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1
Introduction

Working Party 5D thanks 3GPP for the material provided (Document 5D/511) in response to previous correspondence.

At the 5th meeting of ITU-R Working Party 5D the work on Revision 9 of Recommendation ITU‑R M.1457 was progressed. In particular, it was possible to develop updated Sections 5.1 and 5.3 (see Attachments 1 and 2 to this liaison statement).
2
Future actions

Working Party 5D kindly asks 3GPP to consider Attachments 1 and 2 developed by WP 5D on the basis of the submitted input material.

In line with previous correspondence, the certifications of references and transpositions as well as the final references are due by 16:00 hours UTC, 3 August 2009 (see table below). In particular the certification of consistency between the standards, Sections 5.1.1 and 5.3.1, and the GCS will also act as confirmation for Attachments 1 and 2.

WP 5D was made aware of the status of the letters of conveyance that were required by the previous established deadline of 4 February 2009 and takes note that not all relevant letters of conveyance had been previously received. Your attention to this matter to remedy this situation is requested by the same 16:00 hours UTC, 3 August 2009 deadline.

	Administrative input
(to be submitted to ITU-R SG 5 Counsellor by each stakeholder SDO)
	5.X.2
	Letters of conveyance 2, 4
	16:00 hours UTC, 4 February 2009 

	
	
	Certifications of references and transposition3
Final references required
	16:00 hours UTC, 3 August 2009 

	NOTE 2 ( As per Document IMT/2(Rev.1) (http://www.itu.int/osg/imt-project/docs/002r1.pdf).
NOTE 3 ( As per Document IMT/1(Rev.2) (http://www.itu.int/osg/imt-project/docs/001r2.pdf).
NOTE 4 ( Letters of conveyance have to be received by 16:00 hours UTC, 4 February 2009 (based on planned meeting dates). If the SDOs alter their position with respect to Part B of the Letter of conveyance, the SDO must submit directly to the ITU-R SG 5 Counsellor by 16:00 hours UTC, 3 August 2009 (based on planned meeting dates) “letters of conveyance, Part B only” together with the final references.


Contact:
Colin Langtry


Counsellor, ITU-R SG 5


colin.langtry@itu.int
Attachment 1

Proposed update of Section 5.1 of 
Recommendadtion ITU-R M.1457-8
Source: Document 5D/TEMP/192

5.1
IMT-2000 CDMA Direct Spread

5.1.1
Overview of the radio interface

5.1.1.1
Introduction

The IMT-2000 radio-interface specifications for CDMA Direct Spread technology are developed by a partnership of SDOs (see Note 1). This radio interface is called Universal Terrestrial Radio Access (UTRA) FDD or Wideband CDMA (WCDMA).

NOTE 1 – Currently, these specifications are developed within the third generation partnership project (3GPP) where the participating SDOs are the Association of Radio Industries and Businesses (ARIB), China Communications Standards Association (CCSA), the European Telecommunications Standards Institute (ETSI), Alliance for Telecommunications Industry Solutions (ATIS Committee T1P1), Telecommunications Technology Association (TTA) and Telecommunication Technology Committee (TTC).

These radio-interface specifications have been developed with the strong objective of harmonization with the TDD component (see § 5.3) to achieve maximum commonality. This was achieved by harmonization of important parameters of the physical layer. Furthermore, a common set of protocols in the higher layers is specified for both FDD and TDD.

In the development of this radio interface the CN specifications are based on an evolved GSM‑MAP. However, the specifications include the necessary capabilities for operation with an evolved ANSI-41-based CN.

The radio-access scheme is Direct-Sequence CDMA (DS-CDMA) with information spread over approximately 5 MHz bandwidth using a chip rate of 3.84 Mchip/s. The radio interface is defined to carry a wide range of services to efficiently support both circuit-switched services (e.g. PSTN- and ISDN-based networks) as well as packet-switched services (e.g. IP-based networks). A flexible radio protocol has been designed where several different services such as speech, data and multimedia can simultaneously be used by a user and multiplexed on a single carrier. 
The defined radio-bearer services provide support for both real-time and non-real‑time services by employing transparent and/or non-transparent data transport. The quality of service (QoS) can be adjusted in terms such as delay, bit error probability, and frame error ratio (FER).

The radio-interface specification includes enhanced features for High-Speed Downlink Packet Access (HSDPA), Multiple Input Multiple Output Antennas (MIMO), higher order modulation (64‑QAM) and improved L2 support for high data rates allowing for downlink packet-data transmission with peak data rates approaching 42 Mbit/s and simultaneous high-speed packet data and other services such as speech on the single carrier. In particular, features for enhanced uplink have been introduced, allowing for improved capacity and coverage, higher data rates than the current uplink maximum, and reduced delay and delay variance for the uplink. The addition of higher order modulation (16‑QAM) for the enhanced uplink, allows for peak data rates up to 11 Mbit/s. For efficient support of always-on connectivity whilst enabling battery saving in the UE and further increasing the air interface capacity, the specifications also include the Continuous Packet Connectivity feature (CPC). Similar to the downlink, the improved L2 support for uplink is supported to allow efficient support of high data rates and reduced L2 overhead. For fast state transitions between different states, the specifications also include Enhanced CELL_FACH state, supporting both HSDPA and Enhanced Uplink operation. The CS voice services are supported over HSPA. DC-HSDPA provides support for HSDPA operation on two adjacent carriers in combination with 64-QAM, supporting increased average user throughput and capacity as well as peak data rates reaching up to 42 Mbit/s. HSDPA mobility is further improved by the HS-DSCH serving cell change enhancement feature. The UE battery saving is further enhanced by introduction of DRX support to CELL_FACH state.
The radio access network architecture also provides support for multimedia broadcast and multicast services, i.e. allowing for multimedia content distribution to groups of users over a point-to-multipoint bearer. More efficient provision of MBMS is supported by Single Frequency Network (SFN) operation with MBSFN.

CDMA Direct Spread was originally specified for the IMT-2000 bands identified in WARC-92 and using 1 920-1 980 MHz as uplink and 2 110-2 170 MHz as downlink. At WRC-2000 additional spectrum for IMT-2000 was identified and subsequently as a complement to 3GPP Release 99 the relevant specifications have been updated to also include the 2.6 GHz, 1 900 MHz, 1 800 MHz, 1 700 MHz, 1 500 MHz, 900 MHz, 850 MHz, and 800 MHz bands as well as a pairing of parts, or whole, of 1 710-1 770 MHz as uplink with whole, or parts, of 2 110-2 170 MHz as downlink. In addition a more general study has been performed considering the viable deployment of CDMA Direct Spread in additional and diverse spectrum arrangements.

E–UTRAN has been introduced for the evolution of the radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology.

E-UTRAN supports scalable bandwidth operation below 5 MHz bandwidth options up to 20 MHz in both the uplink and downlink. Harmonization of paired and unpaired operation is highly considered to avoid unnecessary fragmentation of technologies.

The estimated peak rates deemed feasible with E-UTRAN are summarized in Tables 13.1 and 13.2 of TR 25.913
  for FDD and TDD.  For both uplink and downlink, it was found that achieving and even exceeding the peak rate requirements outlined in TR 25.912
 is feasible. This is based on a preliminary layer 1 and layer 2 control overhead as well as realistic assumptions on the highest modulation order which can be used in the most favorable WAN environments.  Document TS 36.306 provides specific parameters and from this the estimated downlink peak rate under the specified conditions in a 20 MHz reference bandwidth is around 300 Mbit/s and the estimated uplink peak rate under the specified conditions in a 20 MHz reference bandwidth is around 75 Mbit/s.
The radio access network architecture of E-UTRAN consists of the evolved UTRAN Node Bs (eNBs). eNBs host the functions for radio resource management, IP header compression and encryption of user data stream, etc. eNBs are interconnected with each other and connected to an Evolved Packet Core (EPC).

5.1.1.2
Radio access network architecture

The overall architecture of the radio access network is shown in Fig. 3.
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The architecture of this radio interface consists of a set of radio network subsystems (RNS) connected to the CN through the Iu interface. An RNS consists of a radio network controller (RNC) and one or more entities called Node B. Node B is connected to the RNC through the Iub interface. Each Node B can handle one or more cells. The RNC is responsible for the handover decisions that require signalling to the user equipment (UE). In case macro diversity between different Node Bs is to be supported, the RNC comprises a combining/splitting function to support this. Node B can comprise an optional combining/splitting function to support macro diversity within a Node B. The RNCs of the RNS can be interconnected through the Iur interface. Iu and Iur are logical interfaces, i.e. the Iur interface can be conveyed over a direct physical connection between RNCs or via any suitable transport network.

Figure 4 shows the radio interface protocol architecture for the radio access network. On a general level, the protocol architecture is similar to the current ITU-R protocol architecture as described in Recommendation ITU-R M.1035. Layer 2 (L2) is split into the following sub-layers; radio link control (RLC), medium access control (MAC), Packet Data Convergence Protocol (PDCP) and Broadcast/Multicast Control (BMC). Layer 3 (L3) and RLC are divided into control (C-plane) and user (U-plane) planes. In the C-plane, L3 is partitioned into sub-layers where the lowest sub-layer, denoted as radio resource control (RRC), interfaces with L2. The higher-layer signalling such as mobility management (MM) and call control (CC) are assumed to belong to the CN. There are no L3 elements in this radio interface for the U-plane.
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Each block in Fig. 4 represents an instance of the respective protocol. Service access points (SAPs) for peer-to-peer communication are marked with circles at the interface between sub-layers. The SAP between MAC and the physical layer provides the transport channels. A transport channel is characterized by how the information is transferred over the radio interface (see § 5.1.1.3.1 for an overview of the types of transport channels defined). The SAPs between RLC and the MAC sub-layer provide the logical channels. A logical channel is characterized by the type of information that is transferred over the radio interface. The logical channels are divided into control channels and traffic channels. The different types of logical channels are not further described in this overview. In the C-plane, the interface between RRC and higher L3 sub-layers (CC, MM) is defined by the general control (GC), notification (Nt) and dedicated control (DC) SAPs. These SAPs are not further discussed in this overview.

Also shown in Fig. 4 are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services (including measurement results). An equivalent control interface exists between RRC and the RLC sub-layer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate control SAPs are defined between RRC and each lower layer (RLC, MAC, and L1).

Figure 5 shows the general structure and some additional terminology definitions of the channel formats at the various sub-layer interfaces indicated in Fig. 4. The figure indicates how higher layer service data units (SDUs) and protocol data units (PDUs) are segmented and multiplexed to transport blocks to be further treated by the physical layer (e.g. CRC handling). The transmission chain of the physical layer is exemplified in the next section.
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The E-UTRAN radio access network consists of eNBs, providing the user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), and more specifically to the MME (Mobility Management Entity) by means of the S1-MME and to the S-GW (Serving Gateway) by means of the S1-U. The S1 interface supports a many-to-many relation between MMEs/Serving Gateways and eNBs.

The E-UTRAN radio access network architecture is illustrated in Fig. 6.

FIGURE 6

Overall architecture
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The eNB hosts the following functions: 

–
functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

–
IP header compression and encryption of user data stream;

–
selection of an MME at UE attachment;

–
routing of User Plane data towards S-GW;

–
scheduling and transmission of paging messages (originated from the MME);

–
scheduling and transmission of broadcast information (originated from the MME or O&M);

–
measurement and measurement reporting configuration for mobility and scheduling.

The MME hosts the following functions:

–
NAS signalling; 

–
NAS signalling security;

–
Inter CN node signalling for mobility between 3GPP access networks;

–
Idle mode UE Reachability (including control and execution of paging retransmission);

–
Tracking Area list management (for UE in idle and active mode);

–
PDN GW and Serving GW selection;

–
MME selection for handovers with MME change;

–
SGSN selection for handovers to 2G or 3G 3GPP access networks;

–
Roaming;

–
Authentication;

–
Bearer management functions including dedicated bearer establishment.

The S-GW hosts the following functions:

–
The local Mobility Anchor point for inter-eNB handover;

–
Mobility anchoring for inter-3GPP mobility;

–
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure;

–
Lawful Interception;

–
Packet routeing and forwarding;

–
Transport level packet marking in the uplink and the downlink;

–
Accounting on user and QCI granularity for inter-operator charging;

–
UL and DL charging per UE, PDN, and QCI.

The PDN Gateway (P-GW) hosts the following functions:

–
Per-user based packet filtering (by e.g. deep packet inspection);

–
Lawful Interception;

–
UE IP address allocation;

–
Transport level packet marking in the downlink;

–
UL and DL service level charging, gating and rate enforcement;

–
DL rate enforcement based on AMBR.

This is summarized in the Fig. 7 where yellow boxes depict the logical nodes, white boxes depict the functional entities of the control plane and blue boxes depict the radio protocol layers.
FIGURE 7

Overall architecture of the E-UTRAN radio access network
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5.1.1.3
Physical layer

5.1.1.3.1
Transport Channels

Transport channels are the services offered by the physical layer to MAC and higher layers. The general classification of transport channels is into two groups: 

(
Common transport channels where there is a need for explicit UE identification when a particular UE is addressed or a particular group of UEs are addressed.

(
Dedicated transport channels where a UE is implicitly identified by the physical channel, i.e. code and frequency.

Common transport channel types are:

(
Random Access Channel (RACH)


A contention based uplink channel used for transmission of relatively small amounts of data, e.g. for initial access or non-real-time dedicated control or traffic data.

(
Common Packet Channel (CPCH)*


A contention based uplink channel used for transmission of bursty data traffic. The common packet channel is shared by the UEs in a cell and therefore, it is a common resource. The CPCH is fast power controlled.
(
Forward Access Channel (FACH)


A common downlink channel without closed-loop power control used for transmission of relatively small amount of data.

(
Downlink Shared Channel (DSCH)


A downlink channel shared by several UEs carrying dedicated control or traffic data.

(
High-speed Downlink Shared Channel (HS-DSCH)


A downlink channel served by several UEs carrying dedicated control or traffic data. HS‑DSCH offers the possibility for high-speed downlink packet access through the support of higher-order modulation, adaptive modulation and coding, fast channel-dependent scheduling, and hybrid ARQ with soft combining.

(
Broadcast Channel (BCH)


A downlink channel used for broadcast of system information into an entire cell.

(
Paging Channel (PCH)


A downlink channel used for broadcast of control information into an entire cell allowing efficient UE sleep mode procedures. Currently identified information types are paging and notification. Another use could be UTRAN notification of change of BCCH information.

Dedicated transport channel types are:

(
Dedicated Channel (DCH)


A channel dedicated to one UE used in uplink or downlink. 

(
Enhanced Dedicated Channel (E-DCH)


A channel dedicated to one UE used in uplink, supporting hybrid ARQ and scheduling to provide high data rates.

On each transport channel, a number of Transport Blocks are delivered to/from the physical layer once every Transmission Time Interval (TTI). To each transport channel, there is an associated Transport Format or set of transport formats. The transport format describes the physical properties of the transport channel, such as the TTI, the number of transport blocks per TTI, the number of bits per transport blocks, the coding scheme and coding rate, and the modulation scheme.

For E-UTRAN, the following transport channels are defined.

Downlink transport channel types are:

(
Broadcast Channel (BCH) characterized by:

(
fixed, pre-defined transport format;

(
requirement to be broadcast in the entire coverage area of the cell.

(
Downlink Shared Channel (DL-SCH) characterized by:

(
support for HARQ;

(
support for dynamic link adaptation by varying the modulation, coding and transmit power;

(
possibility to be broadcast in the entire cell;

(
possibility to use beamforming;

(
support for both dynamic and semi-static resource allocation;

(
support for UE discontinuous reception (DRX) to enable UE power saving;

(
support for MBMS transmission (FFS).

(
Paging Channel (PCH) characterized by:

(
support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the network to the UE);

(
requirement to be broadcast in the entire coverage area of the cell;

(
mapped to physical resources which can be used dynamically also for traffic/other control channels.

(
Multicast Channel (MCH) characterized by:

(
requirement to be broadcast in the entire coverage area of the cell;

(
support for SFN combining of MBMS transmission on multiple cells;

(
support for semi-static resource allocation e.g. with a time-frame of a long cyclic prefix.

Uplink transport channel types are:

(
Uplink Shared Channel (UL-SCH) characterized by:

(
possibility to use beamforming (likely no impact on specifications);

(
support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;

(
support for HARQ;

(
support for both dynamic and semi-static resource allocation.

(
Random Access Channel(s) (RACH) characterized by:

(
limited control information;

(
collision risk.

5.1.1.3.2
Physical layer functionality and building blocks
The physical layer includes the following functionality:

–
error detection on transport channels and indication to higher layers;
–
forward error correction (FEC) encoding/decoding of transport channels;

–
multiplexing of transport channels and demultiplexing of coded composite transport channels;

–
rate matching;

–
mapping of coded composite transport channels on physical channels;

–
data modulation and demodulation of physical channels;

–
spreading and de-spreading of physical channels;

–
radio characteristics measurements including FER, Signal-to-Interference (SIR), Interference Power Level, etc., and indication to higher layers;
–
frequency and time (chip, bit, slot, frame) synchronization;

–
power weighting and combining of physical channels;

–
closed-loop power control;

–
RF processing;

–
support of UE positioning methods;

–
beamforming;

–
MIMO antenna processing;

–
macro-diversity distribution/combining and soft handover execution (excluding 
E-UTRAN)..

For E-UTRAN, the following functionalities are included in addition:

–
frequency domain multiplexing with users;

–
single frequency combining from multiple cells.

Figure 8 gives the physical layer transmission chain for the DCH transport channel. The figure shows how several transport channels can be multiplexed onto one or more dedicated physical data channels (DPDCH).

The cyclic redundancy check (CRC) provides for error detection of the transport blocks for the particular transport channel. The CRC can take the length zero (no CRC), 8, 12, 16 or 24 bits depending on the service requirements.

The transport block concatenation and code block segmentation functionality performs serial concatenation of those transport blocks that will be sent in one transmission time interval and any code block segmentation if necessary.

The types of channel coding defined are convolutional coding, turbo coding and no coding. Real‑time services use only FEC encoding while non‑real‑time services uses a combination of FEC and ARQ. The ARQ functionality resides in the RLC sub-layer of Layer 2. The convolutional coding rates are 1/2 or 1/3 while the rate is 1/3 for turbo codes. The possible interleaving depths are 10, 20, 40 or 80 ms.

The radio frame segmentation performs padding of bits. The rate matching adapts any remaining differences of the bit rate so the number of outgoing bits fit to the available bit rates of the physical channels. Repetition coding and/or puncturing is used for this purpose.

The transport channel multiplexing stage combines transport channels in a serial fashion. This is done every 10 ms. The output of this operation is also called coded composite transport channels.

If several physical channels will be used to transmit the data, the split is made in the physical channel segmentation unit.

The downlink can use DTX on a slot‑to‑slot basis for variable rate transmission. The insertions could either be at fixed or at flexible positions. 

For other transport-channel types, the physical-layer transmission chain is similar although not necessarily identical to that of DCH in Fig. 8.
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5.1.1.3.3
Transport channels to physical channel mapping

The transport channels are mapped onto the physical channels. Figure 9 shows the different physical channels and summarizes the mapping of transport channels onto physical channels. Each physical channel has its tailored slot content. The slot content for the uplink and downlink DPDCH/DPCCH, on to which the uplink and downlink DCH is mapped, is shown in § 5.1.1.3.4.
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Figures 10 and 11 depict the mapping between transport and physical channels for E-UTRAN:

FIGURE 10

Mapping between downlink transport channels and downlink physical channels
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FIGURE 11

Mapping between uplink transport channels and uplink physical channels
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5.1.1.3.4
Physical frame structure

The basic physical frame rate is 10 ms with 15 slots. Figure 12 shows the frame structure.

[image: image11.wmf]
Figure 13 shows the content for a slot used by the DCH. The uplink physical channels DPDCH and DPCCH are I/Q multiplexed while the downlink channels are time multiplexed. The DPDCH, the channel where the user data is transmitted on, is always associated with a DPCCH containing Layer 1 control information. The transport format combination indicator (TFCI) field is used for indicating the demultiplexing scheme of the data stream. 
The TFCI field does not exist for combinations that are static (i.e. fixed bit rate allocations) or blind transport format detection is employed. The feedback information (FBI) field is used for transmit and site diversity functions. The transmit power control (TPC) bits are used for power control. HSDPA has a 2 ms frame structure and E-DCH supports both a 2 ms and 10 ms frame structure with corresponding TTIs.
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For the uplink, the DPDCH bit rate can vary between 15 up to 960 kbit/s using spreading factors (SFs) 256 down to 4. To obtain higher bit rates for a user several physical channels can be used. The bit rate of the DPCCH is fixed to 15 kbit/s. For the downlink the DPDCH bit rate is variable between 15 up to 1 920 kbit/s with a SF ranging from 512 down to 4. Note that the symbol bit rate is equal to the channel bit rate for the uplink while it is half of the channel bit rate for the downlink.

A CPICH is defined. It is an unmodulated downlink channel, that is the phase reference for other downlink physical channels. There is always one primary CPICH in each cell. There may also be additional secondary CPICHs in a cell.

To be able to support inter-frequency handover as well as measurements on other carrier frequencies or carriers of other systems, like GSM, a compressed mode of operation is defined. The function is implemented by having some slots empty, but without deleting any user data. Instead the user data is transmitted in the remaining slots. The number of slots that is not used can be variable with a minimum of three slots (giving minimum idle lengths of at least 1.73 ms). The slots can be empty either in the middle of a frame or at the end and in the beginning of the consecutive frame. If and how often is controlled by the RRC functionality in Layer 3.

E-UTRAN FDD uses a frame structure type 1. Frame structure type 1 is applicable to both full duplex and half duplex FDD. Each radio frame is 
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For FDD, 10 subframes are available for downlink transmission and 10 subframes are available for uplink transmissions in each 10 ms interval. Uplink and downlink transmissions are separated in the frequency domain.

FIGURE 14

Frame structure type 1
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5.1.1.3.5
Spreading, modulation and pulse shaping

Uplink

Spreading consists of two operations. The first is the channelization operation, which transforms every data symbol into a number of chips, thus increasing the bandwidth of the signal. The number of chips per data symbol is called the SF. The second operation is the scrambling operation, where a scrambling code is applied to the spread signal.

In the channelization operation, data symbol on so-called I- and Q-branches are independently multiplied with a code. The channelization codes are orthogonal variable spreading factor (OVSF) codes that preserve the orthogonality between a user’s different physical channels. With the scrambling operation, the resultant signals on the I- and Q-branches are further multiplied by complex-valued scrambling code, where I and Q denote real and imaginary parts, respectively. Note that before complex multiplication binary values 0 and 1 are mapped to 1 and – 1, respectively. Figure 15 illustrates the spreading and modulation for the case of multiple uplink DPDCHs. Note that this figure only shows the principle, and does not necessarily describe an actual implementation. Modulation is dual-channel QPSK (i.e. separate BPSK on I- and Q-channel), where the uplink DPDCH and DPCCH are mapped to the I and Q branch respectively. The I and Q branches are then spread to the chip rate with two different channelization codes and subsequently complex scrambled by a UE specific complex scrambling code Cscramb. There are 224 uplink-scrambling codes. Either short (256 chips from the family of S(2) codes) or long (38 400 chips equal to one frame length, gold code-based) scrambling codes is used on the uplink. The short scrambling code is typically used in cells where the BS is equipped with an advanced receiver, such as a multi-user detector or interference canceller whereas the long codes gives better interference averaging properties.

The pulse-shaping filters are root-raised cosine with roll-off   0.22 in the frequency domain.

The modulation of both DPCCH and DPDCH is BPSK. The modulated DPCCH is mapped to the Q-branch, while the first DPDCH is mapped to the I-branch. Subsequently added DPDCHs are mapped alternatively to the I‑ or Q-branches. For the E-DPDCH, higher order modulation is supported.

In E-UTRAN, the uplink radio access scheme is based on single carrier FDMA, more specifically, DFTS-OFDM. The sub-carrier spacing is 15 kHz. The baseline antenna configuration is 
MU-MIMO. The modulation scheme for the uplink is up to 16‑QAM and optionally 64‑QAM. 
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Downlink

Figure 16 illustrates the spreading and modulation for the downlink DPDCH/DPCCH. Data modulation is QPSK where each pair of two bits are serial-to-parallel (S/P) converted and mapped to the I‑ and Q‑branch respectively. The I‑ and Q‑branch are then spread to the chip rate with the same channelization code Cch (real spreading) and subsequently scrambled by the scrambling code Cscramb (complex scrambling).

The channelization codes are the same codes as used in the uplink that preserve the orthogonality between downlink channels of different rates and SFs. There are a total of 512  512  262 144 scrambling codes, numbered 0 to 262 143. The scrambling codes are divided into 512 sets each of a primary scrambling code and 511 secondary scrambling codes. Each cell is allocated one and only one primary scrambling code. The primary CCPCH is always transmitted using the primary scrambling code. The other downlink physical channels can be transmitted with either the primary scrambling code or a secondary scrambling code from the set associated with the primary scrambling code of the cell.

