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4.2.4
IP Test Model

Depending on different test scenarios user plane data can be distinguished in:

-
Raw user data upon EUTRA PDCP (Raw mode);

-
IP user data (IP mode).

The raw user data are applied for L2 or DRB tests, no IP protocols are involved. The UL user data is directly routed to the EUTRA_PTC.

The IP user data are applied when IP packets data are handled in TTCN. A DRB can have one or more Transport and Internet protocols configured.

Whether a DRB is in IP or in raw mode depends on the configuration of the routing table in the DBR-Mux. This is controlled by the IP_CTRL port and independent from the configuration of the IP connections (IP_SOCKET).

4.2.4.1
IP user data

To allow the usage of common protocol implementations at the system adaptor the related interfaces in TTCN-3 are based on the Sockets API.

There can be one or several sockets (server or client) for each DRB: TCP, UDP and ICMP.

Each socket can be clearly identified by the IP address, port number and the protocol (tcp|udp\icmp). It implies that a TCP socket can be either server or client.

It is assumed that:

-
Different DRBs are not using the same sockets.

-
The UE behaviour of a single IP-based protocol on a specific socket like DHCP can be included in conformance tests.

-
Other protocols like ESP are not considered but can easily be introduced later, if necessary, by using the same socket approach.

The routing of IP packets from the IP stack to the DRBs in DL and from the DRBs either to the DRB port (E_DRB in case of EUTRA) or to the IP stack in UL is done by the DRB-Mux. This behaviour is controlled by the DRB-Mux's routing table.

The general architecture of the IP test model is shown in figure 4.2.4.1-1 (with a DHCP server as example for IP handling).

NOTE:
In figure 4.2.4.1-1 DHCP is one example for a protocol above the IP stack; other protocols like DNS can also be implemented but this a pure TTCN implementation issue and independent from the system interface
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Figure 4.2.4.1-1: Example of IP test model with a DHCP server

4.2.4.2
Configuration of Sockets

The following configurations are controlled by the IP_PTC (IP_SOCKET_REQ). The socket configuration and the sending/receiving of data are done with the same ASP on the system port IP_SOCK.


4.2.4.2.1
Socket Establishment

TCP server

TCP socket configured as server: the socket 'listens' to a 'connect' from the UE. The socket can be configured by using the following system calls of the Berkeley Sockets API:

-
socket (AF_INET | AF_INET6, SOCK_STREAM, 0);

-
setsockopt;

-
bind (local IP address Port);

-
listen.

NOTE:
Currently the only socket option being defined is SO_BROADCAST
When the UE connects to the server the connection is accepted with the 'accept' system call.

TCP client

A TCP connection is established to an existing TCP server at the UE side. This can be done with the following system calls:

-
socket (AF_INET|AF_INET6, SOCK_STREAM, 0);

-
setsockopt;

-
connect (remote Server Addr of the UE = IP-Addr + Port).


UDP socket

A UDP socket can be established with the system calls

-
socket (AF_INET|AF_INET6, SOCK_DGRAM, 0);

-
setsockopt;

-
bind (local IP address, Port);

-
connect.

NOTE 1:
'setsockopt' can be used to set the option SO_BROADCAST to allow broadcast messages (e.g. for DHCP).

NOTE 2:
Usage of 'connect' depends on implementation of the system adaptor.

4.2.4.2.2
Socket Release

A socket is released:

-
in case of TCP when the remote entity closes the connection;

-
when it is closed explicitly by the IP_PTC (system call 'close').

NOTE:
In general the sockets are independent from the configuration of the DRBs. Especially in case of UDP or ICMP the sockets can exist even without any DRB being configured.

4.2.4.3
Handling of IP data

Sending and receiving of IP data is done by the same ASPs as the socket establishment on IP_SOCK. In TTCN the IP data are handled by a separate TTCN component: IP_PTC. This PTC can deal with the data according to the respective protocol, e.g. DHCP. In general, this is out of scope for the (signalling conformance) test case in terms of pass/fail assignment.

The IP_PTC will receive data from sockets being configured for the corresponding IP protocols. Any unrecognised IP packets are discarded by the IP stack in the system adaptor.

