1

TSG-RAN Working Group 2 (Radio layer 2 and Radio layer 3) 
TSGR2#7(99)c38

Malmö 20th to 24th September 1999


Agenda Item:

16

Source: 




Siemens AG

Title: 

SHCCH inclusion in 25.322
Document for:

Decision

___________________________________________________________________________

1. Introduction
During RAN WG2#6 a new logical channel has been introduced in WG2 specifications. Currently this logical channel called SHCCH (Shared Channel Control Channel) has not been included in [1]. In section 3 it is shown how the necessary additions should be incorporated in [1]

2. References
[1]  3GPP TS 25.321 v1.2.0: „RLC Protocol Specification“

3. Text proposal
1. 
Scope

2. 
References

3. 
Definitions and Abbreviations 

ARQ 



Automatic Repeat Request

BCCH



Broadcast Control Channel

BCH



Broadcast Channel

C- Control-

CC




Call Control

CCCH



Common Control Channel

CCH



Control Channel

CCTrCH


Coded Composite Transport Channel

CN



Core Network

CRC



Cyclic Redundancy Check

DC



Dedicated Control (SAP)

DCCH



Dedicated Control Channel

DCH



Dedicated Channel

DL




Downlink

DSCH



Downlink Shared Channel

DTCH



Dedicated Traffic Channel

FACH 


Forward Link Access Channel

FCS



Frame Check Sequence

FDD



Frequency Division Duplex

GC



General Control (SAP)

HO



Handover

ITU



International Telecommunication Union

kbps



kilo-bits per second

L1




Layer 1 (physical layer)

L2




Layer 2 (data link layer)

L3




Layer 3 (network layer)

MAC



Medium Access Control

MS



Mobile Station

MM



Mobility Management

Nt




Notification (SAP)

PCCH



Paging Control Channel

PCH 



Paging Channel

PDU



Protocol Data Unit

PU 



Payload Unit.

PHY



Physical layer

PhyCH


Physical Channels

RACH



Random Access Channel

RLC



Radio Link Control 

RNTI



Radio Network Temporary Identity

RRC



Radio Resource Control

SAP



Service Access Point

SCCH



Synchronization Control Channel

SCH



Synchronization Channel

SDU



Service Data Unit

SHCCH


Shared Channel Control Channel

TCH



Traffic Channel

TDD



Time Division Duplex

TFI



Transport Format Indicator

TFCI



Transport Format Combination Indicator

TPC



Transmit Power Control

U-                       User-

UE




User Equipment

UL




Uplink

UMTS



Universal Mobile Telecommunications System

URA



UTRAN Registration Area

UTRA



UMTS Terrestrial Radio Access

UTRAN


UMTS Terrestrial Radio Access Network

4. 
General 

4.1. 

Objective

4.2.  Overview on sublayer architecture

The model presented in this section is not for implementation purposes.

4.2.1. Model of RLC

4.2.1.1. Transparent mode entities

Figure 4‑1 below shows the model of two transparent mode peer entities.
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Figure 4‑1 Model of two transparent mode peer entities.

The transmitting Tr-entity receives SDUs from the higher layers through the Tr-SAP. RLC might segment the SDUs into appropriate RLC PDUs without adding any overhead. How to perform the segmentation is decided upon when the service is established. RLC delivers the RLC PDUs to MAC through either a BCCH, PCCH, SHCCH or a DTCH. The delivery of RLC PDUs to MAC through CCCH is FFS. Which type of logical channel depends on if the higher layer is located in the control plane (BCCH, PCCH, CCCH, SHCCH) or user plane (DTCH).

The Tr-entity receives PDUs through from one of the logical channels from the MAC sublayer. RLC reassembles (if segmentation has been performed) the PDUs into RLC SDUs. How to perform the reassembling is decided upon when the service is established. RLC delivers the RLC SDUs to the higher layer through the Tr-SAP.

4.2.1.2.  Unacknowledged mode entities

Figure 4‑2 below shows the model of two unacknowledged mode peer entities.
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Figure 4‑2 Model of two unacknowledged mode peer entities.

The transmitting UM-entity receives SDUs from the higher layers. If the SDU is very large it is segmented into RLC PDUs of appropriate size. The SDU might also be concatenated with other SDUs. RLC adds a header and the PDU is placed in the transmission buffer. RLC delivers the RLC PDUs to MAC through either a DCCH, a SHCCH (downlink only) or a DTCH. The delivery of RLC PDU’s to MAC through BCCH, PCCH, CCCH, is for FFS. Which type of logical channel depends on if the higher layer is located in the control plane (BCCH, PCCH, CCCH, DCCH, SHCCH) or user plane (DTCH).

The receiving UM-entity receives PDUs through one of the logical channels from the MAC sublayer. RLC removes header from the PDUs  and reassembles the PDUs (if segmentation has been performed) into RLC SDUs. After that the SDUs are delivered to the higher layer.

5. 
Functions

6. 
Services provided to upper layers 

6.1. Mapping of services/functions onto logical channels

The following tables show the applicability of services and functions to the logical channels in UL/DL and UE/UTRAN. A ‘+’ in a column denotes that the service/function is applicable for the logical channel in question whereas a ‘-‘ denotes that the service/function is not applicable.