The pulse-shaping filters are root-raised cosine with roll-off   0.22 in the frequency domain.

Downlink spreading for downlink physical channels other than the downlink DPCH is very similar. For the physical channel to which HS-DSCH is mapped, higher-order data modulation can be used in addition to QPSK.

The downlink radio access scheme of E-UTRAN is based on conventional OFDM using cyclic prefix. The OFDM sub-carrier spacing is 15 kHz. In addition, there is also a reduced sub-carrier spacing of 7.5 kHz only for MBMS-dedicated cell. Single-User MIMO and Multi-User MIMO with 2 and 4 transmit antennas are supported. Peak data rates of more than 300 Mbit/s can be achieved with 20 MHz bandwidth, MIMO and higher order modulation up to 64‑QAM.
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5.1.1.4
Layer 2

5.1.1.4.1
MAC sub-layer

The MAC sub-layer is responsible for the handling of the data streams coming from the RLC and RRC sub-layers. It provides an unacknowledged transfer mode service to the upper layers. The interface to the RLC sub-layer is through logical channel service access points. It also re-allocates radio resources on request by the RRC sub-layer as well as provides measurements to the upper layers. The logical channels are divided into control channels and traffic channels. Thus, the functionality handles issues like:

–
mapping of the different logical channels to the appropriate transport channels and selection of appropriate transport format for the transport channels based on the instantaneous source bit rate, and optimization of the HS-DSCH, DL-SCH (E-UTRA) and UL-SCH (E-UTRA) transport channel; 

–
multiplexing/demultiplexing of the PDUs to/from transport blocks which are thereafter further treated by the physical layer;

–
dynamic switching between common and dedicated transport channels based on information from the RRC sub-layer;

–
priority issues for services to one UE according to information from higher layers and physical layer (e.g. available transmit power level) as well as priority handling between UEs by means of dynamic scheduling in order to increase spectrum efficiency;

–
monitoring of traffic volume that can be used by the RRC sub-layer;

–
hybrid ARQ with soft combining in case of the HS-DSCH, DL-SCH (E-UTRA) or 
UL-SCH (E-UTRA) transport channel;

–
segmentation in case improved L2 support for high data rates is used;

–
Padding (E-UTRA).

Figure 17 shows the possibilities of mapping the logical dedicated traffic channel (DTCH) onto transport channels. There are possibilities to map onto common transport channels as well as dedicated transport channels. The choice of mapping could be determined on e.g. the DTCH traffic intensity.

figure 17

The possible transport channel mappings of the dedicated traffic channel (DTCH)
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Figures 18 and 19 similarly show the possibilities of mapping the logical channels onto transport channels for E-UTRA.

FIGURE 18

Possible transport channel mappings of the common control channel (CCCH), dedicated control channel (DCCH) and dedicated traffic channel (DTCH)
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FIGURE 19

Possible transport channel mappings of Paging Control Channel (PCCH), Broadcast Control 
Channel (BCCH), Common Control Channel (CCCH), Dedicated Control Channel (DCCH), 
Dedicated Traffic Channel (DTCH), Multicast Control Channel (MCCH), 
Multicast Traffic Channel (MTCH)
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5.1.1.4.2
RLC sub-layer

The RLC sub-layer provides three different types of data transfer modes:

–
Transparent data transfer. This service transmits higher layer PDUs without adding any protocol information, possibly including segmentation/reassemble functionality.

–
Unacknowledged data transfer. This service transmits higher layer PDUs without guaranteeing delivery to the peer entity. The unacknowledged data transfer mode has the following characteristics:

a)
Detection of erroneous data: The RLC sub-layer shall deliver only those SDUs to the receiving higher layer that are free of transmission errors by using the sequence-number check function;

b)
Unique delivery: The RLC sub-layer shall deliver each SDU only once to the receiving upper layer using duplication detection function;

c)
Immediate delivery: The receiving RLC sub-layer entity shall deliver a SDU to the higher layer receiving entity as soon as it arrives at the receiver.

–
Acknowledged data transfer. This service transmits higher layer PDUs and guarantees delivery to the peer entity. In case RLC is unable to deliver the data correctly, the user of RLC at the transmitting side is notified. For this service, both in-sequence and out-of-sequence delivery are supported. In many cases a higher layer protocol can restore the order of its PDUs. As long as the out-of-sequence properties of the lower layer are known and controlled (i.e. the higher layer protocol will not immediately request retransmission of a missing PDU) allowing out-of-sequence delivery can save memory space in the receiving RLC. The acknowledged data transfer mode has the following characteristics:

a)
Error-free delivery: error-free delivery is ensured by means of retransmission. The receiving RLC entity delivers only error-free SDUs to the higher layer;

b)
Unique delivery: the RLC sub-layer shall deliver each SDU only once to the receiving upper layer using duplication detection function;

c)
In-sequence delivery: RLC sub-layer shall provide support for in-order delivery of SDUs, i.e. RLC sub-layer should deliver SDUs to the receiving higher layer entity in the same order as the transmitting higher layer entity submits them to the RLC sub-layer;

d)
Out-of-sequence delivery: alternatively to in-sequence delivery, it shall also be possible to allow that the receiving RLC entity delivers SDUs to higher layer in different order than submitted to RLC sub-layer at the transmitting side.

It also provides for RLC connection establishment/release. As well as QoS setting and notification to higher layers in case of unrecoverable errors.

An example of the data flow for non-transparent (acknowledged/unacknowledged) data transfer is shown in Fig. 5.

5.1.1.4.3
PDCP sub-layer

PDCP provides transmission and reception of Network PDUs in acknowledged, unacknowledged and transparent RLC mode.

It is responsible for the mapping of Network PDUs from one network protocol to one RLC entity and it provides compression in the transmitting entity and decompression in the receiving entity of redundant Network PDU control information (header compression/ decompression).

For E-UTRAN, PDCP is also responsible for in-sequence delivery of upper layer PDUs at hand-over, duplicate detection of lower layer SDUs and retransmission of PDCP SDUs at handover.

5.1.1.4.4
BMC sub-layer

The BMC provides a broadcast/multicast transmission service in the user plane on the radio interface for common user data in transparent or unacknowledged mode.

It can handle functionalities such as storage, scheduling and transmission of BMC messages.

5.1.1.5
Layer 3 (RRC sub-layer)

The RRC sub-layer handles the control plane signalling of Layer 3 between the UEs and the radio interface. In addition to the relation with the upper layers (such as CN) the following main functions are performed:

–
Broadcast of information provided by the non-access stratum (CN) – The RRC layer performs system information broadcasting from the network to all UEs. The system information is normally repeated on a regular basis. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast CN location service area information related to some specific cells.

–
Broadcast of information related to the access stratum – The RRC layer performs system information broadcasting from the network to all UEs. This function supports broadcast of typically cell-specific information.

–
Establishment, maintenance and release of an RRC connection between the UE and the radio access network – The establishment of an RRC connection is initiated by a request from higher layers at the UE side to establish the first signalling connection for the UE. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a Layer 2 signalling link establishment.

–
Establishment, reconfiguration and release of radio access bearers – The RRC layer will, on request from higher layers, perform the establishment, reconfiguration and release of radio access bearers in the user plane. A number of radio access bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the radio access bearer processing in Layer 2 and Layer 1, based on information from higher layers.

–
Assignment, reconfiguration and release of radio resources for the RRC connection – The RRC layer handles the assignment of radio resources (e.g. codes) needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. 
This function includes coordination of the radio resource allocation between multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and downlink such that UE and the radio access network can communicate using unbalanced radio resources (asymmetric uplink and downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other radio systems.

–
RRC connection mobility functions – The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to GSM or other systems, cell re-selection and cell/paging area update procedures, based on e.g. measurements done by the UE.

–
Paging/notification – The RRC layer can broadcast paging information from the network to selected UEs. The RRC layer can also initiate paging during an established RRC connection.

–
Control of requested QoS – This function ensures that the QoS requested for the radio access bearers can be met. This includes the allocation of a sufficient number of radio resources. 

–
UE measurement reporting and control of the reporting – The measurements performed by the UE are controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both this radio interface and other systems. The RRC layer also performs the reporting of the measurements from the UE to the network. 

–
Outer loop power control – The RRC layer controls setting of the target of the closed-loop power control.

–
Control of ciphering – The RRC layer provides procedures for setting of ciphering (on/off) between the UE and the radio access network.

–
Initial cell selection and re-selection in idle mode – Selection of the most suitable cell based on idle mode measurements and cell selection criteria.

–
Arbitration of the radio resource allocation between the cells – This function shall ensure optimal performance of the overall radio access network capacity.

5.1.1.6
Summary of major technical parameters

	Parameter
	Value
	Reference to § 5.1.2

	Multiple access technique and duplexing scheme
	Multiple access: DS-CDMA
(E-UTRAN) OFDM in DL. SC-FDMA in UL Duplexing: FDD


	5.1.2.1.1
5.1.2.3.1

	Chip rate (Mchip/s)
	3.84
	5.1.2.1.4

	Frame length and structure
	Frame length: 10 ms
(E-UTRAN) Sub-frame length; 1 ms

Slot length: 10/15 ms.

(E-UTRAN) 0.5 ms

TTI:
10 ms, 20 ms, 40 ms, 80 ms, 
2 ms

(E-UTRAN) 1 ms
	5.1.2.1.2
5.1.2.3.1

	Occupied bandwidth
	Less than 5 MHz

(E-UTRAN) 1.4 MHz, 3 MHz, 5 MHz,         10 MHz, 15 MHz and 20 MHz
	5.1.2.5.1, 5.1.2.5.4
5.1.2.3.1

	Adjacent channel leakage power ratio (ACLR) (transmitter side)
	UE (UE power class: 21 dBm and 24 dBm):

ACLR (5 MHz)
 33 dB

ACLR (10 MHz)
 43 dB
BS:ACLR (5 MHz)
 45 dB

ACLR (10 MHz)
 50 dB
	5.1.2.5.1


5.1.2.5.4

	Adjacent channel selectivity (ACS) (receiver side)
	UE:
ACS (5 MHz)
 33 dB
BS:
ACS (5 MHz)
 45 dB
	5.1.2.5.1
5.1.2.5.4

	Random access mechanism
	Acquisition indication based random-access mechanism with power ramping on preamble followed by message
	5.1.2.1.2
5.1.2.1.5

	Pilot structure
	Uplink: dedicated pilots
Downlink: common and/or dedicated pilots
	5.1.2.1.2

	Inter-base station asynchronous/synchronous operation
	Asynchronous;
synchronous
	5.1.2.1.5
5.1.2.5.4


5.1.2
Detailed specification of the radio interface

The standards contained in this section are derived from the global core specifications for IMT‑2000 contained at http://ties.itu.int/u/itu-r/ede/rsg8/wp8f/wp8f-tech/GCSrev7/5-1/. The following notes apply to the sections below, where indicated: (1) The relevant SDOs should make their reference material available from their Web site. (2) This information was supplied by the recognized external organizations and relates to their own deliverables of the transposed global core specification.

Note by the Secretariat: In accordance with the established procedure for updating this Recommendation, the SDO’s information regarding the development of standards transposed from the global core specifications will be submitted to ITU by 3 August 2009 and included in the sections below when the final text is sent out for approval.

5.1.2.1
25.200 series

5.1.2.1.1
TS 25.201

Physical layer – General description

This specification gives a general description of the physical layer of the UTRA radio interface.

5.1.2.1.2
TS 25.211

Physical channels and mapping of transport channels onto physical channels (FDD)

This specification describes the characteristics of the Layer 1 transport channels and physical channels in the FDD mode of UTRA. The main objectives of the specification are to be a part of the full description of the UTRA Layer 1, and to serve as a basis for the drafting of the actual technical specification (TS).

5.1.2.1.3
TS 25.212

Multiplexing and channel coding (FDD)

This specification describes the characteristics of the Layer 1 multiplexing and channel coding in the FDD mode of UTRA.

5.1.2.1.4
TS 25.213

Spreading and modulation (FDD)

This specification describes spreading and modulation for UTRA physical layer FDD mode.

5.1.2.1.5
TS 25.214

Physical layer procedures (FDD)

This specification describes and establishes the characteristics of the physical layer procedures in the FDD mode of UTRA.

5.1.2.1.6
TS 25.215

Physical layer – Measurements (FDD)

This specification describes the measurements done at the UE and network in order to support operation in idle mode and connected mode for FDD mode.

5.1.2.2
25.300 series

5.1.2.2.1
TS 25.301

Radio interface protocol architecture

This specification describes an overview and overall description of the UE-UTRAN radio interface protocol architecture. Details of the radio protocols will be specified in companion documents.

5.1.2.2.2
TS 25.302

Services provided by the physical layer

This specification describes a technical specification of the services provided by the physical layer of UTRA to upper layers.

5.1.2.2.3
TS 25.303

Interlayer procedures in connected mode

This specification describes informative interlayer procedures to perform the required tasks. This specification attempts to provide a comprehensive overview of the different states and transitions within the connected mode of universal mobile telecommunications system (UMTS) terminal.

5.1.2.2.4
TS 25.304

UE procedures in idle mode and procedures for cell reselection in connected mode

This specification describes the overall idle mode process for the UE and the functional division between the non-access stratum and access stratum in the UE. The UE is in idle mode when the connection of the UE is closed on all layers, e.g. there is neither an MM connection nor an RRC connection. This specification presents also examples of inter-layer procedures related to the idle mode processes and describes idle mode functionality of a dual mode UMTS/GSM UE.

5.1.2.2.5
TS 25.305

Stage 2 Functional Specification of UE positioning in UTRAN (LCS)

This document specifies the Stage 2 of the UE Positioning function of UTRAN, which provides the mechanisms to support the calculation of the geographical position of a UE.

5.1.2.2.6
TS 25.306

UE Radio Access capabilities definition

This document identifies the parameters of the access stratum part of the UE radio access capabilities. Furthermore, some reference configurations of these values are defined. The intention is that these configurations will be used for test specifications.

5.1.2.2.7
TS 25.307

Requirements on UE supporting a release-independent frequency band

This document specifies requirements on UEs supporting a frequency band that is independent of release.

5.1.2.2.8
TS 25.308

UTRA High Speed Downlink Packet Access – Overall Description (Stage 2)

This document is a technical specification of the overall support of High Speed Downlink Packet Access in UTRA.

5.1.2.2.9
TS 25.319

Enhanced Uplink – Overall Description (Stage 2)

This document is a technical specification of the overall support of FDD and TDD Enhanced Uplink in UTRA. 

5.1.2.2.10
TS 25.321

Medium access control (MAC) protocol specification

This specification describes the MAC protocol.

5.1.2.2.11
TS 25.322

Radio link control (RLC) protocol specification

This specification describes the RLC protocol.

5.1.2.2.12
TS 25.323

Packet Data Convergence Protocol (PDCP) protocol

This document provides the description of the Packet Data Convergence Protocol (PDCP). PDCP provides its services to the NAS at the UE or the relay at the Radio Network Controller (RNC). PDCP uses the services provided by the Radio Link Control (RLC) sublayer.

5.1.2.2.13
TS 25.324

Broadcast/Multicast Control (BMC) Services

This document provides the description of the Broadcast/Multicast Control Protocol (BMC). This protocol adapts broadcast and multicast services on the radio interface.

5.1.2.2.14
TS 25.331

Radio resource control (RRC) protocol specification

This specification describes the RRC protocol for the radio system. The scope of this specification contains also the information to be transported in a transparent container between source RNC and target RNC in connection to SRNC relocation.

5.1.2.2.15
TS 25.346

Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network

This document is a technical specification of the overall support of Multimedia Broadcast and Multicast Services in UTRA.
5.1.2.2.16
TS 25.367 

Mobility Procedures for Home Node B; Overall description; Stage 2
This document provides a high level description of the mobility procedures applicable to Home NodeB support
5.1.2.3
25.400 series

5.1.2.3.1
TS 25.401

UTRAN overall description

This specification describes the overall architecture of the UTRAN, including internal interfaces and assumptions on the radio and Iu interfaces.

5.1.2.3.2
TS 25.402

Synchronization in UTRAN Stage 2

This document constitutes the Stage 2 specification of different synchronization mechanisms in UTRAN and on Uu.

5.1.2.3.3
TS 25.410

UTRAN Iu interface: general aspects and principles

This specification describes an introduction to the 25.41x series of technical specifications that define the Iu interface for the interconnection of RNC component of the UTRAN to the CN.

5.1.2.3.4
TS 25.411

UTRAN Iu interface Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iu interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this specification.

5.1.2.3.5
TS 25.412

UTRAN Iu interface signalling transport

This specification describes the standards for Signalling Transport to be used across Iu Interface.

5.1.2.3.6
TS 25.413

UTRAN Iu interface RANAP signalling

This specification describes the signalling between the CN and the UTRAN over the Iu interface.

5.1.2.3.7
TS 25.414

UTRAN Iu interface data transport and transport signalling

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the Iu interface.

5.1.2.3.8
TS 25.415

UTRAN Iu interface user plane protocols

This specification describes the protocols being used to transport and control over the Iu interface, the Iu user data streams.

5.1.2.3.9
TS 25.419

UTRAN Iu-bc interface: Cell broadcast protocols between CBC and RNC

This document specifies the Service Area Broadcast Protocol (SABP) between the Cell Broadcast Centre (CBC) and the Radio Network Controller (RNC).

5.1.2.3.10
TS 25.420

UTRAN Iur interface: general aspects and principles

This specification describes an introduction to the TSG RAN TS 25.42x series of technical specifications that define the Iur interface. It is a logical interface for the interconnection of two RNC components of the UTRAN.

5.1.2.3.11
TS 25.421

UTRAN Iur interface Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iur interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this specification.

5.1.2.3.12
TS 25.422

UTRAN Iur interface signalling transport

This specification describes the standards for Signalling Transport to be used across Iur Interface.

5.1.2.3.13
TS 25.423

UTRAN Iur interface RNSAP signalling

This specification describes the radio network layer signalling procedures between RNCs in UTRAN.

5.1.2.3.14
TS 25.424

UTRAN Iur interface data transport and transport signalling for common transport channel data streams

This specification describes the UTRAN RNS-RNS (Iur) interface data transport and transport signalling for common transport channel data streams.

5.1.2.3.15
TS 25.425

UTRAN Iur interface user plane protocols for common transport channel data streams

This specification describes the UTRAN RNS-RNS (Iur) interface user plane protocols for common transport channel data streams.

5.1.2.3.16
TS 25.426

UTRAN Iur and Iub interface data transport and transport signalling for DCH data streams

This specification describes the transport bearers for the DCH data streams on UTRAN Iur and Iub interfaces. The corresponding transport network control plane is also specified. The physical layer for the transport bearers is outside the scope of this TS.

5.1.2.3.17
TS 25.427

UTRAN Iur and Iub interface user plane protocols for DCH data streams

This specification describes the UTRAN Iur and Iub interfaces user plane protocols for dedicated transport channel data streams.

5.1.2.3.18
TS 25.430

UTRAN Iub interface: general aspects and principles

This specification describes the TSG RAN TS 25.43x series of UMTS technical specifications that define the Iub interface. The Iub interface is a logical interface for the interconnection of Node B and RNC components of the UTRAN.

5.1.2.3.19
TS 25.431

UTRAN Iub interface: Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iub interface. The specification of transmission delay requirements and O&M requirements is not in the scope of this specification.

5.1.2.3.20
TS 25.432

UTRAN Iub interface: signalling transport

This specification describes the signalling transport related to the Node B application part (NBAP) signalling to be used across the Iub interface. The Iub interface is a logical interface for the interconnection of Node B and RNC components of the UTRAN. The RNC signalling between these nodes is based on NBAP.

5.1.2.3.21
TS 25.433

UTRAN Iub interface: NBAP signalling

This specification describes the standards for NBAP specification to be used over Iub interface.

5.1.2.3.22
TS 25.434

UTRAN Iub interface data transport and transport signalling for common transport channel data streams

This specification describes the UTRAN RNC-Node B (Iub) interface data transport and transport signalling for CCH data streams.

5.1.2.3.23
TS 25.435

UTRAN Iub interface user plane protocols for common transport channel data streams

This specification describes the UTRAN RNC-Node B (Iub) interface user plane protocols for common transport channel data streams.

5.1.2.3.24
TS 25.442

UTRAN implementation specific O&M transport

This specification describes the transport of implementation specific O&M signalling between Node B and the management platform in case that the transport is routed via the RNC.

5.1.2.3.25
TS 25.446

MBMS Synchronisation Protocol (SYNC)
This specification describes the MBMS Synchronisation Protocol. For the release of this specification it is used on Iu towards UTRAN.
5.1.2.3.26
TS 25.450

UTRAN Iupc interface general aspects and principles

The present document is an introduction to the TSG RAN TS 25.45z series of UMTS Technical Specifications that define the Iupc Interface. The Iupc interface is a logical interface for the interconnection of Standalone SMLC (SAS) and Radio Network Controller (RNC) components of the Universal Terrestrial Radio Access Network (UTRAN) for the UMTS system.

5.1.2.3.27
TS 25.451

UTRAN Iupc Interface Layer 1

The present document specifies the standards allowed to implement Layer 1 on the Iupc interface.

5.1.2.3.28
TS 25.452

UTRAN Iupc Interface: Signalling Transport

The present document specifies the signalling transport related to PCAP signalling to be used across the Iupc interface.

5.1.2.3.29
TS 25.453

UTRAN Iupc interface PCAP signalling

The present document specifies the Positioning Calculation Application Part (PCAP) between the Radio Network Controller (RNC) and the Stand-alone SMLC (SAS).

5.1.2.3.30
TS 25.460

UTRAN Iuant Interface: General Aspects and Principles

This document is an introduction to the TSG RAN TS 25.46x series of UMTS Technical Specifications that define the Iuant Interface. The logical Iuant interface is a Node B internal interface between the implementation specific O&M function and the Remote Electrical Tilting (RET) Antenna Control unit function of the Node B.

5.1.2.3.31
TS 25.461

UTRAN Iuant Interface: Layer 1

This document specifies the standards allowed to implement Layer 1 on the Iuant interface. The specification of transmission delay requirements and O&M requirements are not in the scope of the present document.

5.1.2.3.32
TS 25.462

UTRAN Iuant Interface: Signalling Transport

This document specifies the signalling transport related to RETAP signalling to be used across the Iuant interface.

5.1.2.3.33
TS 25.463

UTRAN Iuant Interface: Remote Electrical Tilting (RET) Antennas Application Part (RETAP) Signalling

This document specifies the Remote Electrical Tilting Application Part (RETAP) between the implementation specific O&M function and the RET Antenna Control unit function of the Node B. It defines the Iuant interface and its associated signalling procedures.

5.1.2.3.34
TS 25.466

UTRAN Iuant Interface: Application Part

This document specifies the Remote Electrical Tilting Application Part (RETAP) between the implementation specific O&M transport function and the RET Antenna Control unit function of the Node B. The document also specifies the Tower Mounted Amplifier Application Part (TMAAP) between the implementation specific O&M transport function and the TMA control function of the Node B. It defines the Iuant interface and its associated signalling procedures.
5.1.2.3.35
TS 25.467

UTRAN Architecture for 3G HNB

The present document specifies the UTRAN architecture for 3G Home NodeB (3G HNB)
5.1.2.3.36
TS 25.468

UTRAN Iuh Interface RUA signalling

The present document specifies the RANAP User Adaption (RUA) between the Home Node B (HNB) and the Home Node B Gateway (HNB-GW).

5.1.2.3.37
TS 25.469

UTRAN Iuh Interface HNBAP signalling
The present document specifies the Home Node B Application Part (HNBAP) between the Home Node B (HNB)  and the Home Node B Gateway (HNB-GW).
5.1.2.4

25.100 series

5.1.2.4.1
TS 25.101

UE radio transmission and reception (FDD)

This document establishes the minimum RF characteristics of the UTRA User Equipment (UE) operating in the FDD mode. The values in the TS make no allowance for measurement uncertainty in conformance testing. Test limits to be used for conformance testing are specified separately in the UE conformance test specifications TS 34.121.

5.1.2.4.2
TS 25.106

UTRA Repeater; Radio Transmission and Reception

The present document establishes the minimum radio frequency performance of UTRA repeaters.

5.1.2.4.3
TS 25.133

Requirements for support of radio resource management (FDD)

This specification describes the requirements for support of radio resource management for FDD including requirements on measurements in UTRAN and the UE as well as on node dynamic behaviour and interaction, in terms of delay and response characteristics.

5.1.2.4.4
TS 25.104

BTS radio transmission and reception (FDD)

This specification describes the base station minimum RF characteristics of the FDD mode of UTRA. The values in the TS make no allowance for measurements uncertainties in conformance testing. Test limit to be used for conformance testing are specified separately in the BS conformance test Specification TS 25.141.

5.1.2.4.5
TS 25.141

Base station conformance testing (FDD)

This specification describes the RF test methods and conformance requirements for UTRA base transceiver stations (BTS) operating in the FDD mode. These have been derived from, and are consistent with, the core UTRA specifications specified in the requirements reference subclause of each test. The maximum acceptable measurement uncertainty is specified in the TS for each test, where appropriate.