When the IP data is relevant for the test purpose, e.g. the test purpose is to test DHCP, the IP data are routed to the EUTRA_PTC. This allows generic protocol implementations for the common case, i.e. IP_PTC and DHCP server are independent from test case specific implementations.

The interface between EUTRA_PTC and IP_PTC is a pure TTCN implementation issue and independent of the system interface. Furthermore it is irrelevant for the system interface whether e.g. the DHCP server is part of the IP_PTC or implemented as a separate PTC.

-
For TCP, the primitives to send and receive data correspond to the 'send' and 'recv' system calls.

-
For UDP and ICMP, the primitives correspond to the 'sendto' and 'recvfrom' system calls.

-
For both UDP and TCP the system adaptor may send ("in-band") error indications in case of system errors. That results in an assignment of inconc by the IP_PTC.

4.2.4.4
Routing of IP Data

The routing of IP data is done in the DRB-Mux which gets a routing table configured. This table associates the address and protocol information of IP packets (protocol, local IP address, local port, remote IP address, remote port) with the radio bearer (RAT, cell, DRB id).

In UL a DRB is considered being in raw mode when there is no entry found in the routing table. It is considered being in IP mode when there is any entry regardless of the protocol and address information being stored (i.e. SS does not need to evaluate the IP header what would cause problems in case of loopback data).

In DL the IP packets of the IP stack are routed to the DRBs acc. to the routing information in the routing table (see annex D for details.

NOTE:
Only the IP PTC can re-configure the Routing Table;
if that needs to be triggered by a RAT specific PTC, this is done by appropriate coordination messages but the RAT specific PTCs don't have a direct access to the routing tables.
4.2.4.5
Multiple PDNs

In case multiple PDNs broadcast, or multicast datagrams sent by the UE, need to assigned to the respective PDN:

IPv4

When the UE does not get a valid IPv4 address assigned via NAS signalling it will request the IP address via DHCP. In this case there are DHCP broadcast messages in UL.

In the case of multiple PDNs, it cannot be distinguished by evaluating the IP address to which PDN the message belongs but additional information is necessary:

The network side needs to know which interface (i.e. network) the broadcast comes from; in case of LTE this is associated with the default bearer of the particular PDN.

NOTE: In principle the 'chaddr' field or the 'client identifier' option of the DHCP messages may be used to distinguish different interfaces (e.g. for ethernet this would be the MAC address) but it is not specified how these fields are to be used by the UE (or how to configure them at the UE); RFCs (e.g. RFC 2131) only require the client identifier to be unique in a given subnet.
IPv6

The UE gets an interface identifier assigned via NAS signalling (TS 24.301 [21] clause 6.2.2) which is used as link-local address during stateless address autoconfiguration (TS 23.060 [43] clause 9.2.1.1 and TS 29.061 [44] clause 11.2):

The UE may send a ROUTER SOLICITATION message (multicast) to which the network responds with a ROUTER ADVERTISEMENT. 

Since the ROUTER SOLICITATION message contains the interface identifier as assigned via NAS signalling, even in the case of multiple PDNs it can distinguished which PDN is concerned, as long as the interface identifiers are different for different PDNs (for UE side as well as for network side).

NOTE: According to TS 23.060 [43] clause 9.2.1.1 and RFC 3314 a real network (PDN-GW) itself shall send an (unsolicitated) ROUTER ADVERTISEMENT after it has assigned the interface identifier.

Conclusions and Requirements:

In the case of broadcast or multicast messages TTCN needs additional information about the PDN being addressed.
When a socket connection is configured to allow broadcasts and there is a broadcast or multicast message in UL the SS shall provide information about on which bearer the datagram has been sent (RAT, cell, DRB id).
NOTE: From the socket programming point of view multiple PDNs for the SS are like a multi-homed host: Servers for different interfaces are bound to different interfaces (e.g. using the ‘bind’ system call with a specific IP address instead of IPADDR_ANY) or a server may retrieve the interface id for a received datagram from the IP stack with an appropriate system call.
Even though the details are implementation dependent, the SS shall be capable of:
· determining RAT, cell, DRB id for any broadcast or multicast datagram in UL

· avoiding any duplication of messages in UL even when multiple servers are listening to broadcast/multicast messages (what is a possible SS implementation)

4.2.4.6
Restrictions regarding IP Addresses

IP addresses are configured via PIXIT parameters as defined in clause 9.1.