Table 6‑1: RLC modes and functions in UE  uplink side

Service
Functions
CCCH
SHCCH
DCCH
DTCH

Transparent 

Service
Applicability
+
+
-
+


Segmentation
-
-
-
+


Transfer of user data
+
+
-
+

Unacknowledged 

Service
Applicability
FFS
-
+
+


Segmentation
-
-
+
+


Concatenation
-
-
+
+


Transfer of user data
-
-
+
+


Ciphering
-
-
+
+

Acknowledged

Service
Applicability
-
-
+
+


Segmentation
-
-
+
+


Concatenation
-
-
+
+


Transfer of user data
-
-
+
+


Flow Control
-
-
+
+


Error Correction
-
-
+
+


Protocol error correction & recovery
-
-
+
+


Ciphering
-
-
+
+

Table 6‑2: RLC modes and functions in UE downlink side

Service
Functions
SCCH
BCCH
PCCH
SHCCH
CCCH
DCCH
DTCH
CTCH

Transparent 

Service
Applicability
+
+
+
+
+
-
+
+


Reassembly
+
+
+
-
-
-
+
-

Unacknowledged 

Service
Applicability
+
FFS
FFS
+
FFS
+
+
+


Reassembly
+
+
+
+
-
+
+
+


Deciphering
-
-
-
-
-
+
+
FFS


Sequence number check
-
-
-
+
-
+
+
+

Acknowledged

Service
Applicability
-
-
-
-
-
+
+
-


Reassembly
-
-
-
-
-
+
+
-


Error correction
-
-
-
-
-
+
+
-


Flow Control
-
-
-
-
-
+
+
-


In sequence delivery
-
-
-
-
-
+
+
-


Duplicate detection
-
-
-
-
-
+
+
-


Protocol error correction & recovery
-
-
-
-
-
+
+
-


Deciphering
-
-
-
-
-
+
+
-

Table 6‑3: RLC modes and functions in UTRAN downlink side

Service
Functions
SCCH
BCCH
PCCH
CCCH
SHCCH
DCCH
DTCH
CTCH

Transparent 

Service
Applicability
+
+
+
+
+
-
+
+


Segmentation
+
+
+
-
-
-
+
-


Transfer of user data
+
+
+
+
+
-
+
+

Unacknowledged 

Service
Applicability
+
FFS
FFS
FFS
+
+
+
+


Segmentation
+
+
+
-
+
+
+
+


Concatenation
+
+
+
-
+
+
+
+


Ciphering
-
-
-
-
-
+
+
FFS

Acknowledged

Service
Applicability
-
-
-
-
-
+
+
-


Segmentation
-
-
-
-
-
+
+
-


Concatenation
-
-
-
-
-
+
+
-


Transfer of user data
-
-
-
-
-
+
+
-


Flow Control
-
-
-
-
-
+
+
-


Error Correction
-
-
-
-
-
+
+
-


Protocol error correction & recovery
-
-
-
-
-
+
+
-


Ciphering
-
-
-
-
-
+
+
-

Table 6‑4: RLC modes and functions in UTRAN uplink side

Service
Functions
CCCH
SHCCH
DCCH
DTCH

Transparent 

Service
Applicability
+
+
-
+


Reassembly
-
-
-
+

Unacknowledged 

Service
Applicability
FFS
-
+
+


Reassembly
-
-
+
+


Deciphering
-
-
+
+


Sequence number check
-
-
+
+

Acknowledged

Service
Applicability
-
-
+
+


Reassembly
-
-
+
+


Error correction
-
-
+
+


Flow Control
-
-
+
+


In sequence delivery
-
-
+
+


Duplicate detection
-
-
+
+


Protocol error correction & recovery
-
-
+
+


Deciphering
-
-
+
+

7. 
Services expected from MAC

8. 
Elements for layer-to-layer communication

9. 
Elements for peer-to-peer communication

10. 
Handling of unknown, unforeseen and erroneous protocol data

11. 
Elementary procedures

11.1. Transparent mode data transfer procedure

The transparent mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in transparent mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 11‑1 below illustrates the elementary procedure for transparent mode data transfer.
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Figure 11‑1. Transparent mode data transfer procedure.

The UTRAN/UE sends one or several Tr PDUs in one transmission time interval on one of the logical channels DTCH, CCCH, BCCH, PCCH, SHCCH or SCCH to the UE/UTRAN. The number of Tr PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (CCCH/BCCH/SHCCH/PCCH,SCCH). The Tr PDU includes a complete or a segment of aSDU.

[Note: There is no PDU specified for transparent mode data transfer in section 9]

11.2. Unacknowledged mode data transfer procedure

The unacknowledged mode data transfer procedure is used for transferring of data between two RLC peer entities, which are operating in unacknowledged mode. The procedure may be initiated either by the UE or by the UTRAN. Figure 11‑2 below illustrates the elementary procedure for unacknowledged mode data transfer.
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Figure 11‑2. Unacknowledged mode data transfer procedure.

The UTRAN/UE sends one or several UMD PDUs in one transmission time interval on one of the logical channels DTCH, DCCH, CCCH, BCCH, SHCCH (downlink only) or PCCH to the UTRAN/UE. The number of UMD PDUs depends on the rate of the logical channel and the type of logical channel depends on if the RLC entity is located in the user plane (DTCH) or in the control plane (DCCH/CCCH/BCCH/PCCH/SHCCH (downlink only)). The UMD PDU includes a segment of one or several SDUs. It also includes a sequence number and one or several length indicator fields.
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