5.1.2.4.6
TS 25.113

Base station EMC (see Note 1)

This specification describes the assessment of base stations and associated ancillary equipment in respect of EMC. 

NOTE 1 – This specification does not include the antenna port immunity and emissions.

5.1.2.4.7
TS 25.143

UTRA Repeater; Conformance Testing

The present document specifies the Radio Frequency (RF) test methods and Minimum Requirements for UTRA Repeaters. These have been derived from, and are consistent with the UTRA Repeater specifications defined in TS 25.106.

5.1.2.4.8
TS 25.171

Requirements for support of A-GPS (FDD)

The present document establishes the minimum performance requirements for A-GPS for FDD mode of UTRA for the User Equipment (UE).
5.1.2.4.9
TS 25.144 

User Equipment (UE) and Mobile Station (MS) over the air performance requirements

The present document establishes Over the Air antenna minimum requirements for User Equipment (UE) and Mobile Station (MS).

5.1.2.4.10
TS 25.111

Location Measurement Unit (LMU) performance specification; User Equipment (UE) positioning in UTRAN 

The present document establishes the Location Measurement Unit (LMU) minimum RF characteristics of the FDD mode of UTRA.
5.1.2.5

34.100 series

5.1.2.5.1
TS 34.108

Common Test Environments for User Equipment (UE) Conformance Testing

This document contains definitions of reference conditions and test signals, default parameters, reference Radio Bearer configurations, common requirements for test equipment and generic set-up procedures for use in UE conformance tests.

5.1.2.5.2
TS 34.109

Logical Test Interface (TDD and FDD)

This document specifies for User Equipment (UE), in UMTS system, for FDD and TDD modes, those UE functions that are required for conformance testing purposes.

5.1.2.5.3
TS 34.121

Terminal Conformance Specification, Radio Transmission and Reception (FDD)

This document specifies the Radio Frequency (RF) test methods and conformance requirements for UTRA User Equipment (UE) operating in the FDD mode. These have been derived from, and are consistent with, the core UTRA specifications. The maximum acceptable measurement uncertainty is specified in the TS for each test, where appropriate.

5.1.2.5.4
TS 34.123-1

UE Conformance Specification, Part 1 – Conformance specification

This document specifies the protocol conformance testing for the 3rd Generation User Equipment (UE). This is the first part of a multi-part test specification.

5.1.2.5.5
TS 34.123-2

UE Conformance Specification, Part 2 – ICS

This document provides the Implementation Conformance Statement (ICS) proforma for 3rd Generation User Equipment (UE), in compliance with the relevant requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-7 and ETS 300 406. This document also specifies a recommended applicability statement for the test cases included in TS 34.123-1. These applicability statements are based on the features implemented in the UE.

5.1.2.5.6
TS 34.124

Electromagnetic compatibility (EMC) requirements for Mobile terminals and ancillary equipment

This document establishes the essential EMC requirements for “3rd generation” digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP user equipment (UE).

5.1.2.6
36.200 series

5.1.2.6.1
TS 36.201

Evolved Universal Terrestrial Radio Access (E-UTRA); Long Term Evolution (LTE) physical layer; General description.

This specification describes an overview of the physical layer of the EUTRA radio interface

5.1.2.6.2
TS 36.211

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation.

This specification describes the physical channels for evolved UTRA.

5.1.2.6.3
TS 36.212

Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding.

This specification describes the coding, multiplexing and mapping to physical channels for E‑UTRA.

5.1.2.6.4
TS 36.213

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures.

This specification describes the characteristics of the physicals layer procedures of E-UTRA.

5.1.2.6.5
TS 36.214

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements 

This specification describes the measurements done at the UE and network in order to support operation in idle mode and connected mode.

5.1.2.7
36.300 series

5.1.2.7.1
TS 36.300

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description (Stage 2)

This specification describes an overview and overall description of the E-UTRA radio interface and E-UTRAN architecture and radio interface protocol architecture. 

5.1.2.7.2
TS 36.302

Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer

This specification describes the services provided by the physical layer of E-UTRA to upper layers.

5.1.2.7.3
TS 36.304

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode

This specification describes the Access Stratum (AS) part of the Idle Mode procedures applicable to a UE and the model for the functional division between the NAS and AS in a UE.

5.1.2.7.4
TS 36.306

Evolved Universal Terrestrial Radio Access (E-UTRA); UE Radio Access Capabilities  

This specification defines the E-UTRA UE Radio Access Capability Parameters.
5.1.2.7.5
TS 36.314

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Layer 2 - Measurements

The present document contains the description and definition of the measurements performed by E-UTRAN that are transferred over the standardised interfaces in order to support E-UTRA radio link operations, radio resource management (RRM), network operations and maintenance (OAM), and self-organising networks (SON).
5.1.2.7.6
TS 36.321

Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification

This specification describes the E-UTRA MAC protocol.

5.1.2.7.7
TS 36.322

Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification

This specification describes the E-UTRA Radio Link Control (RLC) protocol.

5.1.2.7.8
TS 36.323

Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification

This specification describes the Packet Data Convergence Protocol (PDCP).

5.1.2.7.9
TS 36.331

Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification

This specification describes the Radio Resource Control protocol for the UE-eUTRAN radio interface.

5.1.2.8
36.400 series

5.1.2.8.1
TS 36.401

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture description

This specification describes the overall architecture of the EUTRAN, including internal interfaces and assumptions on the radio, S1 and X2 interfaces.

5.1.2.8.2
TS 36.410

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 general aspects and principles

This specification provides an introduction to the 3GPP TS 36.41x series of technical specifications that define the S1 interface.

 5.1.2.8.3
TS 36.411

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 layer 1

This specification describes the standards allowed to implement Layer 1 on the S1 interface.

5.1.2.8.4
TS 36.412

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 signalling transport

This specification describes the Signalling Transport to be used across S1 interface.

5.1.2.8.5
TS 36.413

Evolved Universal Terrestrial Access (E-UTRA) ; S1 Application Protocol (S1 AP)

This specification describes the E-UTRAN radio network layer signalling protocol for the S1 interface.

5.1.2.8.6
TS 36.414

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 data transport

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the S1 interface.

5.1.2.8.7
TS 36.420

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 general aspects and principles

This specification provides an introduction to the TSG RAN TS 36.42x series of UMTS Technical Specifications that define the X2 interface.

5.1.2.8.8
TS 36.421

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 layer 1

This specification describes the standards allowed to implement Layer 1 on the X2 interface.

5.1.2.8.9
TS 36.422

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 signalling transport

This specification describes the Signalling Transport to be used across X2 interface.

5.1.2.8.10
TS 36.423

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)

This specification describes the E-UTRAN radio network layer signalling protocol for the X2 interface.

5.1.2.8.11
TS 36.424

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 data transport

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the X2 interface.
5.1.2.9
36.100 series

5.1.2.9.1
TS 36.101

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception

This specification describes the User Equipment (UE) minimum RF characteristics of E-UTRA for both FDD and TDD modes.

5.1.2.9.2
TS 36.104

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception

This specification describes the Base Station minimum RF characteristics of E-UTRA in paired and unpaired bands. 
5.1.2.9.3
TS 36.106

Evolved Universal Terrestrial Radio Access (E-UTRA); Repeater radio transmission and reception

The present document establishes the minimum RF characteristics of E-UTRA FDD Repeater.

5.1.2.9.4
TS 36.113

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)

The present document covers the assessment of E-UTRA base stations, repeaters and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC).

5.1.2.9.5
TS 36.124

Evolved Universal Terrestrial Radio Access (E-UTRA); Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment

The present document establishes the essential EMC requirements for "3rd generation" digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP E-UTRA user equipment (UE).
5.1.2.9.6
TS 36.141

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Base Stations (BS).

5.1.2.9.7
TS 36.133

Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management

This specification specifies requirements for support of Radio Resource Management for the FDD and TDD modes of Evolved UTRA. These requirements include requirements on measurements in UTRAN and the UE as well as requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.
5.1.2.10
36.500 series

5.1.2.10.1
TS 36.508
Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing

The present document contains definitions of reference conditions and test signals, default parameters, reference radio bearer configurations used in radio bearer interoperability testing, common radio bearer configurations for other test purposes, common requirements for test equipment and generic set-up procedures for use in conformance tests for the 3rd Generation EPS (E-UTRA/EPC) compliant User Equipment (UE).

5.1.2.10.2
TS 36.509

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Special conformance testing function for User Equipment (UE)

The present document defines for 3rd Generation EPS (E-UTRA/EPC) compliant User Equipment (UE) those special functions and their activation methods that are required in User Equipment (UE) for conformance testing purposes.

5.1.2.10.3
TS 36.521-1

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

The present document specifies the measurement procedures for the conformance test of the 3rd Generation EPS (E-UTRA/EPC) compliant user equipment (UE) that contain transmitting characteristics, receiving characteristics and performance requirements

5.1.2.10.4
TS 36.521-2

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)

The present document provides the Implementation Conformance Statement (ICS) proforma and recommended Test Case (TC) applicability for 3rd Generation EPS (E-UTRA/EPC) compliant  User Equipment (UE), in compliance with the relevant requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-1 and ISO/IEC 9646-7.

5.1.2.10.5
TS 36.523-1

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification

The present document specifies the protocol conformance testing for the 3rd Generation EPS (E‑UTRA/EPC) compliant User Equipment (UE).

5.1.2.10.6
TS 36.523-2

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: ICS

The present document provides the Implementation Conformance Statement (ICS) proforma and recommended Test Case (TC) applicability for 3rd Generation User Equipment (UE), in compliance with the relevant EPS (E-UTRA/EPC) requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-1 and ISO/IEC 9646-7.

5.1.2.11
Core network aspects

5.1.2.11.1
TS 23.108

Mobile radio interface Layer 3 specification core network protocols – Stage 2

This specification describes the procedures used at the radio interface for Call Control (CC), Mobility Management (MM) and Session Management (SM). It contains examples of the structured procedures.

5.1.2.11.2
TS 23.110

UMTS access stratum services and functions

This specification describes the detailed specifications of the protocols which rule the information flows, both control and user data, between the access stratum and the parts of UMTS outside the access stratum, and of the detailed specifications of the UTRAN. These detailed specifications are to be found in other technical specifications.

5.1.2.11.3
TS 23.122

Functions related to Mobile Stations (MS) in idle mode and group receive mode

This specification provides an overview of the tasks undertaken by a Mobile Station (MS) when in idle mode, that is, switched on but not having a dedicated channel allocated, e.g. not making or receiving a call, or when in group receive mode, that is, receiving a group call or broadcast call but not having a dedicated connection. It also describes the corresponding network functions.

5.1.2.11.4
TS 24.007

Mobile radio interface signalling Layer 3 – general aspects

This specification describes the principal architecture of Layer 3 and its sub-layers on the GSM Um interface, i.e. the interface between mobile station (MS) and network; for the CM sub-layer, the description is restricted to paradigmatic examples, CC, supplementary services, and short message services for non-general packet radio service (GPRS) services. It also defines the basic message format and error handling applied by the Layer 3 protocols.

5.1.2.11.5
TS 24.008

Mobile radio interface Layer 3 specification; core network protocols – Stage 3

This specification describes the procedures used at the radio interface for Call Control, Mobility Management and Session Management. The procedures currently described are for the CC of circuit-switched connections, SM for GPRS services, MM and radio resource management for circuit-switched and GPRS services. MBMS is also added.

5.1.2.11.6
TS 24.011

Point-to-point short message service (SMS) support on mobile radio interface

This specification describes the procedures used across the mobile radio interface by the signalling Layer 3 function short message control (SMC) and short message relay (SM-RL) function for both circuit-switched GSM and GPRS.

5.1.2.11.7
TS 24.341

Support of SMS over IP networks; Stage 3

This specification provides the protocol details for SMS over IP functionality within the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP). The architecture for the SMS over IP functionality is specified in 3GPP TS 23.204.

5.1.2.11.8
TS 23.060

General packet radio service (GPRS) service description – Stage 2

This specification describes a general overview over the GPRS architecture as well as a more detailed overview of the MS – CN protocol architecture. Details of the protocols will be specified in companion documents.

5.1.2.11.9
TS 24.022

Radio link protocol (RLP) for circuit switched bearer and teleservices

This specification describes the RLP for data transmission over the UMTS public land mobile network (PLMN). RLP covers the Layer 2 functionality of the ISO OSI reference model (IS 7498). It is based on ideas contained in IS 3309, IS 4335 and IS 7809 (HDLC of ISO) as well as ITU-T Recommendations X.25, Q.921 and Q.922 (LAP-B and LAP-D, respectively). RLP has been tailored to the special needs of digital radio transmission. RLP provides to its users the OSI data link service (IS 8886).

5.1.2.11.10
TS 24.010

Mobile radio interface Layer 3 – supplementary services specification – general aspects

This specification describes the general aspects of the specification of supplementary services at the Layer 3 radio interface. Details are specified in other TS.

5.1.2.11.11
TS 24.080

Mobile radio interface Layer 3 – supplementary services specification – formats and coding

This specification describes the coding of information necessary for support of supplementary service operation on the mobile radio interface L3. Details are specified in other TS.

5.1.2.11.12
TS 24.173

IMS Multimedia telephony service and supplementary services; Stage 3

This specification provides the protocol details for multimedia telephony communication service and associated supplementary services in the IP Multimedia (IM) Core Network (CN) subsystem based on the requirements from 3GPP TS 22.173. Multimedia telephony and supplementary services allow users to establish communications between them and enrich that by enabling supplementary services.

5.1.2.11.13
TS 24.237

IP Multimedia Subsystem (IMS) Service Continuity; Stage 3

This specification provides the capability of continuing ongoing communication sessions with multiple media across different access networks or across different user equipments (UEs) under the control of the same subscriber. 

The present document provides the protocol details for enabling IMS SC based on the Session Initiation protocol (SIP) and the Session Description Protocol (SDP) and the protocols of the 3GPP Circuit-Switched (CS) domain (e.g. CAP, MAP, ISUP, BICC and the NAS call control protocol for the CS access). 




5.1.2.11.14
TS 24.279

Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services; Stage 3

This specification provides the technical realization for the combination of Circuit Switched calls and IM sessions when using them simultaneously between the same two users. It also describes the use of CS and IM services in combination, using the existing procedures that have been defined for CS and IMS. It includes the necessary function as adding an IM session to an ongoing CS call, adding a CS call to an ongoing IM session, supplementary services as they relate to CSICS and supporting capability exchange.

5.1.2.11.15
TS 24.229

IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3

This specification defines a call control protocol for use in the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP), and the associated Session Description Protocol (SDP).

5.1.2.11.16
TS 24.141

Presence service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for the presence service within the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP) and SIP Events as defined in 3GPP TS 24.229.

5.1.2.11.17
TS 24.147

Conferencing using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for conferencing within the IP Multimedia Core Network subsystem (IMS) based on the Session Initiation Protocol (SIP), SIP Events, the Session Description Protocol (SDP) and the Binary Floor Control Protocol (BFCP).

5.1.2.11.18
TS 24.247

Messaging service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for the messaging service within the IP Multimedia CN Subsystem (IMS) based on the Session Initiation Protocol (SIP), the Session Description Protocol (SDP) and, the Message Session Relay Protocol (MSRP).

5.1.2.11.19
TS 29.228

IP Multimedia (IM) Subsystem Cx and Dx interfaces; Signalling flows and message contents

This 3GPP Technical Specification (TS) specifies the interactions between the HSS (Home Subscriber Server) and the CSCF (Call Session Control Functions), referred to as the Cx interface, and the interactions between the CSCF and the SLF (Server Locator Function), referred to as the Dx interface.

5.1.2.11.20
TS 29.229

Cx and Dx interfaces based on the Diameter protocol; Protocol details

This specification defines a transport protocol for use in the IP multimedia (IM) Core Network (CN) subsystem based on Diameter.

5.1.2.12



Terminal aspects

5.1.2.12.1
TS 21.111

USIM and IC card requirements

This specification describes the requirements of the USIM and the USIM IC card (UICC). These are derived from the service and security requirements defined in the respective specifications. The document is the basis for the detailed specification of the USIM and the UICC, and the interface to the terminal.

5.1.2.12.2
TS 22.112

USAT-Interpreter – Stage 1

This specification specifies a system to make Mobile Operator services, based on USAT functionality and USIM based security functionality, available to an internet environment. This is achieved by specifying the necessary components and protocols for a secure narrow-band channel between the internet application and an USAT Interpreter on the USIM.

5.1.2.12.3
TS 31.101

UICC-Terminal Interface; Physical and Logical Characteristics

This specification specifies the interface between the UICC and the Terminal for 3G telecom network operation. This includes the requirements for the physical characteristics of the UICC, the electrical interface between the UICC and the Terminal, the initial communication establishment and the transport protocols, the communication commands and the procedures and the application independent files and protocols.

5.1.2.12.4
TS 31.102

Characteristics of the USIM Application

This specification defines the USIM application for 3G telecom network operation. This specification specifies, command parameters, file structures and content, security functions and the application protocol to be used on the interface between UICC (USIM) and ME.

5.1.2.12.5
TS 31.103

Characteristics of the ISIM Application

This specification defines the ISIM application for 3G telecom network operation. This specification specifies, command parameters, file structures and content, security functions and the application protocol to be used on the interface between UICC (ISIM) and ME.

5.1.2.12.6

TS 31.133

ISIM Application Programming Interface (API)

This specification defines the ISIM Application Programming Interface extending the "UICC API for Java Card™".

This API allows to develop an application running together with a ISIM application.

The present document includes information applicable to network operators, service providers, server, ISIM and database manufacturers.

5.1.2.12.7
TS 31.110

Numbering system for telecommunication IC card applications

This specification describes the numbering system for Application IDentifiers (AID) for 3G telecommunication Integrated Circuits (IC) card applications. The numbering system provides a means for an application and related services offered by a provider to identify if a given card contains the elements required by its application and related services.

5.1.2.12.8
TS 31.111

USIM application toolkit (USAT)

This specification defines the interface between the UICC and the Mobile Equipment (ME), and mandatory ME procedures, specifically for “USIM Application Toolkit”. USAT is a set of commands and procedures for use during the network operation phase of 3G, in addition to those defined in TS 31.101.

5.1.2.12.9
TS 31.112

USIM Application Toolkit (USAT) interpreter architecture

This specification defines the overall architecture for the USAT Interpreter system including the role models, system architecture and information flow.

5.1.2.12.10
TS 31.113

USAT Interpreter Byte Codes

This specification specifies the byte codes that are recognized by an USAT Interpreter. The primary purpose of the byte codes is to provide efficient programmatic access to the SIM Application Toolkit commands.

5.1.2.12.11
TS31.220

Contact Manager for 3GPP UICC applications – external interface aspects

This specification defines the Contact Manager for 3GPP UICC applications based on OMA DS, also specifies the external interface between the Contact Manager Server in the UICC and the Contact Manager External Client in the ME.

5.1.2.12.12
TS 31.120

Physical, Electrical and Logical Test Specification

This specification tests the physical, electrical and logical requirements as specified in TS 31.101.

5.1.2.12.13
TS 31.121

UICC-Terminal Interface; USIM Application Test specification

This specification provides the UICC-Terminal Interface Conformance Test Specification between the 3G Terminal and USIM (Universal Subscriber Identity Module) as an application on the UICC and the Terminal for 3G telecom network operation.

5.1.2.12.14
TS 31.122

USIM Conformance Test Specification

This specification provides the Conformance Test Specification for a UICC defined in TS 31.101 with Universal Subscriber Identity Module (USIM) defined in 3G TS 31.102.

5.1.2.12.15
TS 31.130

(U)SIM API for Java Card

This specification defines the (U)SIM Application Programming Interface extending the “UICC API for Java Card™”. This API allows to develop a (U)SAT application running together with a (U)SIM application and using GSM/3G network features.

5.1.2.12.16
TS 31.115

Secured packet structure for (U)SIM Toolkit applications

This specification specifies the structure of the Secured Packets in implementations using Short Message Service and Cell Broadcast Service. It is applicable to the exchange of secured packets between an entity in a 3G or GSM PLMN and an entity in the (U)SIM

5.1.2.12.17
TS 31.116

APDU Structure for (U)SIM Toolkit applications

This specification defines the remote management of files and applets on the SIM/USIM.

5.1.2.12.18
TS 31.131

‘C' Language Binding to USIM API

This specification includes information applicable to (U)SIM toolkit application developers creating applications using the C programming language ISO/IEC 9899. This specification describes an interface between toolkit applications written in the C programming language and the (U)SIM in order to realize the cooperation set forth in TS 42.019. In particular, the API described herein provides the service of assembling proactive commands and disassembling the responses to these commands for the application programmer.

5.1.2.12.19
TS 34.131

Test Specification for ‘C’-language binding to (U)SIM API

This specification covers the minimum characteristics considered necessary in order to provide compliance to 3GPP TS 31.131 “‘C’-language binding to (U)SIM API”.

5.1.2.12.20
TS 22.048

Security mechanisms for (U)SIM application toolkit – Stage 1

This specification provides standardized security mechanisms in conjunction with the SIM Application Toolkit for the interface between a 3G or GSM PLMN Entity and a UICC at the functional level.

5.1.2.12.21
TS 23.048

Security mechanisms for (U)SIM application toolkit – Stage 2

This specification specifies the structure of the Secured Packets in a general format and in implementations using Short Message Service Point to Point (SMS-PP) and Short Message Service Cell Broadcast (SMS-CB).

5.1.2.12.22
TS 23.038

Alphabets and language specific information

This specification describes the language specific requirements for the terminals including character coding.

5.1.2.12.23
TS 23.040

Technical realization of SMS point-to-point

This specification describes the point-to-point SMS.

5.1.2.12.24
TS 23.041

Technical realization of cell broadcast service (CBS)

This specification describes the point-to-multipoint CBS.

5.1.2.12.25
TS 23.042

Compression algorithm for text messaging services

This specification describes the compression algorithm for text messaging services.

5.1.2.12.26
TS 23.057

Mobile Execution Environment (MExE) – Stage 2

This TS describes the functional capabilities and the security architecture of the Mobile Execution Environment.







5.1.2.12.27
TS 27.005

Use of data terminal equipment – data circuit terminating equipment (DTE – DCE) interface for cell broadcast service (CBS)

This specification describes three interface protocols for control of SMS functions within a GSM mobile telephone from a remote terminal via an asynchronous interface.

5.1.2.12.28
TS 27.007

AT command set for the user equipment (UE)

This specification describes a profile of AT commands and recommends that this profile be used for controlling mobile equipment (ME) functions and GSM network services from a terminal equipment (TE) through terminal adaptor (TA).

5.1.2.12.29
TS 27.010

Terminal equipment to mobile station (TE-MS) multiplexer protocol

This specification describes a multiplexing protocol between a mobile station and an external data terminal for the purposes of enabling multiple channels to be established for different purposes (e.g. simultaneous SMS and data call).

5.1.2.12.30
TS 27.103

Wide area network synchronization standard

This specification describes a definition of a wide area synchronization protocol. The synchronization protocol is based upon infrared mobile communication (IrMC) Level 4 for Release 99. The synchronization protocol is based upon SyncML from Release 4 onwards.

5.1.2.12.31
TS 23.227

Application and user interaction in the UE; Principles and specific requirements

This Technical Specification defines the principles for scheduling resources between applications in different application execution environment (e.g. MExE, USAT etc.) and internal and external peripherals (e.g. infra-red, Bluetooth, USIM, radio interface, MMI, memory, etc.).

5.1.2.12.32
TS 23.333

Multimedia Resource Function Controller - Multimedia Resource Function Processor Mp interface; Procedures descriptions

This specification describes the functional requirements and information flows that generate procedures between the Multimedia Resource Function Controller (MRFC) and the Multimedia Resource Function Processor (MRFP), limited to information flows relevant to the Mp Interface. 

5.1.2.12.33
TS 23.216

Single Radio Voice Call Continuity (SRVCC)
This Technical Specification specifies the architecture enhancements for Single Radio Voice Call Continuity (SRVCC) between E‑UTRAN access and 3GPP2's 1xCS, and between E‑UTRAN access and 3GPP's UTRAN/GERAN accesses and between UTRAN (HSPA) access and 3GPP's UTRAN/GERAN accesses, for Circuit Switched (CS) calls that are anchored in the IMS.

5.1.2.12.34
TS 23.272

Circuit Switched Fallback in Evolved Packet System
This Technical Specification specifies the architecture enhancements for functionality to enable fallback from E-UTRAN access to UTRAN/GERAN CS domain access and to CDMA 1x RTT CS domain access, and functionality to reuse of voice and other CS-domain services (e.g. CS UDI video / SMS/ LCS / USSD) by reuse of CS infrastructure.

5.1.2.12.35
TS 29.212

Policy and charging control over Gx reference point

This specification provides the stage 3 specification of the Gx reference point that lies between the Policy and Charging Rule Function and the Policy and Charging Enforcement Function.