The following rules shall be applied:

IPv4 address within one PDN shall be different for UE and network,
IPv6 interface identifier for the UE and the PDN-GW within one PDN shall be different,
Multiple PDNs shall have different IPv4 address,
Multiple PDNs shall have different IPv6 prefix,
Multiple PDNs shall have different IPv6 interface identifier for the PDN-GW (NOTE),
Multiple PDNs shall have different IPv6 interface identifier for the UE (NOTE).
NOTE: to simplify implementation, applying the same interface identifier is possible, but in general the identifiers are different.
<End of modified section>

<Start of next modified section>
5
Upper Tester Interface

This clause describes the handling of AT commands and MMI Commands at the system interface. The internal handling of those commands in TTCN is out of scope.

In the TTCN, the Upper Tester is located at the MTC; therefore there is one interface to the system adaptor common for all RATs.

There is one primitive defined carrying either an MMI or an AT command to be sent to the system adaptor and one common confirmation primitive to be sent by the system adaptor.

	TTCN-3 ASP Definition

	Type Name
	UT_SYSTEM_REQ

	TTCN-3 Type
	Record

	
Cmd
	TTCN-3 Type
	union

	

AT
	charstring carrying the AT command as defined in TS 27.007 [32], TS 27.005 [31] and TS 27.060 [33]

	

MMI
	· Cmd (charstring)

· List of parameters:

· Name (charstring)

· Value (charstring)

	
CnfRequired
	TTCN-3 Type
	Ut_CnfReq_Type

	
	CNF_REQUIRED: system adaptor shall reply with confirmation received from the UE

NO_CNF_REQUIRED: SS shall swallow any confirmation generated by the UE

LOCAL_CNF_REQUIRED: SS shall immediately send confirmation when the command is submitted to the UE i.e. in case of MMI when the operator has confirmed the command, but SS shall not wait for the UE responding.
Note: In the TTCN, a confirmation shall only be requested in cases when there is no signalling from the UE being triggered by the MMI/AT command


	TTCN-3 ASP Definition

	Type Name
	UT_COMMON_CNF

	TTCN-3 Type
	Record

	
Result
	TTCN-3 Type
	boolean

	
	true: success

false: failure

	
ResultString
	TTCN-3 Type
	charstring

	
	response by the UE for commands which request the UE to return a result, optional


All mandatory and optional AT commands are sent as AT command strings as defined above. If an optional AT command is not implemented in the UE, the system adaptor needs to parse the AT command and map it to an appropriate MMI command (which is out of scope for this document).

The following MMI commands are defined.

Table 5.1: MMI commands

	Command
	Parameters

	
	Name
	Value

	"SWITCH_ON"
	(none)

	"SWITCH_OFF"
	(none)

	"POWER_ON"
	(none)

	"POWER_OFF"
	(none)

	
	

	"INSERT USIM"
	"USIM"
	<USIM>

	"REMOVE_USIM"
	(none)

	"CHECK_PLMN"
	"PLMN"
	<PLMN ID>

	"CHECK_ETWS_WARNING"
	“WARNING1”
	<WARNING1>

	
	“WARNING2”
	<WARNING2>

	“CHECK_SMS_LENGTH_CONTENTS”
	“Length”
	<Length>

	
	“Msg”
	<Msg>

	“DISABLE EPS CAPABILITY”
	(none)

	“SELECT_CSG”
	“PLMN” 
	<PLMN ID>

	
	“CSG”
	< CSG ID >


The following AT commands are applied in TTCN.