5.1.2.12.36
TS 29.213

Policy and charging control signalling flows and Quality of Service parameter mapping

This specification adds detailed flows of Policy and Charging Control over the Rx and Gx reference points and their relationship with the bearer level signalling flows over the Gn interface.

The present specification also describes the binding and the mapping of QoS parameters among SDP, UMTS QoS parameters, and QoS authorization parameters.

5.1.2.12.37
TS 29.214

Policy and charging control over Rx reference point

This specification provides the stage 3 specification of the Rx reference point that lies between the Application Function and the Policy and Charging Rule Function.

5.1.2.12.38
TS 24.259

Personal Network Management (PNM); Procedures and information flows

This specifications provides the protocol details for enabling Personal Network management services in the IP Multimedia Core Network subsystem based on the protocols of SIP and the SDP. 

The present document is applicable to UEs and AS providing PNM capabilities.

5.1.2.12.39
TS 23.231

SIP-I based circuit-switched core network; Stage 2

This specification defines the stage 2 description for the SIP-I based CS core network.  This stage 2 shall cover the information flows between the GMSC server, MSC server and media gateways that are required to support a SIP-I based Nc interface. The present document shall show the CS core network termination of the Iu and A interfaces in order to cover the information flow stimulus to the core network and describe the interaction with the supplementary and value added services and capabilities.

5.1.2.12.40
TS 29.231

Application of SIP-I Protocols to Circuit Switched (CS) core network architecture; Stage 3

This specification describes the protocols to be used when SIP-I is optionally used as call control protocol in a 3GPP CS core network on Nc interface. The SIP-I protocol operates between (G)MSC servers. The SIP-I architecture consists of a number of protocols. The following types of protocols are described: call control protocol, resource control protocols and user plane protocol for this architecture. 

5.1.2.12.41
TS 29.164

Interworking between the 3GPP Cs domain with BICC or ISUP as signalling protocol and external SIP-I networks

This specification defines interworking procedures between a 3GPP CS domain which applies either BICC or ISUP as signalling protocol, and external networks that use SIP-I as signalling protocol. The document also describes the related interworking architecture. The present specification also defines stage 2 procedures for the control of the MGW.

5.1.2.12.42
TS 29.235

Interworking between SIP-I based circuit-switched core network and other networks

This specification defines the interworking between SIP-I based circuit-switched core network with out-of-band transcoder control related procedures and:

–
an external SIP-I based signalling network;

–
an ISUP based network such as an ISUP based 3GPP CS Domain or an PSTN;

–
an BICC based network such as an BICC based 3GPP CS Domain; 

–
an Internet Multimedia Subsystem.

5.1.2.12.43
TS 29.204

Signalling System No. 7 (SS7) security gateway; Architecture, functional description and protocol details

This specification provides functional description of the SS7 Security Gateway. The document covers also network architecture, routeing considerations, and protocol details. 

5.1.2.12.44
TS 24.292
IP Multimedia (IM) Core Network (CN) subsystem Centralized Services (ICS); Stage 3

IP Multimedia (IM) Core Network (CN) subsystem centralized services (ICS) allow for the delivery of consistent IMS services to the user regardless of the attached access type (e.g. CS domain access or IP-CAN).

This specification provides the protocol details for the realization of ICS based on the Session Initiation protocol (SIP), the Session Description Protocol (SDP) and the protocols of the 3GPP Circuit-Switched (CS) domain (e.g. CAP, MAP, ISUP, BICC and the NAS call control protocol for the CS access). 

5.1.2.12.45
TS 24.301

Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3 

This specification specifies the procedures used by the protocols for mobility management and session management between User Equipment (UE) and Mobility Management Entity (MME) in the Evolved Packet System (EPS). These protocols belong to the non-access stratum (NAS).

The EPS Mobility Management (EMM) protocol defined in the present document provides procedures for the control of mobility when the User Equipment (UE) is using the Evolved UMTS Terrestrial Radio Access Network (E-UTRAN). The EMM protocol also provides control of security for the NAS protocols.

The EPS Session Management (ESM) protocol defined in the present document provides procedures for the handling of EPS bearer contexts. Together with the bearer control provided by the access stratum, this protocol is used for the control of user plane bearers.

For both NAS protocols the present document specifies procedures for the support of inter-system mobility between E‑UTRAN and other 3GPP or non-3GPP access networks.

5.1.2.12.46
TS 24.302

Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks; Stage 3

This document specifies the discovery and network selection procedures for access to 3GPP Evolved Packet Core (EPC) via non-3GPP access networks and includes Authentication and Access Authorization using Authentication, Authorization and Accounting (AAA) procedures used for the interworking of the 3GPP EPC and the non-3GPP access networks. 

The present document also specifies the Tunnel management procedures used for establishing an end-to-end tunnel from the UE to the ePDG to the point of obtaining IP connectivity and includes the selection of the IP mobility mode.

5.1.2.12.47
TS 24.303

Mobility management based on Dual-Stack Mobile IPv6; Stage 3

This document specifies the signalling procedures for accessing the 3GPP Evolved Packet Core network and handling the mobility between 3GPP and non-3GPP accesses via the S2c reference point defined in 3GPP TS 23.402. 

In addition the present document specifies the procedures used for the DSMIPv6 Home Agent discovery, for bootstrapping the DSMIPv6 security association between the UE and the Home Agent and for managing the DSMIPv6 tunnel. DSMIPv6 procedures can be used independently of the underlying access technology.

5.1.2.12.48
TS 24.304

Mobility management based on Mobile IPv4;User Equipment (UE) - Foreign Agent interface; Stage 3
This document describes the stage 3 aspects of mobility management for User Equipment (UE) using IETF Mobile IPv4 foreign agent mode to access the Evolved Packet Core Network (EPC) through trusted non-3GPP access networks and for mobility management of UE between the 3GPP access network and trusted non-3GPP access networks.

In particular, this document describes the UE – Mobile IPv4 Foreign Agent (FA) interface stage 3 aspects, where the FA functionality is located within the access network in the non-3GPP access domain.

5.1.2.13
System aspects

IMT-2000 CDMA Direct Spread specification also includes the following documents which are useful and related to this Recommendation.

5.1.2.13.1
TS 23.002

Network Architecture

This specification describes the possible architectures of the mobile system.

5.1.2.13.2
TS 23.101

General UMTS architecture

This specification describes the basic physical and functional separation of UMTS. The content of this specification is limited to those features that are common to all UMTS networks independent of their origin. It identifies and names the reference points and functional groupings appearing at this level.

5.1.2.13.3
TS 23.107

QoS concept and architecture

This specification describes the framework for QoS in UMTS. The document shall be used as a living document which will cover all issues related QoS in UMTS.

5.1.2.13.4
TS 23.121

Architectural requirements for release 1999

This specification describes architectural requirements for release 1999 related to the evolution of the GSM platform towards UMTS with the overall goal of fulfilling the UMTS service requirements, support of roaming and support of new functionality, signalling systems and interfaces.

5.1.2.13.5
TS 23.228

IP Multimedia Subsystem Stage 2

This specifications describes the architectural requirement for an IP Multimedia Components incorporated in an UMTS System as well as second generation systems for GSM inside the core network and identify relevant interfaces to the existing system and the new one in between the new components incorporated.

5.1.2.13.6

TS 23.401

GPRS enhancements for E-UTRAN access

This Technical Specification defines the stage 2 service description for the Evolved 3GPP Packet Switched Domain – also called the Evolved Packet System (EPS) in this document. The Evolved 3GPP Packet Switched Domain provides IP connectivity using the Evolved Universal Terrestrial Radio Access Network (E-UTRAN). The specification also covers mobility between E-UTRAN and pre-E-UTRAN 3GPP radio access technologies

5.1.2.13.7

TS 23.402

Architecture Enhancements for non-3GPP accesses

This Technical Specification defines the stage 2 service description for providing IP connectivity using non-3GPP accesses to  the Evolved 3GPP Packet Switched domain. In addition, for E-UTRAN and non-3GPP accesses, the specification describes the Evolved 3GPP PS Domain where the protocols between its Core Network elements are IETF based.

5.1.2.13.8
TR 23.930

Iu principles

This specification describes the requirements on the Iu and studies relevant principles to guide further standardization of the related interface(s).

5.1.2.13.9
TS 22.002

Bearer services supported by a GSM PLMN

This 3G specification describes a set of bearer services to be provided to 3G subscribers by a 3G network itself and in connection with other networks. This document is also be used as a reference for defining the corresponding required mobile network capabilities which are specified by means of the connection type concept.

5.1.2.13.10
TS 22.004

General on supplementary services

This specification describes a recommended set of supplementary services to the teleservices and bearer services which will be supported by a 3G network in connection with other networks as a basis for the definition of the network capabilities required.

5.1.2.13.11
TS 22.011

Service accessibility

This specification describes the service access procedures as presented to the user. The document contains definitions and procedures are provided for international roaming, national roaming and regionally provided service. These are mandatory in relation to the technical realization of the UE.

5.1.2.13.12
TS 22.016

International mobile equipment identities (IMEI)

This specification describes the principal purpose and use of unique equipment identities.

5.1.2.13.13
TS 22.022

Personalization of GSM ME mobile functionality specification – Stage 1

This specification describes functional specifications of five features to personalize UE. These features are called: – network personalization; – network subset personalization; – service provider (SP) personalization; – corporate personalization; – UMTS subscriber identity module (USIM) personalization. This specification describes requirements for UE, which provide these personalization features.







5.1.2.13.14
TS 22.034

High speed circuit switched data (HSCSD) – Stage 1

This specification describes the Stage 1 description of HSCSD. HSCSD is a feature that allows users subscribing to the general bearer services to access user rates that can be achieved with one or more traffic channel. HSCSD also defines a flexible use of air interface resources, which makes efficient and flexible use of higher user rates feasible.

5.1.2.13.15
TS 22.038

SIM application toolkit (SAT) – Stage 1

This specification describes the Stage 1 description of the SAT primarily from the subscriber’s and serving environment’s points of view, and does not deal with the details of the human interface itself. It includes information applicable to network operators, serving environments and terminal, switch and database manufacturers and contains the core requirements for a SAT which are sufficient to provide a complete service.










5.1.2.13.16
TS 22.060

General packet radio service (GPRS) – Stage 1

This specification describes the Stage 1 description of the GPRS.




5.1.2.13.17
TS 22.067

Priority set-up service – Stage 1 (ASCI spec)

This specification describes the Stage 1 description of the enhanced multi-level precedence and pre-emption (eMLPP) service. This service has two parts: precedence and pre-emption. Precedence involves assigning a priority level to a call in combination with fast call set-up. Pre-emption involves the seizing of resources, which are in use by a call of a lower precedence, by a higher level precedence call in the absence of idle resources. Pre-emption can also involve the disconnection of an on-going call of lower precedence to accept an incoming call of higher precedence.

5.1.2.13.18
TS 22.071

Location services (LCS) – Stage 1

LCS is a network provided enabling technology consisting of standardized service capabilities which enables the provision of location applications. This application may be service provider specific. The description of the numerous and varied possible location applications which are enabled by this technology are outside the scope of this specification. However, clarifying examples of how the functionality being specified may be used to provide specific LCS is included in various sections of the specification.





5.1.2.13.19
TS 22.078

Customized applications for mobile network enhanced logic (CAMEL) – Stage 1

This specification describes the Stage 1 description for CAMEL feature which provides the mechanisms to support services consistently independently of the serving network. The CAMEL features shall facilitate service control of operator specific services external from the serving network. The CAMEL feature is a network feature and not a supplementary service. It is a tool to help the network operator to provide the subscribers with the operator specific services even when roaming outside the home network.




























5.1.2.13.20
TS 22.090

Unstructured supplementary service data (USSD) – Stage 1

There are two modes of USSD: MMI-mode and application mode. MMI-mode USSD is for the transparent transport of MMI strings entered by the user to the network and for the transparent transport of text strings from the network that are displayed by the mobile for user information. Application mode USSD is for the transparent transport of data between the network and the mobile station. Application mode USSD is intended to be used by applications in the network and their peer applications in the UE. The communication over the radio interface takes place on the signalling channels using short dialogues with peak data throughput rate capabilities of up to approximately 600 bit/s outside of a call and 1 000 bit/s during a call.













5.1.2.13.21
TS 22.100

UMTS phase 1 capabilities

This specification describes contains how the definition of the UMTS system will be achieved in a phased approach. This document also specifies the requirements for release 99 of UMTS. Some requirements which are necessary to ensure a smooth transition to later releases are also indicated. This document should, however, be read in conjunction with the other 22.000 series documents which provide a complete description of the requirements for UMTS release 1999 and beyond.

5.1.2.13.22
TS 22.101

UMTS service principles

This specification describes the service principles of the UMTS.

5.1.2.13.23
TS 22.105

Services and service capabilities

Pre-UMTS systems have largely standardized the complete sets of bearer services, teleservices and supplementary services which they provide. One major difference between UMTS and pre-UMTS systems is that service capabilities rather than services are standardized for UMTS, allowing service differentiation and system continuity. This document describes how and what kind of services the UMTS user has access to.

5.1.2.13.24
TS 22.115

Service aspects: charging and billing

This specification describes the service aspects of charging and billing of the UMTS. This standard is not intended to duplicate existing standards or standards being developed by other groups on these topics, and will reference these where appropriate. This standard will elaborate on the charging requirements described in the charging principles in TS 22.101 UMTS service principles. It will allow the generation of accurate charging information to be used in the commercial and contractual relationships between the parties concerned.




5.1.2.13.25
TS 22.129

Handover requirements between UMTS and GSM or other radio systems

This specification describes service requirements for handover (terms are defined below) within UMTS systems and between UMTS, other IMT-2000 family members and second generation systems. Particular emphasis has been placed on the description of requirements for handover between UMTS and GSM but requirements specific to other systems are incorporated as required.

5.1.2.13.26
TS 22.135

Multicall

This specification describes multicall scenarios and requirements for UMTS phase 1 release 1999. Multicall feature specifies functionality and interactions related to usage of several simultaneous bearers between a terminal and a network. Multicall features allows both circuit-switched call(s) and packet session(s) to exist simultaneously.

5.1.2.13.27
TS 22.146

Multimedia Broadcast/Multicast Service (MBMS) user services; Stage 1
The document describes MBMS User Services that use the capabilities of MBMS. Application scenarios including charging, QoS aspects and related service requirements derived from them are described. These scenarios and service requirements can be used as guidance for the design of codecs and bearers.
5.1.2.13.28
TS 22.153

Multimedia priority service
The document specifies the service requirements for Multimedia Priority Service (MPS).

Its scope is to specify those requirements of MPS necessary to provide an end-to-end service and to interwork with external networks where needed. Service interactions with external networks are considered within the scope of this document although these interactions may be specified in other standards.
5.1.2.13.29
TS 22.168

Earthquake and Tsunami Warning System
The Document defines the stage one description of the Earthquake and Tsunami Warning System (ETWS) Requirements. Stage one is the set of requirements seen primarily from the users’ and service providers’ points of view.

It includes information applicable to network operators, service providers, terminal and network manufacturers, in case of deployment of ETWS. ETWS deployment depends on operator decision or national regulations.

The TS contains the core requirements for the Earthquake and Tsunami Warning System, which are sufficient to provide a complete service. It also contains regional requirements for Earthquake and Tsunami Warning System.
5.1.2.13.30
TS 22.173

Multimedia Telephony Service and supplementary services; Stage 1
The document defines the IMS Multimedia Telephony service and the minimum set of capabilities required to secure multi-vendor and multi-operator inter-operability for Multimedia Telephony and related Supplementary Services.
5.1.2.13.31
TS 22.228

IP Multimedia Subsystem Stage 1

This specification describes all IP Multimedia services offered by UMTS Systems and second generation systems.

5.1.2.13.32
TS 22.234

Requirements on 3GPP system to Wireless Local Area Network (WLAN) interworking
The document specifies the functional requirements placed on the 3GPP system for interworking WLAN with the 3GPP system.  Guidance is given for WLAN operators intending to provide the interworked WLAN capability.
5.1.2.13.33
TS 22.278

Service requirements for the Evolved Packet System (EPS)
The present document specifies the functional requirements placed on the 3GPP system for interworking WLAN with the 3GPP system.  Guidance is given for WLAN operators intending to provide the interworked WLAN capability.
5.1.2.13.34
TR 22.971

Automatic establishment of roaming relations

This report describes a proposed framework for commercial and technical interworking between UMTS home environments and serving networks who have no direct prior commercial agreements with each other. This text is applicable to UMTS standardization within ETSI, and is produced with the intent to clarify the concepts involved, and identify those areas which require standardization.




5.1.2.13.35
TS 21.133

Security threats and requirements

Detailed security requirements.

5.1.2.13.36
TS 33.102

Security architecture

Provides a specification of all security mechanisms and protocols, except algorithms.

5.1.2.13.37
TS 33.103

Security integration guidelines

5.1.2.13.38
TS 33.105

Cryptographic algorithm requirements

Defines requirements for standard cipher and integrity algorithm.

5.1.2.13.39
TS 33.106

Lawful interception requirements

Defines all requirements for network based lawful interception.

5.1.2.13.40
TS 33.120

Security objectives and principles

Elaborates on the basic principles underlying the security.

5.1.2.13.41
TR 33.901

Criteria for cryptographic algorithm design process

This report describes the process used to design cipher and integrity algorithm.

5.1.2.13.42
TR 33.902

Formal analysis of the 3G authentication protocol with modified sequence number management

Formal analysis using BAN and temporal logic of authentication mechanism.

5.1.2.13.43
TS 26.071

AMR speech codec: general description

This specification describes an introduction to the set of the adaptive multi-rate (AMR) specifications.

5.1.2.13.44
TS 26.090

AMR speech codec: transcoding functions

This specification describes a detailed description of the AMR speech codec transcoding functions.

5.1.2.13.45
TS 26.091

AMR speech codec: error concealment of lost frames

This specification describes example procedures for the error concealment, also called frame substitution or muting procedure, of lost speech or silence indicator frames.

5.1.2.13.46
TS 26.092

AMR speech codec: comfort noise aspects

This specification describes the detailed requirements for the correct operation of the background acoustic noise evaluation, noise parameter encoding/decoding and comfort noise generation for the AMR speech codec during source controlled rate (SCR) operation.

5.1.2.13.47
TS 26.093

AMR speech codec: source controlled rate (SCR) operation

This specification describes the operation of the AMR speech codec during SCR operation.

5.1.2.13.48
TS 26.094

AMR speech codec: voice activity detector (VAD)

This specification describes two alternatives for the VAD to be used during SCR operation in conjunction with the AMR codec.

5.1.2.13.49
TS 26.110

Codec for circuit-switched multimedia telephony service: general description

This specification describes an introduction to the set of specifications for the support of circuit-switched 3G-324M multimedia telephony service.

5.1.2.13.50
TS 26.111

Codec for circuit-switched multimedia telephony service: modifications to ITU-T Recommendation H.324

This specification describes the modifications applicable to the ITU-T Recommendation H.324, Annex C for the support of circuit-switched 3G-324M multimedia telephony service

5.1.2.13.51
TR 26.911

Codec for circuit-switched multimedia telephony service: terminal implementor’s guide

This report describes non-mandatory Recommendations for the use of the different codec implementation options for the circuit-switched 3G-324M multimedia telephony service based on ITU-T Recommendation H.324, Annex C. These Recommendations address issues specific to the third generation operating environment, including guaranteeing sufficient error resilience and inter-working between terminals.

5.1.2.14
Vocabulary

5.1.2.14.1
TR 21.905

Vocabulary

Document 21.905 is a collection of terms, definitions and abbreviations related to the baseline documents defining the objectives and systems framework. This document provides a tool for further work on the technical documentation and facilitates their understanding.

5.1.2.15
SDO’s complete system standard

SDO
Location

ARIB
http://www.arib.or.jp/IMT-2000/ARIB-STD.html
ATIS
https://www.atis.org/docstore/default.aspx
CCSA
http://www.ccsa.org.cn/english/tc/files.php?docpath=/ITU-R/M.1457/M.1457-7/
ETSI
http://www.etsi.org
TTA
http://www.tta.or.kr/English/new/main/index.htm
Attachment 2
Proposed update of Section 5.3 of
RecommendationITU-R M.1457-8

Source: Document 5D/TEMP/193

5.3
IMT-2000 CDMA TDD

5.3.1
Overview of the radio interface

5.3.1.1
Introduction

The IMT-2000 radio interface specifications for CDMA TDD technology are developed by a partnership of standards development organizations (SDOs) (see Note 1). This radio interface is called the Universal Terrestrial Radio Access (UTRA) time division duplex (TDD), where three options, called 1.28 Mchip/s TDD (TD-SCDMA – see Note 2), 3.84 Mchip/s TDD and 7.68 Mchip/s TDD can be distinguished.

The UTRA TDD specifications have been developed with the strong objective of harmonization with the FDD component (see § 5.1) to achieve maximum commonality. This was achieved by harmonization of important parameters of the physical layer and a common set of protocols in the higher layers are specified for both FDD and TDD, where 1.28 Mchip/s TDD has significant commonality with 3.84 Mchip/s TDD and 7.68 Mchip/s TDD. UTRA TDD with the three options accommodates the various needs of the different Regions in a flexible way and is specified in a common set of specifications.

In the development of this radio interface the core network specifications are based on an evolved GSM-MAP. However, the specifications include the necessary capabilities for operation with an evolved ANSI-41-based core network.

The radio access scheme is direct-sequence code division multiple access. There are three chip rate options: the 3.84 Mchip/s TDD option, with information spread over approximately 5 MHz bandwidth and a chip rate of 3.84 Mchip/s, the 7.68 Mchip/s TDD option with information spread over approximately 10 MHz bandwidth and a chip rate of 7.68 Mchip/s and the 1.28 Mchip/s TDD option, with information spread over approximately 1.6 MHz bandwidth and a chip rate of 1.28 Mchip/s. The radio interface is defined to carry a wide range of services to efficiently support both circuit-switched services (e.g. PSTN- and ISDN-based networks) as well as packet-switched services (e.g. IP-based networks). A flexible radio protocol has been designed where several 
different services such as speech, data and multimedia can simultaneously be used by a user and multiplexed on a single carrier. The defined radio bearer services provide support for both real-time and non-real-time services by employing transparent and/or non-transparent data transport. The QoS can be adjusted in terms such as delay, BER and FER.

The radio-interface specification includes enhanced features for High-Speed Downlink Packet Access (HSDPA) and improved L2 support for high data rates, allowing for downlink packet-data transmission with peak data rates of 2.8 Mbit/s, 10.2 Mbit/s and 20.4 Mbit/s for the 1.28 Mchip/s, 3.84 Mchip/s and 7.68 Mchip/s modes respectively, and for simultaneous high-speed packet data and other services such as speech on the single carrier. Features for enhanced uplink have been introduced, allowing for improved capacity and coverage, higher data rates, and reduced delay and delay variance for the uplink. The addition of Higher Order Modulation (16‑QAM) for the enhanced uplink, allows for peak data rates up to 2.2 Mbit/s, 9.2 Mbit/s and 17.7 Mbit/s for the 1.28 Mchip/s, 3.84 Mchip/s and 7.68 Mchip/s modes respectively. The TDD radio interface is able to support enhanced uplink and high-speed downlink packet data services efficiently without the need for UE-dedicated radio resources thus allowing for low-overhead always-on connectivity and battery savings in the UE. Support has been added for multi-frequency operation for the
1.28 Mchip/s UTRA TDD mode.

The radio access network architecture also provides support for Multimedia Broadcast and Multicast Services, i.e. allowing for multimedia content distribution to groups of users over a point-to-multipoint bearer. A transmission method for broadcast services using time-synchronised common waveform transmission from multiple cells and exhibiting high spectral efficiency has been introduced for the 1.28 Mchip/s, 3.84 Mchip/s and 7.68 Mchip/s TDD modes. QPSK and 
16-QAM modulation are supported for this method. It is possible to time multiplex such point to multipoint transmissions with other (e.g. unicast) transmissions within the same TDD carrier, or to dedicate an entire TDD carrier for broadcast transmission.

CDMA TDD was originally specified for the IMT-2000 bands identified in WARC-92 and using 1 900-1 920 MHz and 2 010-2 025 MHz for both uplink and downlink operation. At WRC‑2000 additional spectrum for IMT-2000 was also identified and then the relevant 3GPP specifications have been updated to also include the bands of 1 850-1 910 MHz; 1 910-1 930 MHz and 1 930‑1 990 MHz for CDMA TDD.

E-UTRAN has been introduced for the evolution of the radio-access technology towards a high-data-rate, low-latency and packet-optimized radio-access technology.

E-UTRAN supports scalable bandwidth operation below 5 MHz bandwidth options up to 20 MHz in both the uplink and downlink. Harmonization of paired and unpaired operation is highly considered to avoid unnecessary fragmentation of technologies.

The estimated peak rates deemed feasible with E-UTRAN are summarized in Tables 13.1 and 13.2 of TR 25.913
 for FDD and TDD.  For both uplink and downlink, it was found that achieving and even exceeding the peak rate requirements outlined in TR 25.912
 is feasible. This is based on 
a preliminary layer 1 and layer 2 control overhead as well as realistic assumptions on the highest modulation order which can be used in the most favorable WAN environments.  Document TS 36.306 provides specific parameters and from this the estimated downlink peak rate under the specified conditions in a 20 MHz reference bandwidth is around 300 Mbit/s and the estimated uplink peak rate under the specified conditions in a 20 MHz reference bandwidth is around 75 Mbit/s.

The radio access network architecture of E-UTRAN consists of the evolved UTRAN NodeBs (eNBs). eNBs host the functions for Radio Resource Management, IP header compression and encryption of user data stream, etc. eNBs are interconnected with each other and connected to an Evolved Packet Core(EPC).

NOTE 1 – Currently, these specifications are developed within the third generation partnership project (3GPP) where the participating SDOs are ARIB, ATIS, CCSA, ETSI, TTA and TTC.

NOTE 2 – The same name TD-SCDMA was previously used for one of the original proposals that was further refined following the harmonization process.

5.3.1.2
Radio access network architecture

The overall architecture of the radio access network is shown in Fig. 33.

The architecture of the radio access network consists of a set of radio network subsystems (RNS) connected to the core network through the Iu interface.

An RNS consists of a radio network controller (RNC) and one or more entities called Node B. The Node B is connected to the RNC through the Iub interface. Node B can handle one or more cells.

The RNC is responsible for the handover decisions that require signalling to the user equipment (UE).

The RNCs of the RNS can be interconnected together through the Iur interface. Iu and Iur are logical interfaces, i.e. the Iur interface can be conveyed over a direct physical connection between RNCs or via any suitable transport network.

Figure 34 shows the radio interface protocol architecture for the radio access network. On a general level, the protocol architecture is similar to the current ITU-R protocol architecture as described in Recommendation ITU-R M.1035. Layer 2 (L2) is split into the following sub-layers; RLC, MAC, Packet Data Convergence Protocol (PDCP) and Broadcast/Multicast Control (BMC). Layer 3 (L3) and RLC are divided into Control (C-) and User (U-) planes.

In the C-plane, L3 is partitioned into sub-layers where the lowest sub-layer, denoted as RRC, interfaces with L2. The higher layer signalling such as MM and CC are assumed to belong to the core network. There are no L3 elements in UTRAN for the U-plane.


[image: image24.wmf]
Each block in Fig. 34 represents an instance of the respective protocol. Service access points (SAPs) for peer-to-peer communication are marked with circles at the interface between sub-layers. 

The SAP between MAC and the physical layer provides the transport channels. A transport channel is characterized by how the information is transferred over the radio interface (see § 5.3.1.3.1.2 and 5.3.1.3.2.2 for an overview of the types of transport channels defined).

The SAPs between RLC and the MAC sub-layer provide the logical channels. A logical channel is characterized by the type of information that is transferred over the radio interface. The logical channels are divided into control channels and traffic channels. The different types of logical channels are not further described in this overview. The physical layer generates the physical channels that will be transmitted over the air. The physical channel in each TDD option (1.28 Mchip/s, 3.84 Mchip/s, 7.68 Mchip/s) is defined by carrier frequency, code, time slot and multi-frame information. In the C‑plane, the interface between RRC and higher L3 sub-layers (CC, MM) is defined by the GC, Nt and DC SAPs. These SAPs are not further discussed in this overview.

Also shown in the figure are connections between RRC and MAC as well as RRC and L1 providing local inter-layer control services (including measurement results). An equivalent control interface exists between RRC and the RLC sub-layer. These interfaces allow the RRC to control the configuration of the lower layers. For this purpose separate control SAPs are defined between RRC and each lower layer (RLC, MAC, and L1).
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Figure 35 shows the general structure and some additional terminology definitions of the channel formats at the various sub-layer interfaces indicated in Fig. 34. The figure indicates how higher layer SDUs and PDUs are segmented and multiplexed to transport blocks to be further treated by the physical layer (e.g. CRC handling). The transmission chain of the physical layer is exemplified in the next section.

The E-UTRAN radio access network consists of eNBs, providing the user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), more specifically to the MME (Mobility Management Entity) by means of the S1-MME and to the SAE Gateway by means of the S1-U. The S1 interface supports a many-to-many relation between MMEs/SAE Gateways and eNBs.


[image: image26.wmf]
The E-UTRAN radio access network architecture is illustrated in Fig. 36.
FIGURE 36

Overall architecture
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The eNB hosts the following functions: 

–
functions for Radio Resource Management: Radio Bearer Control, Radio Admission Control, Connection Mobility Control, Dynamic allocation of resources to UEs in both uplink and downlink (scheduling);

–
IP header compression and encryption of user data stream;

–
selection of an MME at UE attachment;

–
routing of User Plane data towards SAE Gateway;

–
scheduling and transmission of paging messages (originated from the MME);

–
scheduling and transmission of broadcast information (originated from the MME or O&M);

–
measurement and measurement reporting configuration for mobility and scheduling.

The MME hosts the following functions:

–
NAS signalling; 

–
NAS signalling security;

–
Inter CN node signalling for mobility between 3GPP access networks;

–
Idle mode UE Reachability (including control and execution of paging retransmission);

–
Tracking Area list management (for UE in idle and active mode);

–
PDN GW and Serving GW selection;

–
MME selection for handovers with MME change;

–
SGSN selection for handovers to 2G or 3G 3GPP access networks;

–
Roaming;

–
Authentication;

–
Bearer management functions including dedicated bearer establishment.

The S-GW hosts the following functions:

–
The local Mobility Anchor point for inter-eNB handover;

–
Mobility anchoring for inter-3GPP mobility;

–
E-UTRAN idle mode downlink packet buffering and initiation of network triggered service request procedure;

–
Lawful Interception;

–
Packet routeing and forwarding;

–
Transport level packet marking in the uplink and the downlink;

–
Accounting on user and QCI granularity for inter-operator charging;

–
UL and DL charging per UE, PDN, and QCI.

The PDN Gateway (P-GW) hosts the following functions (see 3GPP TS 23.401 [17]):

–
Per-user based packet filtering (by e.g. deep packet inspection);

–
Lawful Interception;

–
UE IP address allocation;

–
Transport level packet marking in the downlink;

–
UL and DL service level charging, gating and rate enforcement;

–
DL rate enforcement based on AMBR.

This is summarized in the Fig. 37 where yellow boxes depict the logical nodes, white boxes depict the functional entities of the control plane and blue boxes depict the radio protocol layers.

FIGURE 37

Overall architecture of the E-UTRAN radio access network


[image: image28.wmf]

 EMBED Visio.Drawing.11  
5.3.1.3
Physical layer

5.3.1.3.1
UTRA TDD (3.84 Mchip/s and 7.68 Mchip/s TDD options)

5.3.1.3.1.1
Physical layer functionality and building blocks

The physical layer includes the following functionality:

–
Error detection on transport channels and indication to higher layers.
–
FEC encoding/decoding of transport channels.

–
Multiplexing of transport channels and demultiplexing of coded composite transport channels.

–
Rate matching (data multiplexed on dedicated and shared channels).

–
Mapping of coded composite transport channels on physical channels.

–
Modulation and demodulation of physical channels.

–
Spreading and despreading of physical channels.

–
Radio characteristics measurements including FER, signal‑to‑interference (SIR), interference power level etc., and indication to higher layers.
–
Frequency and time (chip, bit, slot, frame) synchronization.

–
Power weighting and combining of physical channels.

–
Closed-loop power control for downlink.

–
RF processing.

–
Support of UE positioning methods.

–
Beamforming.

–
Support of timing advance on uplink channels.

–
Support of a Node B synchronization method over the air (not supported for the 7.68 Mchip/s option).




Figure 38 gives the physical layer transmission chain for the user plane data, i.e. from the level of transport channels down to the level of physical channel. The figure shows how several transport channels can be multiplexed onto one or more DPDCH.

The CRC provides for error detection of the transport blocks for the particular transport channel. The CRC can take the length zero (no CRC), 8, 12, 16 or 24 bits depending on the service requirements.

The transport block concatenation and code block segmentation functionality performs serial concatenation of those transport blocks that will be sent in one transmission time interval and any code block segmentation if necessary.

The types of channel coding defined are convolutional coding, turbo coding and no coding. Realtime services use only FEC encoding while non-real-time services uses a combination of FEC and ARQ. The ARQ functionality resides in the RLC sub-layer of Layer 2. The convolutional coding rates are 1/2 or 1/3 while the rate is 1/3 for turbo codes.

The possible interleaving depths are 10, 20, 40 or 80 ms.

The radio frame segmentation performs padding of bits. The rate matching adapts any remaining differences of the bit rate so the number of outgoing bits fit to the available bit rates of the physical channels. Repetition coding and/or puncturing is used for this purpose.

The TrCH multiplexing stage combines transport channels in a serial fashion. This is done every 10 ms. The output of this operation is also called coded composite transport channels.

If several physical channels will be used to transmit the data, the split is made in the physical channel segmentation unit.
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5.3.1.3.1.2
Transport channels

The interface to the MAC sub-layer is the transport channels, see Fig. 34. The transport channels define how and with which type of characteristics the data is transferred by the physical layer. They are categorized into dedicated channels or common channels where many UEs are sharing the latter type. Introducing an information field containing the address then does the address resolution, if needed. The physical channel itself defines a dedicated channel. Thus no specific address is needed for the UE. Table 1 summarizes the different types of available transport channels.

TABLE 1

The defined transport channels
	Transport channel
	Type and direction
	Used for

	DCH (Dedicated channel)
	Dedicated; uplink and downlink
	User or control information to a UE (entire cell or part of cell (lobe-forming))

	BCH (Broadcast channel)
	Common; downlink
	Broadcast system and cell specific information

	FACH (Forward access channel)
	Common; downlink
	Control information when system knows UE location or short user packets to a UE

	PCH (Paging channel)
	Common; downlink
	Control information to UEs when good sleep mode properties are needed, e.g. idle mode operation

	RACH (Random access  channel)
	Common; uplink
	Control information or short user packets from an UE

	USCH (Uplink shared channel)
	Common; uplink
	Carries dedicated user data and control information using a shared channel

	E-DCH
	Common; uplink
	An uplink channel serving several UEs carrying dedicated control or traffic data. E-DCH offers the possibility for high‑speed uplink packet access through the support of higher-order modulation, adaptive modulation and coding, fast scheduling, and hybrid ARQ with soft combining

	DSCH (Downlink shared channel)
	Common; downlink
	Carries dedicated user data and control information using a shared channel.

	HS-DSCH
(High Speed Downlink shared channel)
	Common; downlink
	A downlink channel serving several UEs carrying dedicated control or traffic data. HS‑DSCH offers the possibility for high‑speed downlink packet access through the support of higher-order modulation, adaptive modulation and coding, fast channel‑dependent scheduling, and hybrid ARQ with soft combining


The RACH on the uplink is contention-based while the DCH is reservation-based.

On each transport channel, a number of Transport Blocks are delivered to/from the physical layer once every Transmission Time Interval (TTI). To each transport channel, there is an associated Transport Format or set of transport formats. The transport format describes the physical properties of the transport channel, such as the TTI, the number of transport blocks per TTI, the number of bits per transport blocks, the coding scheme and coding rate, and the modulation scheme.































5.3.1.3.1.3

Transport channels to physical channel mapping

The transport channels are mapped onto the physical channels and Fig. 39 shows the different physical channels and summarizes the mapping of transport channels onto physical channels. Each physical channel has its tailored slot content. The DCH is shown in § 5.3.1.3.1.4.
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5.3.1.3.1.4

Physical frame structure

The basic physical frame rate is 10 ms with 15 slots. Fig. 40 shows the frame structure.
FIGURE 40

Basic frame structure
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Each 10 ms frame consists of 15 time slots, each allocated to either the uplink or the downlink. With such a flexibility, this radio interface can be adapted to different environments and deployment scenarios. In any configuration at least one time slot has to be allocated for the downlink and at least one time slot has to be allocated for the uplink.

Figures 41, 42 and 43 show the three burst formats stating the content for a slot used by a DCH for 3.84 Mchip/s TDD. The usage of either burst format 1, 2 or 3 is depending on the application for UL or DL type 3 for uplink only) and the number of allocated users per time slot.
FIGURE 41

Burst structure of the burst type 1

(GP denotes the guard period and CP the chip periods)
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FIGURE 42

Burst structure of the burst type 2

(GP denotes the guard period and CP the chip periods)
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FIGURE 43

Burst structure of the burst type 3

(GP denotes the guard period and CP the chip periods)
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In both cases data bits are QPSK or 16-QAM modulated and the resulting symbols are spread with a channelization code of length 1 to 16 (for the DL, only 1 and 16 apply). Due to this variable spreading factor, each burst provides the number of symbols as shown in Table 2 for the 3.84 Mchip/s option.

Thus, the number of bits per TDD burst in the 3.84 Mchip/s TDD option is two or four times the number shown in Table 2 depending on the applied modulation. Usage of multicode and multiple time slots can be applied.

For the 7.68 Mchip/s TDD option, the same burst structures as for the 3.84 Mchip/s option are employed but with a corresponding doubling in the number of chips per field within the burst.  Additionally, the range of spreading factors is extended to provide for spreading factor 32.  Thus, channelization codes with lengths ranging between 1 and 32 are used to spread the modulation symbols (for the DL, only 1 and 32).  The number of bits per TDD burst in the 7.68 Mchip/s TDD option is shown in Table 3. As for the 3.84 Mchip/s option, usage of multicode and multiple time slots can be applied.

TABLE 2

Number of data symbols in TDD bursts in 3.84 Mchip/s TDD option

	Spreading factor, Q
	Number of symbols, N, 
for Burst type 1
	Number of symbols, N, for Burst  type 2
	Number of symbols, N, for Burst type 3

	1
	1 952
	2 208
	1 856

	2
	976
	1 104
	928

	4
	488
	552
	464

	8
	244
	276
	232

	16
	122
	138
	116


TABLE 3

Number of data symbols in TDD bursts in the 7.68 Mchip/s TDD option

	Spreading factor, Q
	Number of symbols, N, 
for Burst type 1
	Number of symbols, N, for Burst type 2
	Number of symbols ,N, for Burst type 3

	1
	3 904
	4 416
	3 712

	2
	1 952
	2 208
	1 856

	4
	976
	1 104
	928

	8
	488
	552
	464

	16
	244
	276
	232

	32
	122
	138
	116


Downlink and uplink transmissions are organized into radio frames with 
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5.3.1.3.1.5
Spreading, modulation and pulse shaping

Spreading is applied after modulation and before pulse shaping. It consists of two operations. The first is the channelization operation, which transforms every data symbol into a number of chips, thus increasing the bandwidth of the signal. The number of chips per data symbol is called the spreading factor (SF) and is in the range of 1 to 16 for 3.84 Mchip/s TDD and in the range 1 to 32 for 7.68 Mchip/s TDD. The second operation is the scrambling operation, where a scrambling code is applied to the spread signal. This procedure is similar to the radio interface specified in § 5.1, but it should be noted that the midamble part in TDD bursts (see Figs. 41, 42 and 43) is not spread.

The applied channelization codes are OVSF-codes that preserve the distinguishability of different users. The applied scrambling code is cell-specific and 128 different scrambling codes are available.

In the uplink, the applied midamble is user specific and derived from a cell-specific basic midamble sequence. In the downlink, the applied midamble is either user specific, code specific (default) or common for the whole cell. In each case 128 different basic midamble sequences are available.

After spreading the same pulse-shaping is applied as in FDD mode, i.e. the filters are root-raised cosine with roll-off   0.22 in the frequency domain.


Downlink spreading for downlink physical channels other than the downlink DPCH is very similar. For the physical channel to which HS-DSCH and E-DCH are mapped, 16-QAM can be used in addition to QPSK.


5.3.1.3.2
UTRA TDD (1.28 Mchip/s TDD option)

5.3.1.3.2.1
Physical layer functionality and building blocks

The physical layer includes the following functionality:

–
Error detection on transport channels and indication to higher layers.
–
Forward error control (FEC) encoding/decoding of transport channels.

–
Multiplexing of transport channels and demultiplexing of coded composite transport channels.

–
Rate matching (data multiplexed on dedicated and shared channels).
–
Mapping of coded composite transport channels on physical channels.

–
Modulation and demodulation of physical channels.

–
Spreading and despreading of physical channels.
–
Radio characteristics measurements including FER, SIR, DOA, timing advance, handover measurements, etc.

–
Frequency and time (chip, bit, time slot, subframe) synchronization.

–
Power weighting and combining of physical channels.

–
Power control.

–
RF processing.

–
UE location/positioning (smart antenna).

–
Beamforming for both uplink and downlink (Smart antenna).

–
Macrodiversity distribution/combining and handover execution (excluding E-UTRAN).

–
Uplink synchronization.

–
Random access process.

–
Subframe segmentation.

For E-UTRAN, the following functionality is included in addition:

–
frequency domain multiplexing with users;

–
single frequency combining from multiple cells.

Figure 44 gives the physical layer transmission chain for the user plane data, i.e. from the level of transport channels down to the level of physical channel. Figure 44 shows how several transport channels can be multiplexed onto one or more dedicated physical channels (DPCH).

The CRC provides for error detection of the transport blocks for the particular transport channel. The CRC can take the length zero (no CRC), 8, 12, 16 or 24 bits depending on the service requirements.

The transport block concatenation and code block segmentation functionality performs serial concatenation of those transport blocks that will be sent in one transmission time interval and any code block segmentation if necessary. 

The types of channel coding defined are convolutional coding, turbo coding and no coding. Real‑time services use only FEC encoding while non-real-time services uses a combination of FEC and ARQ. The ARQ functionality resides in the RLC sub-layer of Layer 2. The convolutional coding rates are 1/2 or 1/3 while the rate is 1/3 for turbo codes.

The possible interleaving depths are 10, 20, 40 or 80 ms, for the RACH also 5 ms may apply.

The radio frame equalization performs padding of bits. The rate matching adapts any remaining differences of the bit rate so the number of outgoing bits fit to the available bit rates of the physical channels. Repetition coding and/or puncturing is used for this purpose.

The TrCH multiplexing stage combines transport channels in a serial fashion. This is done every 10 ms. The output of this operation is also called coded composite transport channels.
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If several physical channels will be used to transmit the data, the split is made in the physical channel segmentation unit.

5.3.1.3.2.2
Transport channels

The interface to the MAC sub-layer is the transport channels, see Fig. 38. The transport channels define how and with which type of characteristics the data is transferred by the physical layer. They are categorized into DCH or common channels where many UEs are sharing the latter type. Introducing an information field containing the address then does the address resolution, if needed. The physical channel itself defines a DCH. Thus no specific address is needed for the UE. Table 4 summarizes the different types of available transport channels.

TABLE 4

The defined transport channels

	Transport channel
	Type and direction
	Used for

	DCH (dedicated channel)
	Dedicated; uplink and downlink
	User or control information to a UE (entire cell or part of cell (lobe-forming))

	BCH (broadcast channel)
	Common; downlink
	Broadcast system and cell specific information

	FACH (forward access channel)
	Common; downlink
	Control information when system knows UE location or short user packets to a UE

	PCH (paging channel)
	Common; downlink
	Control information to UEs when good sleep mode properties are needed, e.g. idle mode operation

	RACH (random access  channel)
	Common; uplink
	Control information or short user packets from an UE

	DSCH (downlink shared channel)
	Common; downlink
	Carries dedicated user data and control information using a shared channel

	HS-DSCH (high Speed Downlink shared channel)
	Common;
downlink
	A downlink channel serving several Ues carrying dedicated control or traffic data. HS‑DSCH offers the possibility for high‑speed downlink packet access through the support of  higher-order modulation, adaptive modulation and coding, fast channel‑dependent scheduling, and hybrid ARQ with soft combining

	USCH (uplink shared channel)
	Common; uplink
	Carries dedicated user data and control information using a shared channel

	E-DCH
	Common; uplink
	An uplink channel serving several UEs carrying dedicated control or traffic data. E-DCH offers the possibility for high‑speed uplink packet access through the support of higher-order modulation, adaptive modulation and coding, fast scheduling, and hybrid ARQ with soft combining


The RACH on the uplink is contention-based while the DCH is reservation-based.

On each transport channel, a number of Transport Blocks are delivered to/from the physical layer once every Transmission Time Interval (TTI). To each transport channel, there is an associated Transport Format or set of transport formats. The transport format describes the physical properties of the transport channel, such as the TTI, the number of transport blocks per TTI, the number of bits per transport blocks, the coding scheme and coding rate, and the modulation scheme.
For E-UTRAN, the following transport channels are defined.

Downlink transport channel types are:

(
Broadcast Channel (BCH) characterized by:

(
fixed, pre-defined transport format;

(
requirement to be broadcast in the entire coverage area of the cell.

(
Downlink Shared Channel (DL-SCH) characterized by:
(
support for HARQ;

(
support for dynamic link adaptation by varying the modulation, coding and transmit power;

(
possibility to be broadcast in the entire cell;

(
possibility to use beamforming;

(
support for both dynamic and semi-static resource allocation;

(
support for UE discontinuous reception (DRX) to enable UE power saving;

(
support for MBMS transmission (FFS).

(
Paging Channel (PCH) characterized by:
(
support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the network to the UE);

(
requirement to be broadcast in the entire coverage area of the cell;

(
mapped to physical resources which can be used dynamically also for traffic/other control channels.

(
Multicast Channel (MCH) characterized by:
(
requirement to be broadcast in the entire coverage area of the cell;

(
support for SFN combining of MBMS transmission on multiple cells;

(
support for semi-static resource allocation e.g. with a time-frame of a long cyclic prefix.

Uplink transport channel types are:

(
Uplink Shared Channel (UL-SCH) characterized by:

(
possibility to use beamforming (likely no impact on specifications);

(
support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;

(
support for HARQ;

(
support for both dynamic and semi-static resource allocation.

(
Random Access Channel(s) (RACH) characterized by:

(
limited control information;
(
collision risk.
5.3.1.3.2.3
Transport channels to physical channel mapping

The transport channels are mapped onto the physical channels and Fig. 45 shows the different physical channels and summarizes the mapping of transport channels onto physical channels. Each physical channel has its tailored slot content. The DCH is shown in § 5.3.1.3.2.4.
FIGURE 45

Transport channel, physical channel and their mapping
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Figures 46 and 47 depict the mapping between transport and physical channels for E-UTRAN:

FIGURE 46
Mapping between downlink transport channels and downlink physical channels
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FIGURE 47
Mapping between uplink transport channels and uplink physical channels
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5.3.1.3.2.4
Frame structure

Physical channels take four-layer structure of multi-frames, radio frames, sub-frames and time slots/codes. The radio frame has a duration of 10 ms and is subdivided into 2 sub-frames of 5 ms each, and each sub-frame is then subdivided into 7 traffic time slots of 675 s duration each and 
3 special time slots: DwPTS (downlink pilot timeslot), GP (guard period) and UpPTS (uplink pilot timeslot).

For E-UTRAN, following transport channels are defined.

Downlink transport channel types are:

(
Broadcast Channel (BCH) characterized by:

(
fixed, pre-defined transport format;

(
requirement to be broadcast in the entire coverage area of the cell.

(
Downlink Shared Channel (DL-SCH) characterized by:

(
support for HARQ;

(
support for dynamic link adaptation by varying the modulation, coding and transmit power;

(
possibility to be broadcast in the entire cell;

(
possibility to use beamforming;

(
support for both dynamic and semi-static resource allocation;

(
support for UE discontinuous reception (DRX) to enable UE power saving;

(
support for MBMS transmission (FFS).

(
Paging Channel (PCH) characterized by:

(
support for UE discontinuous reception (DRX) to enable UE power saving (DRX cycle is indicated by the network to the UE);

(
requirement to be broadcast in the entire coverage area of the cell;

(
mapped to physical resources which can be used dynamically also for traffic/other control channels.

(
Multicast Channel (MCH) characterized by:

(
requirement to be broadcast in the entire coverage area of the cell;

(
support for SFN combining of MBMS transmission on multiple cells;

(
support for semi-static resource allocation e.g. with a time-frame of a long cyclic prefix.

Uplink transport channel types are:

(
Uplink Shared Channel (UL-SCH) characterized by:

(
possibility to use beamforming (likely no impact on specifications);

(
support for dynamic link adaptation by varying the transmit power and potentially modulation and coding;

(
support for HARQ;

(
support for both dynamic and semi-static resource allocation.

(
Random Access Channel(s) (RACH) characterized by:

(
limited control information;

(
collision risk.

The burst structure is shown in Fig. 49. The burst type consists of two data symbol fields, a midamble of 144 chips and a guard period of 16 chips. The data fields of the burst type are 
704 chips long. The data bits in the burst are QPSK modulated and are spread by the spreading factor of 1 to 16 in the UL and with the spreading factors 1 or 16 in the DL. The guard period is 
16 chips long. 8-PSK and 16-QAM modulation may optionally be applied.