Table 5.2: AT Commands

	Command
	Reference

	ATD
	3GPP TS 27.007 

	ATA
	3GPP TS 27.007

	ATH
	3GPP TS 27.007

	AT+CGEQOS
	3GPP TS 27.007 

	AT+CGTFT
	3GPP TS 27.007

	AT+CGDSCONT
	3GPP TS 27.007

	AT+CGACT
	3GPP TS 27.007 

	AT+CGCMOD
	3GPP TS 27.007 

	AT+CGDCONT
	3GPP TS 27.007

	AT+CMGD
	3GPP TS 27.005

	AT+CSMS
	3GPP TS 27.005

	AT+CPMS
	3GPP TS 27.005

	AT+CMGF
	3GPP TS 27.005

	AT+CSCS
	3GPP TS 27.007

	AT+CSCA
	3GPP TS 27.005

	AT+CMGW
	3GPP TS 27.005

	AT+CMSS
	3GPP TS 27.005

	AT+CSMP
	3GPP TS 27.005

	AT+CGEQREQ
	3GPP TS 27.007

	AT+CCLK
	3GPP TS 27.007

	AT+COPS
	3GPP TS 27.007

	AT+CGATT
	3GPP TS 27.007

	AT+CEMODE
	3GPP TS 27.007


AT commands are referred to TS 27.005 [31], TS 27.007 [32] and TS 27.060 [33].
<End of modified section>
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7.2
Uplink Grant

The Network/SS informs the UE if it is allowed to make Uplink Data transmission by transmitting 'DCI format 0' on PDCCH. The UE shall transmit (4 TTI later for FDD or variable for TDD) a Transport block of exactly the same size as specified in DCI format 0. The UE has no control of its own on TB size, and has to merely follow the network, even if that means lots of MAC padding or resource starving.

The UE has the following means to communicate if it has UL data ready for transmission and subsequently the estimate of quantity of data to be transmitted.

RACH procedure: UE in idle mode, handed over to a new cell or connected mode but PUCCH is unsynchronized (sometimes referred to as PUCCH is not configured) will trigger RACH procedure on data ready for transmission in UL.

Scheduling Request: UE in connected mode, no grant configured, PUCCH is synchronized and has data ready for transmission in UL, will transmit a scheduling request on PUCCH.

Buffer Status Reports: UE in connected mode, PUCCH synchronized, has a configured grant for current TTI, but grant is not sufficient to transmit all the data will include MAC control element BSR in the UL MAC PDU.

RACH and SR indicate on data availability and BSR provides an estimate of data available for transmission.
CQI/PMI/RI feedback from the UE which indicates the channel conditions and recommended number of layers.
Hence to determine the exact need of the grant requirement of the UE a network/SS needs to act on all four of the above. This eventually complicates the SS implementation and hence the grant allocation procedure is simplified such that SS needs only to react on reception of SR and grant allocation configured from the TTCN.
The SS disables aperiodic CQI/PMI/RI feedback from the UE by setting the ‘CQI request field’ to 0 in DCI format 0/RAR grant. The SS does not react on periodic CQI/PMI/RI feedback received.
The SS, if configured for maintaining PUCCH synchronization at UE, shall periodically transmit automatically MAC PDUs containing the MAC control element 'Timing Advance'. The period as configured by the TTCN is set to 80 % of the 'Time Alignment Timer' default value (750 ms) configured at UE.

Additionally the SS can be configured to automatically transmit a 'configured' UL grant at every reception of a Scheduling Request. This grant should be selected under the following restrictions:

-
All UE categories can handle this i.e. (TBS <= 5160).

-
It is sufficiently large that most of uplink signalling messages can be transmitted. In case the grant is not sufficient to fit the whole UL data, the UE will have to wait for the expiry of RETX_BSR_TIMER and retransmit a SR. And hence the procedure is repeated.

The following 4 types of grant allocation configurations are possible. Grant allocation Types 1 to 3 are applicable, when the UE is in connected state. Grant allocation Type 4 is applicable when UE is establishing /re-establishing the RRC Connection, or during handover or in connected state but PUCCH is not synchronised.
Grant Allocation Type 1:

-
SS is configured to maintain PUCCH Synch.

-
SS is configured to send an automatically 'configured Grant' (in terms of IMCS and NPRB) to the UE on every reception of a Scheduling Request, within 10 subframes. The default configured grant is IMCS = 9 and NPRB = 25, unless explicitly specified in test cases.
-
By default this type of grant allocation is applied. The majority of Idle mode, RRC and NAS test cases, the preambles of all tests and the postambles of those tests for which UE is still PUCCH synchronised at the end of test body. A few Layer 2 tests also use this type of grant.

Grant Allocation Type 2:

-
Configure SS to maintain PUCCH Synch.