The corresponding number of symbols depends on the spreading factor as indicated in Table 5.
FIGURE 48 

Frame and burst structure
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FIGURE 49
Burst structure
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TABLE 5

Number of data symbols in one burst with different SF in the 1.28 Mchip/s TDD option

	Spreading factor, Q
	Number of symbols, N, 
per data field in the burst

	1
	352

	2
	176

	4
	88

	8
	44

	16
	22


E-UTRAN TDD uses a frame structure type 2. Frame structure type 2 is applicable to TDD. Each radio frame consists of two half-frames of length 
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 and three special fields, DwPTS, GP, and UpPTS. The lengths of DwPTS and UpPTS are configurable subject to the total length of DwPTS, GP and UpPTS being equal to 
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Subframes 0 and 5 and DwPTS are always reserved for downlink transmission. 

Both 5 ms and 10 ms switch-point periodicity is supported.

In case of 5 ms switch-point periodicity, UpPTS and subframes 2 and 7 are reserved for uplink transmission.

In case of 10 ms switch-point periodicity, DwPTS exist in both half-frames while GP and UpPTS only exist in the first half-frame and DwPTS in the second half-frame has a length equal to 
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FIGURE 50
Frame structure type 2
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5.3.1.3.2.5

Spreading, modulation and pulse shaping

Spreading is applied after modulation and before pulse shaping. It consists of two operations. The first is the channelization operation, which transforms every data symbol into a number of chips, thus increasing the bandwidth of the signal. The number of chips per data symbol is called the SF and is in the range of 1 to 16. The second operation is the scrambling operation, where a scrambling code is applied to the spread signal. It should be noted that the midamble part in TDD bursts is not spread.

The applied channelization codes are OVSF-codes that preserve the distinguishability of different users. The applied scrambling code is cell-specific.

In the uplink, the applied midamble is user specific and derived from a cell-specific basic midamble sequence. In the downlink, the applied midamble is either user specific, code specific (default) or common for the whole cell. 

After spreading, pulse-shaping is applied, i.e. the filters are root-raised cosine with roll-off   0.22 in the frequency domain.

In E-UTRAN, the uplink radio access scheme is based on single carrier FDMA, more specifically, DFTS-OFDM. The sub-carrier spacing is 15 kHz. The baseline antenna configuration is MU‑MIMO. Modulation scheme for the uplink is up to 16-QAM and optionally 64‑QAM. 

Downlink spreading for downlink physical channels other than the downlink DPCH is very similar. For the physical channel to which HS-DSCH and E-DCH are mapped, higher-order data modulation can be used in addition to QPSK.

The downlink radio access scheme of E-UTRAN is based on conventional OFDM using cyclic prefix. The OFDM sub-carrier spacing is 15 kHz. In addition, there is also a reduced sub-carrier spacing of 7.5 kHz only for MBMS-dedicated cell. Single-User MIMO and Multi-User MIMO with 2 and 4 transmit antennas are supported. Peak data rate of more than 100 Mbit/s can be achieved with 20 MHz bandwidth, MIMO and higher order modulation up to 64-QAM.

5.3.1.3.2.6
Transmission and reception

The frequency bands assumed for operation are unpaired frequency bands at 2 GHz. Also the system can work in other frequency bands available. Several Tx power classes for UE are being defined currently.

5.3.1.4
Layer 2

5.3.1.4.1
MAC layer

The MAC sub-layer is responsible for the handling of the data streams coming from the RLC and RRC sub-layers. It provides an unacknowledged transfer mode service to the upper layers. The interface to the RLC sub-layer is through logical channel service access points. It also re‑allocates radio resources on request by the RRC sub-layer as well as provides measurements to the upper layers. The logical channels are divided into control channels and traffic channels. Thus, the functionality handles issues like:

–
mapping of the different logical channels to the appropriate transport channels, selection of appropriate transport format for the transport channels based on the instantaneous source bit rate, and optimization of the HS-DSCH, DL-SCH (E-UTRA) and UL-SCH (E-UTRA)  transport channel; 

–
multiplexing/demultiplexing of the PDUs to/from transport blocks which are thereafter further treated by the physical layer;

–
dynamic switching between common and dedicated transport channels based on information from the RRC sub-layer;

–
priority issues for services to one UE according to information from higher layers and physical layer (e.g. available transmit power level) as well as priority handling between UEs by means of dynamic scheduling in order to increase spectrum efficiency;

–
monitoring of traffic volume that can be used by the RRC sub-layer;

–
hybrid ARQ with soft combining in case of the HS-DSCH, DL-SCH (E-UTRA) or 
UL-SCH (E-UTRA) transport channel;

–
egmentation in the case that improved L2 support for high data rates is used;

–
padding (E-UTRA).

Figure 51 shows the possibilities of mapping the logical channel DTCH onto transport channels. There are possibilities to map onto common transport channels as well as dedicated transport channels. The choice of mapping could be determined on e.g. amount of traffic a user creates.

FIGURE 51
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Figures 52 and 53 similarly show the possibilities of mapping the logical channels onto transport channels for E-UTRA. 

FIGURE 52

Possible transport channel mappings of the common control channel (CCCH), 
dedicated control channel (DCCH) and dedicated traffic channel (DTCH)
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FIGURE 53

Possible transport channel mappings of Paging Control Channel (PCCH), Broadcast Control 
Channel (BCCH), Common Control Channel (CCCH), Dedicated Control Channel (DCCH),
 Dedicated Traffic Channel (DTCH), Multicast Control Channel (MCCH), 
Multicast Traffic Channel (MTCH)
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5.3.1.4.2
RLC sub-layer

The RLC sub-layer provides three different types of data transfer modes:

–
Transparent data transfer – This service transmits higher layer PDUs without adding any protocol information, possibly including segmentation/reassemble functionality.

–
Unacknowledged data transfer – This service transmits higher layer PDUs without guaranteeing delivery to the peer entity. The unacknowledged data transfer mode has the following characteristics:

a)
Detection of erroneous data: The RLC sub-layer shall deliver only those SDUs to the receiving higher layer that are free of transmission errors by using the sequence-number check function.

b)
Unique delivery: The RLC sub-layer shall deliver each SDU only once to the receiving upper layer using duplication detection function.

c)
Immediate delivery: The receiving RLC sub-layer entity shall deliver a SDU to the higher layer receiving entity as soon as it arrives at the receiver.

–
Acknowledged data transfer – This service transmits higher layer PDUs and guarantees delivery to the peer entity. In case RLC is unable to deliver the data correctly, the user of RLC at the transmitting side is notified. For this service, both in-sequence and out-of-sequence delivery are supported. In many cases a higher layer protocol can restore the order of its PDUs. As long as the out-of-sequence properties of the lower layer are known and controlled (i.e. the higher layer protocol will not immediately request retransmission of a missing PDU) allowing out-of-sequence delivery can save memory space in the receiving RLC. The acknowledged data transfer mode has the following characteristics:

a)
Error-free delivery: Error-free delivery is ensured by means of retransmission. The receiving RLC entity delivers only error-free SDUs to the higher layer.

b)
Unique delivery: The RLC sub-layer shall deliver each SDU only once to the receiving upper layer using dupli​cation detection function.

c)
In-sequence delivery: RLC sub-layer shall provide support for in-order delivery of SDUs, i.e. RLC sub-layer should deliver SDUs to the receiving higher layer entity in the same order as the transmitting higher layer entity submits them to the RLC sub-layer.

d)
Out-of-sequence delivery: Alternatively to in-sequence delivery, it shall also be poss​ible to allow that the receiving RLC entity delivers SDUs to higher layer in different order than submitted to RLC sub-layer at the transmitting side.

It also provides for RLC connection establishment/release. As well as QoS setting and notification to higher layers in case of unrecoverable errors.

An example of the data flow for non-transparent (acknowledged/unacknowledged) data transfer is shown in Fig. 35.

5.3.1.4.3
PDCP sub-layer

PDCP provides transmission and reception of Network PDUs in acknowledged, unacknowledged and transparent RLC mode.

It is responsible for the mapping of Network PDUs from one network protocol to one RLC entity and it provides compression in the transmitting entity and decompression in the receiving entity of redundant Network PDU control information (header compression/ decompression).

For E-UTRAN, PDCP is also responsible for in-sequence delivery of upper layer PDUs at hand-over, duplicate detection of lower layer SDUs and retransmission of PDCP SDUs at handover.

5.3.1.4.4 
BMC sub-layer

The BMC provides a broadcast/multicast transmission service in the user plane on the radio interface for common user data in transparent or unacknowledged mode.

It can handle functionalities such as storage, scheduling and transmission of BMC messages.

5.3.1.5
Layer 3 (radio resource control sub-layer)

The radio resource control (RRC) sub-layer handles the control plane signalling of Layer 3 between the UEs and the radio access network. In addition to the relation with the upper layers (such as core network) the following main functions are performed:

–
Broadcast of information provided by the non-access stratum (core network) – The RRC layer performs system information broadcasting from the network to all UEs. The system information is normally repeated on a regular basis. This function supports broadcast of higher layer (above RRC) information. This information may be cell specific or not. As an example RRC may broadcast core network location service area information related to some specific cells.

–
Broadcast of information related to the access stratum – The RRC layer performs system information broadcasting from the network to all UEs. This function supports broadcast of typically cell-specific information.

–
Establishment, maintenance and release of an RRC connection between the UE and this radio interface – The establishment of an RRC connection is initiated by a request from higher layers at the UE side to establish the first signalling connection for the UE. The establishment of an RRC connection includes an optional cell re-selection, an admission control, and a Layer 2 signalling link establishment.

–
Establishment, reconfiguration and release of radio access bearers – The RRC layer will, on request from higher layers, perform the establishment, reconfiguration and release of radio access bearers in the user plane. A number of radio access bearers can be established to an UE at the same time. At establishment and reconfiguration, the RRC layer performs admission control and selects parameters describing the radio access bearer processing in Layer 2 and Layer 1, based on information from higher layers.

–
Assignment, reconfiguration and release of radio resources for the RRC connection – The RRC layer handles the assignment of radio resources (e.g. codes and, for TDD only, time slots) needed for the RRC connection including needs from both the control and user plane. The RRC layer may reconfigure radio resources during an established RRC connection. This function includes coordination of the radio resource allocation between multiple radio bearers related to the same RRC connection. RRC controls the radio resources in the uplink and downlink such that UE and the radio access network can communicate using unbalanced radio resources (asymmetric uplink and downlink). RRC signals to the UE to indicate resource allocations for purposes of handover to GSM or other radio systems.

–
RRC connection mobility functions – The RRC layer performs evaluation, decision and execution related to RRC connection mobility during an established RRC connection, such as handover, preparation of handover to GSM or other systems, cell re-selection and cell/ paging area update procedures, based on e.g. measurements done by the UE.

–
Paging/notification – The RRC layer can broadcast paging information from the network to selected UEs. The RRC layer can also initiate paging during an established RRC connection.

–
Control of requested QoS – This function ensures that the QoS requested for the radio access bearers can be met. This includes the allocation of a sufficient number of radio resources.

–
UE measurement reporting and control of the reporting – The measurements performed by the UE are controlled by the RRC layer, in terms of what to measure, when to measure and how to report, including both this radio interface and other systems. The RRC layer also performs the reporting of the measurements from the UE to the network.

–
Outer loop power control – The RRC layer controls setting of the target of the closed-loop power control.

–
Control of ciphering – The RRC layer provides procedures for setting of ciphering (on/off) between the UE and the radio access network.

–
Initial cell selection and re-selection in idle mode – Selection of the most suitable cell based on idle mode measurements and cell selection criteria.

–
Arbitration of the radio resource allocation between the cells – This function shall ensure optimal performance of the overall radio access network capacity.

–
Slow DCA – Allocation of preferred radio resources based on long-term decision criteria.

–
Timing advance control – The RRC controls the operation of timing advance.

5.3.1.6
Summary of major technical parameters

	Parameter
	Value
	Reference to § 5.3.2

	Multiple access technique and duplexing scheme
	Multiple access: TDMA/CDMA
(E-UTRAN) OFDM in DL. SC-FDMA in UL Duplexing: TDD
	5.3.2.1.1
5.3.2.3.1

	Chip rate (Mchip/s)
	3.84 Mchip/sTDD option: 3.84
7.68 Mchip/s TDD option: 7.68
1.28 Mchip/sTDD option: 1.28
	5.3.2.1.4

	Frame length and structure
	3.84 Mchip/sTDD option:
Frame length: 10 ms
15 slots per frame, each 666.666 s

7.68 Mchip/s TDD option:

Frame length: 10 ms
15 slots per frame, each 666.666 s

1.28 Mchip/s TDD option:
Frame length: 10 ms
Sub-frame length: 5 ms

7 main slots per sub-frame, each 675 s

(E-UTRAN) Sub-frame length; 1 ms

(E-UTRAN) Slot length 0.5  ms

TTI:
10 ms, 20 ms, 40 ms, 80 ms, 
5 ms (HS-DSCH, E-DCH and PRACH, 1.28 Mchip/s option only)

(E-UTRAN) 1  ms
	5.3.2.1.2
5.3.2.3.1

	Occupied bandwidth (MHz)
	3.84 Mchip/sTDD option:
Less than 5
7.68 Mchip/s TDD option:

Less than 10

1.28 Mchip/sTDD option:
Less than 1.6

(E-UTRAN) 1.4  MHz, 3 MHz,  10 MHz, 15 MHz and 20 MHz
	5.3.2.5.1
5.3.2.5.3
5.3.2.3.1

	Adjacent channel leakage power ratio (ACLR) (transmitter side)
	3.84 Mchip/sTDD option:
UE (UE power class:  21 dBm, 24 dBm)

ACLR (5 MHz)

 33 dB

ACLR (10 MHz)

 43 dB
BS:
ACLR (5 MHz)

 45 dB

ACLR (10 MHz)

 55 dB
7.68 Mchip/s TDD option:

UE (UE power class:  21 dBm, 24 dBm)

ACLR (10 MHz)

 33 dB

ACLR (20 MHz)

 43 dB
BS:
ACLR (10 MHz)

 45 dB

ACLR (20 MHz)

 55 dB

1.28 Mchip/sTDD option:
UE (UE power class:  21 dBm, 24 dBm)

ACLR (1.6 MHz)
 33 dB

ACLR (3.2 MHz)
 43 dB
BS:
ACLR (1.6 MHz)
 40 dB

ACLR (3.2 MHz)
 45 dB
	5.3.2.5.1


5.3.2.5.3

	Adjacent channel selectivity (ACS) (receiver side)
	3.84 Mchip/s TDD option:
UE:
 (UE power class:  21 dBm, 24 dBm)

ACS
(5 MHz)  33 dB
BS:
ACS
(5 MHz)  45 dB

7.68 Mchip/s TDD option:

UE:
 (UE power class: 21 dBm, 24 dBm)

ACS
(10 MHz)  33 dB
BS:

ACS
(10 MHz)  45 dB

1.28 Mchip/sTDD option:
UE:
 (UE power class: 217 dBm, 24 dBm)

ACS
(1.6 MHz)  33 dB
BS:

ACS
(1.6 MHz)  45 dB
	5.3.2.5.1
5.3.2.5.3

	Random access mechanism
	3.84 Mchip/s and 7.68 Mchip/s TDD options:
RACH burst on dedicated uplink slot(s) 

1.28 Mchip/sTDD option:
Two step random-access with fast physical layer signaling
	5.3.2.1.2, 5.3.2.1.5

	Channel estimation
	Midambles are used for channel estimation
	5.3.2.1.2

	Inter-base station asynchronous/ synchronous operation
	Synchronous operation
	5.3.2.1.5
5.3.2.5.3


5.3.2
Detailed specification of the radio interface

The standards contained in this section are derived from the global core specifications for IMT 2000 contained at http://ties.itu.int/u/itu-r/ede/rsg8/rwp8f/wp8f-tech/GCSrev7/5-3/. The following notes apply to the sections below, where indicated: (1) The relevant SDOs should make their reference material available from their Web site. (2) This information was supplied by the recognized external organizations and relates to their own deliverables of the transposed global core specification.

Note by the Secretariat: In accordance with the established procedure for updating this Recommendation, the SDO’s information regarding the development of standards transposed from the global core specifications will be submitted to ITU by 3 August 2009 and included in the sections below when the final text is sent out for approval.

5.3.2.1

25.200 series

5.3.2.1.1
TS 25.201

Physical layer – General description

This specification gives a general description of the physical layer of the UTRA radio interface.
5.3.2.1.2
TS 25.202 

7.68Mcps Time Division Duplex (TDD) option ; Overall description: Stage 2
The present document is the overall technical specification for the support of the 7.68Mcps TDD option in UTRA.
5.3.2.1.3
TS 25.221

Physical channels and mapping of transport channels onto physical channels (TDD)

This specification describes the characteristics of the Layer 1 transport channels and physical channel in the TDD mode of UTRA. The main objectives of the document are to be a part of the full description of the UTRA Layer 1, and to serve as a basis for the drafting of the actual technical specification (TS).

5.3.2.1.4
TS 25.222

Multiplexing and channel coding (TDD)

This specification describes multiplexing, channel coding and interleaving for UTRA physical layer TDD mode.

5.3.2.1.5
TS 25.223

Spreading and modulation (TDD)

This specification describes the characteristics of the spreading and modulation in the TDD mode. The main objectives of the document are to be a part of the full description of the Layer 1, and to serve as a basis for the drafting of the actual technical specification (TS).

5.3.2.1.6
TS 25.224

Physical layer procedures (TDD)

This specification describes the physical layer procedures in the TDD mode of UTRA.

5.3.2.1.7
TS 25.225

Physical layer – Measurements (TDD)

This specification describes the description of the measurements done at the UE and network in order to support operation in idle mode and connected mode for TDD mode.

5.3.2.2

25.300 series

5.3.2.2.1
TS 25.301

Radio interface protocol architecture

This specification describes an overview and overall description of the UE-UTRAN radio interface protocol architecture. Details of the radio protocols will be specified in companion documents.

5.3.2.2.2
TS 25.302

Services provided by the physical layer

This specification describes a technical specification of the services provided by the physical layer of UTRA to upper layers.

5.3.2.2.3
TS 25.303

Interlayer procedures in connected mode

This specification describes informative interlayer procedures to perform the required tasks. This specification attempts to provide a comprehensive overview of the different states and transitions within the connected mode of universal mobile telecommunications system (UMTS) terminal.

5.3.2.2.4
TS 25.304

UE procedures in idle mode and procedures for cell reselection in connected mode

This specification describes the overall idle mode process for the UE and the functional division between the non-access stratum and access stratum in the UE. The UE is in idle mode when the connection of the UE is closed on all layers, e.g. there is neither an MM connection nor an RRC connection. This specification presents also examples of inter-layer procedures related to the idle mode processes and describes idle mode functionality of a dual mode UMTS/GSM UE.

5.3.2.2.5
TS 25.305

Stage 2 Functional Specification of UE positioning in UTRAN (LCS)

This document specifies the Stage 2 of the UE Positioning function of UTRAN, which provides the mechanisms to support the calculation of the geographical position of a UE.

5.3.2.2.6
TS 25.306

UE Radio Access capabilities definition

This document identifies the parameters of the access stratum part of the UE radio access capabilities. Furthermore, some reference configurations of these values are defined. The intention is that these configurations will be used for test specifications.

5.3.2.2.7
TS 25.307

Requirements on UE supporting a release-independent frequency band

This document specifies requirements on UEs supporting a frequency band that is independent of release.

5.3.2.2.8
TS 25.308

UTRA High Speed Downlink Packet Access – Overall Description (Stage 2)

This document is a technical specification of the overall support of High Speed Downlink Packet Access in UTRA.

5.3.2.2.9
TS 25.319

UTRA Enhanced Uplink; Overall Description; Stage 2

This document is a technical specification of the overall support of FDD and TDD Enhanced Uplink in UTRA.

5.3.2.2.10
TS 25.321

Medium access control (MAC) protocol specification

This specification describes the MAC protocol.

5.3.2.2.11
TS 25.322

Radio link control (RLC) protocol specification

This specification describes the RLC protocol.

5.3.2.2.12
TS 25.323

Packet Data Convergence Protocol (PDCP) protocol

This document provides the description of the Packet Data Convergence Protocol (PDCP). PDCP provides its services to the NAS at the UE or the relay at the Radio Network Controller (RNC). PDCP uses the services provided by the Radio Link Control (RLC) sublayer.

5.3.2.2.13
TS 25.324

Broadcast/Multicast Control (BMC) Services

This document provides the description of the Broadcast/Multicast Control Protocol (BMC). This protocol adapts broadcast and multicast services on the radio interface.

5.3.2.2.14
TS 25.331

Radio resource control (RRC) protocol specification

This specification describes the RRC protocol for the radio system. The scope of this specification contains also the information to be transported in a transparent container between source RNC and target RNC in connection to SRNC relocation.

5.3.2.2.15
TS 25.346

Introduction of the Multimedia Broadcast Multicast Service (MBMS) in the Radio Access Network

This document is a technical specification of the overall support of Multimedia Broadcast and Multicast Services in UTRA.
5.3.2.3

25.400 series

5.3.2.3.1
TS 25.401

UTRAN overall description

This specification describes the overall architecture of the UTRAN, including internal interfaces and assumptions on the radio and Iu interfaces.

5.3.2.3.2
TS 25.402

Synchronization in UTRAN Stage 2

This document constitutes the Stage 2 specification of different synchronization mechanisms in UTRAN and on Uu.

5.3.2.3.3
TS 25.410

UTRAN Iu interface: general aspects and principles

This specification describes an introduction to the 25.41x series of technical specifications that define the Iu interface for the interconnection of RNC component of the UTRAN to the CN.

5.3.2.3.4
TS 25.411

UTRAN Iu interface Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iu interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this specification.

5.3.2.3.5
TS 25.412

UTRAN Iu interface signalling transport

This specification describes the standards for Signalling Transport to be used across Iu Interface.

5.3.2.3.6
TS 25.413

UTRAN Iu interface RANAP signalling

This specification describes the signalling between the CN and the UTRAN over the Iu interface.

5.3.2.3.7
TS 25.414

UTRAN Iu interface data transport and transport signalling

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the Iu interface.

5.3.2.3.8
TS 25.415

UTRAN Iu interface user plane protocols

This specification describes the protocols being used to transport and control over the Iu interface, the Iu user data streams.

5.3.2.3.9
TS 25.419

UTRAN Iu-bc interface: Cell broadcast protocols between CBC and RNC

This document specifies the Service Area Broadcast Protocol (SABP) between the Cell Broadcast Centre (CBC) and the Radio Network Controller (RNC).

5.3.2.3.10
TS 25.420

UTRAN Iur interface: general aspects and principles

This specification describes an introduction to the TSG RAN TS 25.42x series of technical specifications that define the Iur interface. It is a logical interface for the interconnection of two RNC components of the UTRAN.

5.3.2.3.11
TS 25.421

UTRAN Iur interface Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iur interface. The specification of transmission delay requirements and O&M requirements are not in the scope of this specification.

5.3.2.3.12
TS 25.422

UTRAN Iur interface signalling transport

This specification describes the standards for Signalling Transport to be used across Iur Interface.

5.3.2.3.13
TS 25.423

UTRAN Iur interface RNSAP signalling

This specification describes the radio network layer signalling procedures between RNCs in UTRAN.

5.3.2.3.14
TS 25.424

UTRAN Iur interface data transport and transport signalling for common transport channel data streams

This specification describes the UTRAN RNS-RNS (Iur) interface data transport and transport signalling for common transport channel data streams.

5.3.2.3.15
TS 25.425

UTRAN Iur interface user plane protocols for common transport channel data streams

This specification describes the UTRAN RNS-RNS (Iur) interface user plane protocols for common transport channel data streams.

5.3.2.3.16
TS 25.426

UTRAN Iur and Iub interface data transport and transport signalling for DCH data streams

This specification describes the transport bearers for the DCH data streams on UTRAN Iur and Iub interfaces. The corresponding transport network control plane is also specified. The physical layer for the transport bearers is outside the scope of this TS.

5.3.2.3.17
TS 25.427

UTRAN Iur and Iub interface user plane protocols for DCH data streams

This specification describes the UTRAN Iur and Iub interfaces user plane protocols for dedicated transport channel data streams.

5.3.2.3.18
TS 25.430

UTRAN Iub interface: general aspects and principles

This specification describes the TSG RAN TS 25.43x series of UMTS technical specifications that define the Iub interface. The Iub interface is a logical interface for the interconnection of Node B and RNC components of the UTRAN.

5.3.2.3.19
TS 25.431

UTRAN Iub interface: Layer 1

This specification describes the standards allowed to implement Layer 1 on the Iub interface. The specification of transmission delay requirements and O&M requirements is not in the scope of this specification.

5.3.2.3.20
TS 25.432

UTRAN Iub interface: signalling transport

This specification describes the signalling transport related to the Node B application part (NBAP) signalling to be used across the Iub interface. The Iub interface is a logical interface for the interconnection of Node B and RNC components of the UTRAN. The RNC signalling between these nodes is based on NBAP.

5.3.2.3.21
TS 25.433

UTRAN Iub interface: NBAP signalling

This specification describes the standards for NBAP specification to be used over Iub interface.

5.3.2.3.22
TS 25.434

UTRAN Iub interface data transport and transport signalling for common transport channel data streams

This specification describes the UTRAN RNC-Node B (Iub) interface data transport and transport signalling for CCH data streams.

5.3.2.3.23
TS 25.435

UTRAN Iub interface user plane protocols for common transport channel data streams

This specification describes the UTRAN RNC-Node B (Iub) interface user plane protocols for common transport channel data streams.

5.3.2.3.24
TS 25.442

UTRAN implementation specific O&M transport

This specification describes the transport of implementation specific O&M signalling between Node B and the management platform in case that the transport is routed via the RNC.

5.3.2.3.25
TS 25.450

UTRAN Iupc interface general aspects and principles

The present document is an introduction to the TSG RAN TS 25.45z series of UMTS Technical Specifications that define the Iupc Interface. The Iupc interface is a logical interface for the interconnection of Standalone SMLC (SAS) and Radio Network Controller (RNC) components of the Universal Terrestrial Radio Access Network (UTRAN) for the UMTS system.

5.3.2.3.26
TS 25.451

UTRAN Iupc Interface Layer 1

The present document specifies the standards allowed to implement Layer 1 on the Iupc interface.

5.3.2.3.27
TS 25.452

UTRAN Iupc Interface: Signalling Transport

The present document specifies the signalling transport related to PCAP signalling to be used across the Iupc interface.

5.3.2.3.28
TS 25.453

UTRAN Iupc interface PCAP signalling

The present document specifies the Positioning Calculation Application Part (PCAP) between the Radio Network Controller (RNC) and the Stand-alone SMLC (SAS).

5.3.2.3.29
TS 25.460

UTRAN Iuant Interface: General Aspects and Principles

This document is an introduction to the TSG RAN TS 25.46x series of UMTS Technical Specifications that define the Iuant Interface. The logical Iuant interface is a Node B internal interface between the implementation specific O&M function and the Remote Electrical Tilting (RET) Antenna Control unit function of the Node B.

5.3.2.3.30
TS 25.461

UTRAN Iuant Interface: Layer 1

This document specifies the standards allowed to implement Layer 1 on the Iuant interface. The specification of transmission delay requirements and O&M requirements are not in the scope of the present document.

5.3.2.3.31
TS 25.462

UTRAN Iuant Interface: Signalling Transport

This document specifies the signalling transport related to RETAP signalling to be used across the Iuant interface.

5.3.2.3.32
TS 25.463

UTRAN Iuant Interface: Remote Electrical Tilting (RET) Antennas Application Part (RETAP) Signaling

This document specifies the Remote Electrical Tilting Application Part (RETAP) between the implementation specific O&M function and the RET Antenna Control unit function of the Node B. It defines the Iuant interface and its associated signalling procedures.
5.3.2.3.33
TS 25.467

UTRAN Architecture for 3G HNB
The present document specifies the UTRAN architecture for 3G Home NodeB (3G HNB)
5.3.2.3.34
TS 25.468
UTRAN Iuh Interface RUA signalling
The present document specifies the RANAP User Adaption (RUA) between the Home Node B (HNB) and the Home Node B Gateway (HNB-GW).
5.3.2.3.35
TS 25.469

UTRAN Iuh Interface HNBAP signalling
The present document specifies the Home Node B Application Part (HNBAP) between the Home Node B (HNB) and the Home Node B Gateway (HNB-GW).
5.3.2.4

25.100 series

5.3.2.4.1
TS 25.102

UE radio transmission and reception (TDD)

This document establishes the minimum RF characteristics of the UTRA User Equipment (UE) operating in the TDD mode. The values in the TS make no allowance for measurement uncertainty in conformance testing. Test limits to be used for conformance testing are specified separately in the UE conformance test specifications TS 34.122.

5.3.2.4.2
TS 25.123

Requirements for support of radio resource management (TDD)

This specification describes the requirements for support of radio resource management for TDD including requirements on measurements in UTRAN and the UE as well as on node dynamic behaviour and interaction, in terms of delay and response characteristics.

5.3.2.4.3
TS 25.105

BTS radio transmission and reception (TDD)

This specification describes the minimum RF characteristics of the TDD mode of UTRA. The values in the TS make no allowance for measurements uncertainties in conformance testing. Test limit to be used for conformance testing are specified separately in the base station conformance test Specification TS 25.142.

5.3.2.4.4
TS 25.142

Base station conformance testing (TDD)

This specification describes the radio frequency (RF) test methods and conformance requirements for UTRA base transceiver stations (BTS) operating in the TDD mode. These have been derived from, and are consistent with, the core UTRA specifications specified in the requirements reference sub-clause of each test. The maximum acceptable measurement uncertainty is specified in the TS for each test, where appropriate.

5.3.2.4.5
TS 25.113

Base station EMC (see Note 1)

This specification describes the assessment of base stations and associated ancillary equipment in respect of EMC. NOTE 1 – This specification does not include the antenna port immunity and emissions.
5.3.2.4.6
TS 25.144

User Equipment (UE) and Mobile Station (MS) over the air performance requirements

The present document establishes Over the Air antenna minimum requirements for User Equipment (UE) and Mobile Station (MS).
5.3.2.5

34.100 series

5.3.2.5.1
TS 34.108

Common Test Environments for User Equipment (UE) Conformance Testing

This document contains definitions of reference conditions and test signals, default parameters, reference Radio Bearer configurations, common requirements for test equipment and generic set-up procedures for use in UE conformance tests.

5.3.2.5.2
TS 34.109

Logical Test Interface (TDD and FDD)

This document specifies for User Equipment (UE), in UMTS system, for FDD and TDD modes, those UE functions that are required for conformance testing purposes.

5.3.2.5.3
TS 34.122

Terminal Conformance Specification, Radio Transmission and Reception (TDD)

This document specifies the Radio Frequency (RF) test methods and conformance requirements for UTRA User Equipment (UE) operating in the TDD mode. These have been derived from, and are consistent with, the core UTRA specifications. The maximum acceptable measurement uncertainty is specified in the TS for each test, where appropriate.

5.3.2.5.4
TS 34.123-1

UE Conformance Specification, Part 1- Conformance specification

This document specifies the protocol conformance testing for the 3rd Generation User Equipment (UE). This is the first part of a multi-part test specification.

5.3.2.5.5
TS 34.123-2

UE Conformance Specification, Part 2- ICS

This document provides the Implementation Conformance Statement (ICS) proforma for 3rd Generation User Equipment (UE), in compliance with the relevant requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-7 and ETS 300 406. This document also specifies a recommended applicability statement for the test cases included in TS 34.123-1. These applicability statements are based on the features implemented in the UE.

5.3.2.5.6
TS 34.124

Electromagnetic compatibility (EMC) requirements for Mobile terminals and ancillary equipment

This document establishes the essential EMC requirements for “3rd generation” digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP user equipment (UE).

5.3.2.6

36.200 series

5.3.2.6.1

TS 36.201

Evolved Universal Terrestrial Radio Access (E-UTRA); Long Term Evolution (LTE) physical layer; General description.

This specification describes an overview of the physical layer of the EUTRA radio interface.

5.3.2.6.2

TS 36.211

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation.

This specification describes the physical channels for evolved UTRA.

5.3.2.6.3

TS 36.212

Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and channel coding.

This specification describes the coding, multiplexing and mapping to physical channels for E‑UTRA.

5.3.2.6.4

TS 36.213

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures.

This specification describes the characteristics of the physicals layer procedures of E-UTRA.

5.3.2.6.5

TS 36.214

Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer; Measurements 

This specification describes the measurements done at the UE and network in order to support operation in idle mode and connected mode.

5.3.2.7

36.300 series

5.3.2.7.1

TS 36.300

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description (Stage 2)

This specification describes an overview and overall description of the E-UTRA radio interface and E-UTRAN architecture and radio interface protocol architecture. 

5.3.2.7.2

TS 36.302

Evolved Universal Terrestrial Radio Access (E-UTRA); Services provided by the physical layer

This specification describes the services provided by the physical layer of E-UTRA to upper layers.

5.3.2.7.3

TS 36.304

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode

This specification describes the Access Stratum (AS) part of the Idle Mode procedures applicable to a UE and the model for the functional division between the NAS and AS in a UE.

5.3.2.7.4

TS 36.306

Evolved Universal Terrestrial Radio Access (E-UTRA); UE Radio Access Capabilities  

This specification defines the E-UTRA UE Radio Access Capability Parameters.
5.3.2.7.5

TS 36.314

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Layer 2 - Measurements

The present document contains the description and definition of the measurements performed by 
E-UTRAN that are transferred over the standardised interfaces in order to support E-UTRA radio link operations, radio resource management (RRM), network operations and maintenance (OAM), and self-organising networks (SON).
5.3.2.7.6

TS 36.321

Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Acces Control (MAC) protocol specification

This specification describes the E-UTRA MAC protocol.

5.3.2.7.7

TS 36.322

Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Link Control (RLC) protocol specification

This specification describes the E-UTRA Radio Link Control (RLC) protocol.

5.3.2.7.8

TS 36.323

Evolved Universal Terrestrial Radio Access (E-UTRA); Packet Data Convergence Protocol (PDCP) specification

This specification describes the Packet Data Convergence Protocol (PDCP).

5.3.2.7.9

TS 36.331

Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC) protocol specification

This specification describes the Radio Resource Control protocol for the UE-eUTRAN radio interface.

5.3.2.8

36.400 series

5.3.2.8.1

TS 36.401

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Architecture description

This specification describes the overall architecture of the EUTRAN, including internal interfaces and assumptions on the radio, S1 and X2 interfaces.

5.3.2.8.2

TS 36.410

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 general aspects and principles

This specification provides an introduction to the 3GPP TS 36.41x series of technical specifications that define the S1 interface.

5.3.2.8.3

TS 36.411

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 layer 1

This specification describes the standards allowed to implement Layer 1 on the S1 interface.

5.3.2.8.4

TS 36.412

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 signalling transport

This specification describes the Signalling Transport to be used across S1 interface.

5.3.2.8.5

TS 36.413

Evolved Universal Terrestrial Access (E-UTRA) ; S1 Application Protocol (S1 AP)

This specification describes the E-UTRAN radio network layer signalling protocol for the S1 interface.

5.3.2.8.6

TS 36.414

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 data transport

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the S1 interface.

5.3.2.8.7

TS 36.420

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 general aspects and principles

This specification provides an introduction to the TSG RAN TS 36.42x series of UMTS Technical Specifications that define the X2 interface.

5.3.2.8.8

TS 36.421

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 layer 1

This specification describes the standards allowed to implement Layer 1 on the X2 interface.

5.3.2.8.9

TS 36.422

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 signalling transport

This specification describes the Signalling Transport to be used across X2 interface.

5.3.2.8.10

TS 36.423

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)

This specification describes the E-UTRAN radio network layer signalling protocol for the X2 interface.

5.3.2.8.11

TS 36.424

Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 data transport

This specification describes the standards for user data transport protocols and related signalling protocols to establish user plane transport bearers over the X2 interface.

5.3.2.9

36.100 series

5.3.2.9.1

TS 36.101

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio transmission and reception

This specification describes the User Equipment (UE) minimum RF characteristics of E-UTRA for both FDD and TDD modes.

5.3.2.9.2

TS 36.104

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) radio transmission and reception

This specification describes the Base Station minimum RF characteristics of E-UTRA in paired and unpaired bands. 
5.3.2.9.3

TS 36.113

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) and repeater ElectroMagnetic Compatibility (EMC)

The present document covers the assessment of E-UTRA base stations, repeaters and associated ancillary equipment in respect of Electromagnetic Compatibility (EMC).

5.3.2.9.4

TS 36.124

Evolved Universal Terrestrial Radio Access (E-UTRA); Electromagnetic compatibility (EMC) requirements for mobile terminals and ancillary equipment

The present document establishes the essential EMC requirements for “3rd Generation” digital cellular mobile terminal equipment and ancillary accessories in combination with a 3GPP E-UTRA user equipment (UE).
5.3.2.9.5

TS 36.133

Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management

This specification specifies requirements for support of Radio Resource Management for the FDD and TDD modes of Evolved UTRA. These requirements include requirements on measurements in UTRAN and the UE as well as requirements on node dynamical behaviour and interaction, in terms of delay and response characteristics.
5.3.2.9.6 

TS 36.141

Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS) conformance testing

The present document specifies the Radio Frequency (RF) test methods and conformance requirements for E-UTRA Base Stations (BS)

5.3.2.10

36.500 series

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Common test environments for User Equipment (UE) conformance testing

The present document contains definitions of reference conditions and test signals, default parameters, reference radio bearer configurations used in radio bearer interoperability testing, common radio bearer configurations for other test purposes, common requirements for test equipment and generic set-up procedures for use in conformance tests for the 3rd Generation EPS (E-UTRA/EPC) compliant User Equipment (UE).

5.3.2.10.2

TS 36.509

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); Special conformance testing function for User Equipment (UE)

The present document defines for 3rd Generation EPS (E-UTRA/EPC) compliant User Equipment (UE) those special functions and their activation methods that are required in User Equipment (UE) for conformance testing purposes.

5.3.2.10.3

TS 36.521-1

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

The present document specifies the measurement procedures for the conformance test of the 
3rd Generation EPS (E-UTRA/EPC) compliant user equipment (UE) that contain transmitting characteristics, receiving characteristics and performance requirements

5.3.2.10.4

TS 36.521-2

Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Implementation Conformance Statement (ICS)

The present document provides the Implementation Conformance Statement (ICS) proforma and recommended Test Case (TC) applicability for 3rd Generation EPS (E-UTRA/EPC) compliant User Equipment (UE), in compliance with the relevant requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-1 and ISO/IEC 9646-7.

5.3.2.10.5

TS 36.523-1

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 1: Protocol conformance specification

The present document specifies the protocol conformance testing for the 3rd Generation EPS 
(E-UTRA/EPC) compliant User Equipment (UE).

5.3.2.10.6

TS 36.523-2

Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification; Part 2: ICS

The present document provides the Implementation Conformance Statement (ICS) proforma and recommended Test Case (TC) applicability for 3rd Generation User Equipment (UE), in compliance with the relevant EPS (E-UTRA/EPC) requirements, and in accordance with the relevant guidance given in ISO/IEC 9646-1 and ISO/IEC 9646-7.

5.3.2.11
Core network aspects

5.3.2.11.1
TS 23.108

Mobile radio interface Layer 3 specification core network protocols – Stage 2

This specification describes the procedures used at the radio interface for Call Control (CC), Mobility Management (MM) and Session Management (SM). It contains examples of the structured procedures.

5.3.2.11.2
TS 23.110

UMTS access stratum services and functions

This specification describes the detailed specifications of the protocols which rule the information flows, both control and user data, between the access stratum and the parts of UMTS outside the access stratum, and of the detailed specifications of the UTRAN. These detailed specifications are to be found in other technical specifications.

5.3.2.11.3
TS 23.122

Functions related to Mobile Stations (MS) in idle mode and group receive mode

This specification provides an overview of the tasks undertaken by a Mobile Station (MS) when in idle mode (that is, switched on but not having a dedicated channel allocated, e.g. not making or receiving a call; or when in group receive mode, that is, receiving a group call or broadcast call but not having a dedicated connection). It also describes the corresponding network functions.

5.3.2.11.4
TS 24.007

Mobile radio interface signalling Layer 3 – general aspects

This specification describes the principal architecture of Layer 3 and its sub-layers on the GSM Um interface, i.e. the interface between mobile station (MS) and network; for the CM sub-layer, the description is restricted to paradigmatic examples, CC, supplementary services, and short message services for non-general packet radio service (GPRS) services. It also defines the basic message format and error handling applied by the Layer 3 protocols.

5.3.2.11.5
TS 24.008

Mobile radio interface Layer 3 specification; core network protocols – Stage 3

This specification describes the procedures used at the radio interface for Call Control, Mobility Management and Session Management. The procedures currently described are for the CC of circuit-switched connections, SM for GPRS services, MM and radio resource management for circuit-switched and GPRS services. MBMS is also added.

5.3.2.11.6
TS 24.011

Point-to-point short message service (SMS) support on mobile radio interface

This specification describes the procedures used across the mobile radio interface by the signalling Layer 3 function short message control (SMC) and short message relay (SM-RL) function for both circuit-switched GSM and GPRS.

5.3.2.11.7
TS 24.341

Support of SMS over IP networks; Stage 3

This specification provides the protocol details for SMS over IP functionality within the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP). The architecture for the SMS over IP functionality is specified in 3GPP TS 23.204.

5.3.2.11.8
TS 23.060

General packet radio service (GPRS) service description – Stage 2

This specification describes a general overview over the GPRS architecture as well as a more detailed overview of the MS – CN protocol architecture. Details of the protocols will be specified in companion documents.

5.3.2.11.9
TS 24.022

Radio link protocol (RLP) for circuit switched bearer and teleservices

This specification describes the RLP for data transmission over the UMTS public land mobile network (PLMN). RLP covers the Layer 2 functionality of the ISO OSI reference model (IS 7498). It is based on ideas contained in IS 3309, IS 4335 and IS 7809 (HDLC of ISO) as well as ITU-T Recommendations X.25, Q.921 and Q.922 (LAP-B and LAP-D, respectively). RLP has been tailored to the special needs of digital radio transmission. RLP provides to its users the OSI data link service (IS 8886).

5.3.2.11.10
TS 24.010

Mobile radio interface Layer 3 – supplementary services specification – general aspects

This specification describes the general aspects of the specification of supplementary services at the Layer 3 radio interface. Details are specified in other TS.

5.3.2.11.11
TS 24.080

Mobile radio interface Layer 3 – supplementary services specification – formats and coding

This specification describes the coding of information necessary for support of supplementary service operation on the mobile radio interface L3. Details are specified in other TS.

5.3.2.11.12
TS TS 24.173

IMS Multimedia telephony service and supplementary services; Stage 3

This specification provides the protocol details for multimedia telephony communication service and associated supplementary services in the IP Multimedia (IM) Core Network (CN) subsystem based on the requirements from 3GPP TS 22.173. Multimedia telephony and supplementary services allow users to establish communications between them and enrich that by enabling supplementary services.

5.3.2.11.13
TS 24.237

IP Multimedia Subsystem (IMS) Service Continuity; Stage 3

This specification provides the capability of continuing ongoing communication sessions with multiple media across different access networks or across different user equipments (UEs) under the control of the same subscriber. 

The present document provides the protocol details for enabling IMS SC based on the Session Initiation protocol (SIP) and the Session Description Protocol (SDP) and the protocols of the 3GPP Circuit-Switched (CS) domain (e.g. CAP, MAP, ISUP, BICC and the NAS call control protocol for the CS access). 




5.3.2.11.14
TS TS 24.279

Combining Circuit Switched (CS) and IP Multimedia Subsystem (IMS) services; Stage 3

This specification provides the technical realization for the combination of Circuit Switched calls and IM sessions when using them simultaneously between the same two users. It also describes the use of CS and IM services in combination, using the existing procedures that have been defined for CS and IMS. It includes the necessary function as adding an IM session to an ongoing CS call, adding a CS call to an ongoing IM session, supplementary services as they relate to CSICS and supporting capability exchange.

5.3.2.11.15
TS 24.229

IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3

This specification defines a call control protocol for use in the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP), and the associated Session Description Protocol (SDP).

5.3.2.11.16
TS 24.141

Presence service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for the presence service within the IP Multimedia (IM) Core Network (CN) subsystem based on the Session Initiation Protocol (SIP) and SIP Events as defined in 3GPP TS 24.229.

5.3.2.11.17
TS 24.147

Conferencing using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for conferencing within the IP Multimedia Core Network subsystem (IMS) based on the Session Initiation Protocol (SIP), SIP Events, the Session Description Protocol (SDP) and the Binary Floor Control Protocol (BFCP).

5.3.2.11.18
TS 24.247

Messaging service using the IP Multimedia (IM) Core Network (CN) subsystem; Stage 3

This specification provides the protocol details for the messaging service within the IP Multimedia CN Subsystem (IMS) based on the Session Initiation Protocol (SIP), the Session Description Protocol (SDP) and, the Message Session Relay Protocol (MSRP).

5.3.2.11.19
TS 29.228

IP Multimedia (IM) Subsystem Cx and Dx interfaces; Signalling flows and message contents

This 3GPP Technical Specification (TS) specifies the interactions between the HSS (Home Subscriber Server) and the CSCF (Call Session Control Functions), referred to as the Cx interface, and the interactions between the CSCF and the SLF (Server Locator Function), referred to as the Dx interface.

5.3.2.11.20
TS 29.229

Cx and Dx interfaces based on the Diameter protocol; Protocol details

This specification defines a transport protocol for use in the IP multimedia (IM) Core Network (CN) subsystem based on Diameter.

5.3.2.12

Terminal aspects

5.3.2.12.1
TS 21.111

USIM and IC card requirements

This specification describes the requirements of the USIM and the USIM IC card (UICC). These are derived from the service and security requirements defined in the respective specifications. The document is the basis for the detailed specification of the USIM and the UICC, and the interface to the terminal.

5.3.2.12.2
TS 22.112

USAT-Interpreter – Stage 1

This specification specifies a system to make Mobile Operator services, based on USAT functionality and USIM based security functionality, available to an internet environment. This is achieved by specifying the necessary components and protocols for a secure narrow band channel between the internet application and an USAT Interpreter on the USIM.

5.3.2.12.3
TS 31.101

UICC-Terminal Interface; Physical and Logical Characteristics

This specification specifies the interface between the UICC and the Terminal for 3G telecom network operation. This includes the requirements for the physical characteristics of the UICC, the electrical interface between the UICC and the Terminal, the initial communication establishment and the transport protocols, the communication commands and the procedures and the application independent files and protocols.

5.3.2.12.4
TS 31.102

Characteristics of the USIM Application

This specification defines the USIM application for 3G telecom network operation. This specification specifies, command parameters, file structures and content, security functions and the application protocol to be used on the interface between UICC (USIM) and ME.

5.3.2.12.5
TS 31.103

Characteristics of the ISIM Application

This specification defines the ISIM application for 3G telecom network operation. This specification specifies command parameters, file structures and content, security functions and the application protocol to be used on the interface between UICC (ISIM) and ME.

5.3.2.12.6

TS 31.133

ISIM Application Programming Interface (API)

This specification defines the ISIM Application Programming Interface extending the "UICC API for Java Card™".

This API allows to develop an application running together with a ISIM application.

The present document includes information applicable to network operators, service providers, server, ISIM and database manufacturers.

5.3.2.12.7
TS 31.110

Numbering system for telecommunication IC card applications

This specification describes the numbering system for Application IDentifiers (AID) for 3G telecommunication Integrated Circuits (IC) card applications. The numbering system provides a means for an application and related services offered by a provider to identify if a given card contains the elements required by its application and related services.

5.3.2.12.8
TS 31.111

USIM application toolkit (USAT)

This specification defines the interface between the UICC and the Mobile Equipment (ME), and mandatory ME procedures, specifically for “USIM Application Toolkit”. USAT is a set of commands and procedures for use during the network operation phase of 3G, in addition to those defined in TS 31.101.

5.3.2.12.9
TS 31.112

USIM Application Toolkit (USAT) interpreter architecture

This specification defines the overall architecture for the USAT Interpreter system including the role models, system architecture and information flow.

5.3.2.12.10
TS 31.113

USAT Interpreter Byte Codes

This specification specifies the byte codes that are recognized by an USAT Interpreter. The primary purpose of the byte codes is to provide efficient programmatic access to the SIM Application Toolkit commands.

5.3.2.12.11
TS 31.220

Contact Manager for 3GPP UICC applications – external interface aspects

This specification defines the Contact Manager for 3GPP UICC applications based on OMA DS, also specifies the external interface between the Contact Manager Server in the UICC and the Contact Manager External Client in the ME.

5.3.2.12.12
TS 31.115

Secured packet structure for (U)SIM Toolkit applications

This specification specifies the structure of the Secured Packets in implementations using Short Message Service and Cell Broadcast Service. It is applicable to the exchange of secured packets between an entity in a 3G or GSM PLMN and an entity in the (U)SIM.

5.3.2.12.13
TS 31.116

Remote APDU Structure for (U)SIM Toolkit applications

This specification defines the remote management of files and applets on the SIM/USIM.

5.3.2.12.14
TS 31.120

Physical, Electrical and Logical Test Specification

This specification tests the physical, electrical and logical requirements as specified in TS 31.101.

5.3.2.12.15
TS 31.121

UICC-Terminal Interface; USIM Application Test specification

This specification provides the UICC-Terminal Interface Conformance Test Specification between the 3G Terminal and USIM (Universal Subscriber Identity Module) as an application on the UICC and the Terminal for 3G telecom network operation.

5.3.2.12.16
TS 31.122

USIM Conformance Test Specification

This specification provides the Conformance Test Specification for a UICC defined in TS 31.101 with Universal Subscriber Identity Module (USIM) defined in 3G TS 31.102.

5.3.2.12.17
TS 31.130

(U)SIM API for Java Card

This specification defines the (U)SIM Application Programming Interface extending the “UICC API for Java Card™”. This API allows to develop a (U)SAT application running together with a (U)SIM application and using GSM/3G network features.

5.3.2.12.18
TS 31.131

‘C’ Language Binding to USIM API

This specification includes information applicable to (U)SIM toolkit application developers creating applications using the C programming language ISO/IEC 9899. This specification describes an interface between toolkit applications written in the C programming language and the (U)SIM in order to realize the co-operation set forth in TS 42.019. In particular, the API described herein provides the service of assembling proactive commands and disassembling the responses to these commands for the application programmer.

5.3.2.12.19
TS 34.131

Test Specification for ‘C’-language binding to (U)SIM API

This specification covers the minimum characteristics considered necessary in order to provide compliance to 3GPP TS 31.131 “‘C’-language binding to (U)SIM API”.

5.3.2.12.20
TS 22.048

Security mechanisms for (U)SIM application toolkit – Stage 1

This specification provides standardized security mechanisms in conjunction with the SIM Application Toolkit for the interface between a 3G or GSM PLMN Entity and a UICC at the functional level.

5.3.2.12.21
TS 23.048

Security mechanisms for (U)SIM application toolkit – Stage 2

This specification specifies the structure of the Secured Packets in a general format and in implementations using Short Message Service Point to Point (SMS-PP) and Short Message Service Cell Broadcast (SMS-CB).

5.3.2.12.22
TS 23.038

Alphabets and language specific information

This specification describes the language specific requirements for the terminals including character coding.

5.3.2.12.23
TS 23.040

Technical realization of SMS point-to-point

This specification describes the point-to-point SMS.

5.3.2.12.24
TS 23.041

Technical realization of cell broadcast service (CBS)

This specification describes the point-to-multipoint CBS.

5.3.2.12.25
TS 23.042

Compression algorithm for text messaging services

This specification describes the compression algorithm for text messaging services.

5.3.2.12.26
TS 23.057

Mobile Execution Environment (MExE) – Stage 2

This TS describes the functional capabilities and the security architecture of the Mobile Execution Environment.







5.3.2.12.27
TS 27.005

Use of data terminal equipment – data circuit terminating equipment (DTE – DCE) interface for cell broadcast service (CBS)

This specification describes three interface protocols for control of SMS functions within a GSM mobile telephone from a remote terminal via an asynchronous interface.

5.3.2.12.28
TS 27.007

AT command set for the user equipment (UE)

This specification describes a profile of AT commands and recommends that this profile be used for controlling mobile equipment (ME) functions and GSM network services from a terminal equipment (TE) through terminal adaptor (TA).

5.3.2.12.29
TS 27.010

Terminal equipment to mobile station (TE-MS) multiplexer protocol

This specification describes a multiplexing protocol between a mobile station and an external data terminal for the purposes of enabling multiple channels to be established for different purposes (e.g. simultaneous SMS and data call).

5.3.2.12.30
TS 27.103

Wide area network synchronization standard

This specification describes a definition of a wide area synchronization protocol. The synchronization protocol is based upon infrared mobile communication (IrMC) Level 4 for Release 99. The synchronization protocol is based upon SyncML from Release 4 onwards.

5.3.2.12.31
TS 23.227

Application and user interaction in the UE; Principles and specific requirements

This Technical Specification defines the principles for scheduling resources between applications in different application execution environment (e.g. MExE, USAT etc.) and internal and external peripherals (e.g. infra-red, Bluetooth, USIM, radio interface, MMI, memory etc.).

5.3.2.12.32
TS 23.333

Multimedia Resource Function Controller - Multimedia Resource Function Processor Mp interface; Procedures descriptions

This specification describes the functional requirements and information flows that generate procedures between the Multimedia Resource Function Controller (MRFC) and the Multimedia Resource Function Processor (MRFP), limited to information flows relevant to the Mp Interface. 

5.3.2.12.33
TS 23.216

Single Radio Voice Call Continuity (SRVCC)

This Technical Specification specifies the architecture enhancements for Single Radio Voice Call Continuity (SRVCC) between E‑UTRAN access and 3GPP2's 1xCS, and between E‑UTRAN access and 3GPP's UTRAN/GERAN accesses and between UTRAN (HSPA) access and 3GPP's UTRAN/GERAN accesses, for Circuit Switched (CS) calls that are anchored in the IMS.

5.3.2.12.34
TS 23.272

Circuit Switched Fallback in Evolved Packet System

This Technical Specification specifies the architecture enhancements for functionality to enable fallback from E-UTRAN access to UTRAN/GERAN CS domain access and to CDMA 1x RTT CS domain access, and functionality to reuse of voice and other CS-domain services (e.g. CS UDI video / SMS/ LCS / USSD) by reuse of CS infrastructure.
5.3.2.12.35
TS 29.212

Policy and charging control over Gx reference point

This specification provides the stage 3 specification of the Gx reference point that lies between the Policy and Charging Rule Function and the Policy and Charging Enforcement Function.

5.3.2.12.36
TS 29.213

Policy and charging control signalling flows and Quality of Service parameter mapping

This specification adds detailed flows of Policy and Charging Control over the Rx and Gx reference points and their relationship with the bearer level signalling flows over the Gn interface.

The present specification also describes the binding and the mapping of QoS parameters among SDP, UMTS QoS parameters, and QoS authorization parameters.

5.3.2.12.37
TS 29.214

Policy and charging control over Rx reference point

This specification provides the stage 3 specification of the Rx reference point that lies between the Application Function and the Policy and Charging Rule Function.

5.3.2.12.38
TS 24.259

Personal Network Management (PNM); Procedures and information flows

This specifications provides the protocol details for enabling Personal Network management services in the IP Multimedia Core Network subsystem based on the protocols of SIP and the SDP. 

The present document is applicable to UEs and AS providing PNM capabilities.

5.3.2.12.39
TS 23.231

SIP-I based circuit-switched core network; Stage 2

This specification defines the stage 2 description for the SIP-I based CS core network.  This stage 2 shall cover the information flows between the GMSC server, MSC server and media gateways that are required to support a SIP-I based Nc interface. The present document shall show the CS core network termination of the Iu and A interfaces in order to cover the information flow stimulus to the core network and describe the interaction with the supplementary and value added services and capabilities.

5.3.2.12.40
TS 29.231

Application of SIP-I Protocols to Circuit Switched (CS) core network architecture; Stage 3

This specification describes the protocols to be used when SIP-I is optionally used as call control protocol in a 3GPP CS core network on Nc interface. The SIP-I protocol operates between (G)MSC servers. The SIP-I architecture consists of a number of protocols. The following types of protocols are described: call control protocol, resource control protocols and user plane protocol for this architecture. 

5.3.2.12.41
TS 29.164

Interworking between the 3GPP Cs domain with BICC or ISUP as signalling protocol and external SIP-I networks

This specification defines interworking procedures between a 3GPP CS domain which applies either BICC or ISUP as signalling protocol, and external networks that use SIP-I as signalling protocol. The document also describes the related interworking architecture. The present specification also defines stage 2 procedures for the control of the MGW.

5.3.2.12.42
TS 29.235

Interworking between SIP-I based circuit-switched core network and other networks

This specification defines the interworking between SIP-I based circuit-switched core network with out-of-band transcoder control related procedures and:

–
an external SIP-I based signalling network;

–
an ISUP based network such as an ISUP based 3GPP CS Domain or an PSTN;

–
an BICC based network such as an BICC based 3GPP CS Domain; 

–
an Internet Multimedia Subsystem.

5.3.2.12.43
TS 29.204

Signalling System No. 7 (SS7) security gateway; Architecture, functional description and protocol details

This specification provides functional description of the SS7 Security Gateway. The document covers also network architecture, routeing considerations, and protocol details. 

5.3.2.12.44
TS 24.292

IP Multimedia (IM) Core Network (CN) subsystem Centralized Services (ICS); Stage 3

IP Multimedia (IM) Core Network (CN) subsystem centralized services (ICS) allow for the delivery of consistent IMS services to the user regardless of the attached access type (e.g. CS domain access or IP-CAN).

This specification provides the protocol details for the realization of ICS based on the Session Initiation protocol (SIP), the Session Description Protocol (SDP) and the protocols of the 3GPP Circuit-Switched (CS) domain (e.g. CAP, MAP, ISUP, BICC and the NAS call control protocol for the CS access). 

5.3.2.12.45
TS 24.301

Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3 

This specification specifies the procedures used by the protocols for mobility management and session management between User Equipment (UE) and Mobility Management Entity (MME) in the Evolved Packet System (EPS). These protocols belong to the non-access stratum (NAS).

The EPS Mobility Management (EMM) protocol defined in the present document provides procedures for the control of mobility when the User Equipment (UE) is using the Evolved UMTS Terrestrial Radio Access Network (E-UTRAN). The EMM protocol also provides control of security for the NAS protocols.

The EPS Session Management (ESM) protocol defined in the present document provides procedures for the handling of EPS bearer contexts. Together with the bearer control provided by the access stratum, this protocol is used for the control of user plane bearers.

For both NAS protocols the present document specifies procedures for the support of inter-system mobility between E‑UTRAN and other 3GPP or non-3GPP access networks.

5.3.2.12.46
TS 24.302

Access to the 3GPP Evolved Packet Core (EPC) via non-3GPP access networks; Stage 3

This document specifies the discovery and network selection procedures for access to 3GPP Evolved Packet Core (EPC) via non-3GPP access networks and includes Authentication and Access Authorization using Authentication, Authorization and Accounting (AAA) procedures used for the interworking of the 3GPP EPC and the non-3GPP access networks. 

The present document also specifies the Tunnel management procedures used for establishing 
an end-to-end tunnel from the UE to the ePDG to the point of obtaining IP connectivity and includes the selection of the IP mobility mode.

5.3.2.12.47
TS 24.303

Mobility management based on Dual-Stack Mobile IPv6; Stage 3

This document specifies the signalling procedures for accessing the 3GPP Evolved Packet Core network and handling the mobility between 3GPP and non-3GPP accesses via the S2c reference point defined in 3GPP TS 23.402. 

In addition the present document specifies the procedures used for the DSMIPv6 Home Agent discovery, for bootstrapping the DSMIPv6 security association between the UE and the Home Agent and for managing the DSMIPv6 tunnel. DSMIPv6 procedures can be used independently of the underlying access technology.

5.3.2.12.48
TS 24.304

Mobility management based on Mobile IPv4;User Equipment (UE) - Foreign Agent interface; Stage 3.
This document describes the stage 3 aspects of mobility management for User Equipment (UE) using IETF Mobile IPv4 foreign agent mode to access the Evolved Packet Core Network (EPC) through trusted non-3GPP access networks and for mobility management of UE between the 3GPP access network and trusted non-3GPP access networks.

In particular, this document describes the UE – Mobile IPv4 Foreign Agent (FA) interface stage 3 aspects, where the FA functionality is located within the access network in the non-3GPP access domain.

5.3.2.13

System aspects

IMT-2000 CDMA TDD specification also includes the following documents which are useful and related to this Recommendation.

5.3.2.13.1
TS 23.002

Network architecture

This specification describes the possible architectures of the mobile system.

5.3.2.13.2
TS 23.101

General UMTS architecture

This specification describes the basic physical and functional separation of UMTS. The content of this specification is limited to those features that are common to all UMTS networks independent of their origin. It identifies and names the reference points and functional groupings appearing at this level.

5.3.2.13.3
TS 23.107

QoS concept and architecture

This specification describes the framework for QoS in UMTS. The document shall be used as a living document which will cover all issues related QoS in UMTS.

5.3.2.13.4
TS 23.121

Architectural requirements for release 1999

This specification describes architectural requirements for release 1999 related to the evolution of the GSM platform towards UMTS with the overall goal of fulfilling the UMTS service requirements, support of roaming and support of new functionality, signalling systems and interfaces.

5.3.2.13.5
TS 23.228

IP Multimedia Subsystem Stage 2

This specification describes the architectural requirement for an IP Multimedia Components incorporated in an UMTS System as well as second generation systems for GSM inside the core network and identify relevant interfaces to the existing system and the new one in between the new components incorporated.

5.3.2.13.6

TS 23.401

GPRS enhancements for E-UTRAN access

This Technical Specification defines the stage 2 service description for the Evolved 3GPP Packet Switched Domain – also called the Evolved Packet System (EPS) in this document. The Evolved 3GPP Packet Switched Domain provides IP connectivity using the Evolved Universal Terrestrial Radio Access Network (E-UTRAN). The specification also covers mobility between E-UTRAN and pre-E-UTRAN 3GPP radio access technologies.

5.3.2.13.7

TS 23.402

Architecture Enhancements for non-3GPP accesses

This Technical Specification defines the stage 2 service description for providing IP connectivity using non-3GPP accesses to the Evolved 3GPP Packet Switched domain. In addition, for E‑UTRAN and non-3GPP accesses, the specification describes the Evolved 3GPP PS Domain where the protocols between its Core Network elements are IETF based.

5.3.2.13.8
TR 23.930

Iu principles

This specification describes the requirements on the Iu and studies relevant principles to guide further standardization of the related interface(s).

5.3.2.13.9
TS 22.002

Bearer services supported by a GSM PLMN

This 3G specification describes a set of bearer services to be provided to 3G subscribers by a 3G network itself and in connection with other networks. This document is also be used as a reference for defining the corresponding required mobile network capabilities which are specified by means of the connection type concept.

5.3.2.13.10
TS 22.004

General on supplementary services

This specification describes a recommended set of supplementary services to the teleservices and bearer services which will be supported by a 3G network in connection with other networks as a basis for the definition of the network capabilities required.

5.3.2.13.11
TS 22.011

Service accessibility

This specification describes the service access procedures as presented to the user. The document contains definitions and procedures are provided for international roaming, national roaming and regionally provided service. These are mandatory in relation to the technical realization of the UE.

5.3.2.13.12
TS 22.016

International mobile equipment identities (IMEI)

This specification describes the principal purpose and use of unique equipment identities.

5.3.2.13.13
TS 22.022

Personalization of GSM ME mobile functionality specification – Stage 1

This specification describes functional specifications of five features to personalize UE. These features are called: – network personalization; – network subset personalization; – service provider (SP) personalization; – corporate personalization; – UMTS subscriber identity module (USIM) personalization. This specification describes requirements for UE, which provide these personalization features.







5.3.2.13.14
TS 22.034

High speed circuit switched data (HSCSD) – Stage 1

This specification describes the Stage 1 description of HSCSD. HSCSD is a feature that allows users subscribing to the general bearer services to access user rates that can be achieved with one or more traffic channel. HSCSD also defines a flexible use of air interface resources, which makes efficient and flexible use of higher user rates feasible.

5.3.2.13.15
TS 22.038

SIM application toolkit (SAT) – Stage 1

This specification describes the Stage 1 description of the SAT primarily from the subscriber’s and serving environment’s points of view, and does not deal with the details of the human interface itself. It includes information applicable to network operators, serving environments and terminal, switch and database manufacturers and contains the core requirements for a SAT which are sufficient to provide a complete service.










5.3.2.13.16
TS 22.060

General packet radio service (GPRS) – Stage 1

This specification describes the Stage 1 description of the GPRS.




5.3.2.13.17
TS 22.067

Priority set-up service – Stage 1 (ASCI spec)

This specification describes the Stage 1 description of the enhanced multi-level precedence and pre-emption (eMLPP) service. This service has two parts: precedence and pre-emption. Precedence involves assigning a priority level to a call in combination with fast call set-up. Pre-emption involves the seizing of resources, which are in use by a call of a lower precedence, by a higher level precedence call in the absence of idle resources. Pre-emption can also involve the disconnection of an on-going call of lower precedence to accept an incoming call of higher precedence.

5.3.2.13.18
TS 22.071

Location services (LCS) – Stage 1

LCS is a network provided enabling technology consisting of standardized service capabilities which enables the provision of location applications. This application may be service provider specific. The description of the numerous and varied possible location applications which are enabled by this technology are outside the scope of this specification. However, clarifying examples of how the functionality being specified may be used to provide specific LCS is included in various sections of the specification.




5.3.2.13.19
TS 22.078

Customized applications for mobile network enhanced logic (CAMEL) – Stage 1

This specification describes the Stage 1 description for CAMEL feature which provides the mechanisms to support services consistently independently of the serving network. The CAMEL features shall facilitate service control of operator specific services external from the serving network. The CAMEL feature is a network feature and not a supplementary service. It is a tool to help the network operator to provide the subscribers with the operator specific services even when roaming outside the home network.




























5.3.2.13.20
TS 22.090

Unstructured supplementary service data (USSD) – Stage 1

There are two modes of USSD: MMI-mode and application mode. MMI-mode USSD is for the transparent transport of MMI strings entered by the user to the network and for the transparent transport of text strings from the network that are displayed by the mobile for user information. Application mode USSD is for the transparent transport of data between the network and the mobile station. Application mode USSD is intended to be used by applications in the network and their peer applications in the UE. The communication over the radio interface takes place on the signalling channels using short dialogues with peak data throughput rate capabilities of up to approximately 600 bit/s outside of a call and 1 000 bit/s during a call.













5.3.2.13.21
TS 22.100

UMTS phase 1 capabilities

This specification describes contains how the definition of the UMTS system will be achieved in a phased approach. This document also specifies the requirements for release 99 of UMTS. Some requirements which are necessary to ensure a smooth transition to later releases are also indicated. This document should, however, be read in conjunction with the other 22.000 series documents which provide a complete description of the requirements for UMTS release 1999 and beyond.

5.3.2.13.22
TS 22.101

UMTS service principles

This specification describes the service principles of the UMTS.

5.3.2.13.23
TS 22.105

Services and service capabilities

Pre-UMTS systems have largely standardized the complete sets of bearer services, teleservices and supplementary services which they provide. One major difference between UMTS and pre-UMTS systems is that service capabilities rather than services are standardized for UMTS, allowing service differentiation and system continuity. This document describes how and what kind of services the UMTS user has access to.

5.3.2.13.24
TS 22.115

Service aspects: charging and billing

This specification describes the service aspects of charging and billing of the UMTS. This standard is not intended to duplicate existing standards or standards being developed by other groups on these topics, and will reference these where appropriate. This standard will elaborate on the charging requirements described in the charging principles in TS 22.101 UMTS service principles. It will allow the generation of accurate charging information to be used in the commercial and contractual relationships between the parties concerned.




5.3.2.13.25
TS 22.129

Handover requirements between UMTS and GSM or other radio systems

This specification describes service requirements for handover (terms are defined below) within UMTS systems and between UMTS, other IMT_2000 family members and second generation systems. Particular emphasis has been placed on the description of requirements for handover between UMTS and GSM but requirements specific to other systems are incorporated as required.

5.3.2.13.26
TS 22.135

Multicall

This specification describes multicall scenarios and requirements for UMTS phase 1 release 1999. Multicall feature specifies functionality and interactions related to usage of several simultaneous bearers between a terminal and a network. Multicall features allows both circuit-switched call(s) and packet session(s) to exist simultaneously.

5.3.2.13.27
TS 22.146
Multimedia Broadcast/Multicast Service (MBMS) user services; Stage 1

The document describes MBMS User Services that use the capabilities of MBMS. Application scenarios including charging, QoS aspects and related service requirements derived from them are described. These scenarios and service requirements can be used as guidance for the design of codecs and bearers.

5.3.2.13.28
TS 22.153
Multimedia priority service

The document specifies the service requirements for Multimedia Priority Service (MPS).

Its scope is to specify those requirements of MPS necessary to provide an end-to-end service and to interwork with external networks where needed. Service interactions with external networks are considered within the scope of this document although these interactions may be specified in other standards.

5.3.2.13.29
TS 22.168
Earthquake and Tsunami Warning System

The Document defines the stage one description of the Earthquake and Tsunami Warning System (ETWS) Requirements. Stage one is the set of requirements seen primarily from the users’ and service providers’ points of view.

It includes information applicable to network operators, service providers, terminal and network manufacturers, in case of deployment of ETWS. ETWS deployment depends on operator decision or national regulations.

The TS contains the core requirements for the Earthquake and Tsunami Warning System, which are sufficient to provide a complete service. It also contains regional requirements for Earthquake and Tsunami Warning System.

5.3.2.13.30
TS 22.173
Multimedia Telephony Service and supplementary services; Stage 1

The document defines the IMS Multimedia Telephony service and the minimum set of capabilities required to secure multi-vendor and multi-operator inter-operability for Multimedia Telephony and related Supplementary Services.
5.3.2.13.31
TS 22.228

IP Multimedia Subsystem Stage 1

This specification describes all IP Multimedia services offered by UMTS Systems and second generation systems.

5.3.2.13.32
TS 22.234
Requirements on 3GPP system to Wireless Local Area Network (WLAN) interworking

The document specifies the functional requirements placed on the 3GPP system for interworking WLAN with the 3GPP system.  Guidance is given for WLAN operators intending to provide the interworked WLAN capability.
5.3.2.13.33
TS 22.278
Service requirements for the Evolved Packet System (EPS)

The present document specifies the functional requirements placed on the 3GPP system for interworking WLAN with the 3GPP system.  Guidance is given for WLAN operators intending to provide the interworked WLAN capability.
5.3.2.13.34
TR 22.971

Automatic establishment of roaming relations

This report describes a proposed framework for commercial and technical interworking between UMTS home environments and serving networks who have no direct prior commercial agreements with each other. This text is applicable to UMTS standardization within ETSI, and is produced with the intent to clarify the concepts involved, and identify those areas which require standardization.




5.3.2.13.35
TS 21.133

Security threats and requirements
Detailed security requirements.

5.3.2.13.36
TS 33.102

Security architecture

Provides a specification of all security mechanisms and protocols, except algorithms.

5.3.2.13.37
TS 33.103

Security integration guidelines

5.3.2.13.38
TS 33.105

Cryptographic algorithm requirements

Defines requirements for standard cipher and integrity algorithm.

5.3.2.13.39
TS 33.106

Lawful interception requirements

Defines all requirements for network based lawful interception.

5.3.2.13.40
TS 33.120

Security objectives and principles

Elaborates on the basic principles underlying the security.

5.3.2.13.41
TR 33.901

Criteria for cryptographic algorithm design process

This report describes the process used to design cipher and integrity algorithm.

5.3.2.13.42
TR 33.902

Formal analysis of the 3G authentication protocol with modified sequence number management

Formal analysis using BAN and temporal logic of authentication mechanism.

5.3.2.13.43
TS 26.071

AMR speech codec: general description

This specification describes an introduction to the set of the adaptive multi-rate (AMR) specifications.

5.3.2.13.44
TS 26.090

AMR speech codec: transcoding functions

This specification describes a detailed description of the AMR speech codec transcoding functions.

5.3.2.13.45
TS 26.091

AMR speech codec: error concealment of lost frames

This specification describes example procedures for the error concealment, also called frame substitution or muting procedure, of lost speech or silence indicator frames.

5.3.2.13.46
TS 26.092

AMR speech codec: comfort noise aspects

This specification describes the detailed requirements for the correct operation of the background acoustic noise evaluation, noise parameter encoding/decoding and comfort noise generation for the AMR speech codec during source controlled rate (SCR) operation.

5.3.2.13.47
TS 26.093

AMR speech codec: source controlled rate (SCR) operation

This specification describes the operation of the AMR speech codec during SCR operation.

5.3.2.13.48
TS 26.094

AMR speech codec: voice activity detector (VAD)

This specification describes two alternatives for the VAD to be used during SCR operation in conjunction with the AMR codec.

5.3.2.13.49
TS 26.110

Codec for circuit-switched multimedia telephony service: general description

This specification describes an introduction to the set of specifications for the support of circuit-switched 3G-324M multimedia telephony service.

5.3.2.13.50
TS 26.111

Codec for circuit-switched multimedia telephony service: modifications to ITU-T Recommendation H.324

This specification describes the modifications applicable to the ITU-T Recommendation H.324, Annex C for the support of circuit-switched 3G_324M multimedia telephony service.

5.3.2.13.51
TR 26.911

Codec for circuit-switched multimedia telephony service: terminal implementor’s guide

This Report describes non-mandatory Recommendations for the use of the different codec implementation options for the circuit-switched 3G-324M multimedia telephony service based on ITU-T Recommendation H.324, Annex C. These Recommendations address issues specific to the third generation operating environment, including guaranteeing sufficient error resilience and inter-working between terminals.

5.3.2.14

Vocabulary

5.3.2.14.1
TR 21.905

Vocabulary

Document 21.905 is a collection of terms, definitions and abbreviations related to the baseline documents defining the objectives and systems framework. This document provides a tool for further work on the technical documentation and facilitates their understanding.

5.3.2.15

SDO’s complete system standard

SDO
Location

ARIB
http://www.arib.or.jp/IMT-2000/ARIB-STD.html
ATIS
https://www.atis.org/docstore/default.aspx
CCSA
http://www.ccsa.org.cn/english/tc/files.php?docpath=/ITU-R/M.1457/M.1457-7/
ETSI
http://www.etsi.org
TTA
http://www.tta.or.kr/English/new/main/index.htm
_________________
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