-
Configure SS to periodically transmit a grant (IMCS and NPRB). Number of grants (1 or more) and period (in ms) configured by TTCN.
-
The first grant transmitted is as specified in the explicit timing information. If timing information is “now” the SS selects the first suitable subframe for UL transmission.

-
The grant allocation period for TDD shall be assigned without conflict with the allowed UL subframes in the TDD subframe configurations. As example of allocation period, the TDD UL Grant allocation can be assigned as in multiples of 5 ms.
-
This type of grant allocation is applicable to the majority of RLC, PDCP and a few MAC test cases.

-
No additional grant is allocated on reception of any SRs.
Grant Allocation Type 3:

-
SS may or may not be configured to maintain PUCCH Synch.

-
Configure SS to transmit a one time grant (IMCS and NPRB) in the time requested by TTCN. The one time transmission is achieved by setting Number of grants=1 and period =Only once
-
This type of grant allocation is suitable for MAC and DRB tests when UE is in UL Synchronised state

Grant Allocation Type 4 (RACH configuration):

-
In addition to the 3 types of UL grant allocations, a fourth type of grant allocation during the RACH procedure is also possible, where the SS behaves as per the RACH procedure configured and allocates the configured grant during the RACH procedure. This UL Grant type is used in the configuration for the preamble in many situations, basically in MAC test cases. This type of grant is further used when UE is establishing/re-establishing the RRC connection or during handover, or when the UE is not PUCCH synchronised;
All the UL grant allocation methods define grant allocation in terms of IMCS and NPRB to be used. The SS shall allocate RBs corresponding to PRB indices 0..(NPRB-1).
7.2.1
Exception TC list

This clause contains the exception test case list where the explicit uplink grant types other than UL grant type 1 are specified.
Table 7.2.1-1: Exception test case list with explicit uplink grant types other than UL grant type 1

	Group
	Test Case
	Uplink Grant Type 2
	Uplink Grant Type 3

	RLC
	7.2.2.6
	X
	

	
	7.2.2.7
	X
	

	
	7.2.3.1
	
	X

	
	7.2.3.2
	X
	

	
	7.2.3.4
	
	X

	
	7.2.3.5
	
	X

	
	7.2.3.6
	X
	

	
	7.2.3.7
	X
	

	
	7.2.3.9
	X
	

	
	7.2.3.10
	X
	X

	
	7.2.3.13
	X
	X

	
	7.2.3.15
	X
	

	
	7.2.3.17
	X
	

	
	7.2.3.18
	
	X

	
	7.2.3.21
	
	X

	MAC
	7.1.4.1
	X
	

	
	7.1.4.2
	
	X

	
	7.1.4.3
	X
	

	
	7.1.4.4
	
	X

	
	
	
	

	
	7.1.4.7
	
	X

	
	7.1.4.8
	X
	X

	
	7.1.4.10
	
	X

	
	7.1.4.11
	
	X

	
	7.1.4.14
	
	X

	
	7.1.4.15
	X
	

	
	7.1.4.16
	X
	

	
	7.1.5.1
	X
	

	
	7.1.5.2
	X
	

	
	7.1.5.3
	X
	

	
	7.1.5.4
	X
	

	
	7.1.5.5
	X
	

	
	7.1.6.1
	
	X

	PDCP
	7.3.5.4
	
	X

	RRC
	8.2.1.5
	X
	

	NAS
	9.2.1.1.24
	
	X

	DRB
	12.1.1
	
	X

	
	12.1.2
	
	X


7.3
Downlink Resource Allocation

The DL resource allocation is an SS emulation function. In order to ensure similar DL behaviours (within defined tolerances) on the different SS platforms in the timing stringent requirements, all downlink resource allocation schemes specified in the present clause shall be supported by the SS.

When the DL data is to be sent with a specific scheduling requirement, for instance, in a TTI in advance rather than "now", the TTCN shall ensure that the data is scheduled 100 ms in advance. The 100 ms time covers all time delays, from the time DL data is sent by the TTCN to the completion of the transmission at the SS (TTCN delays, codec delays, adaptor delays and SS processing delays at various protocol Layers).

NOTE:
The DL data means DL signalling and/or data in the present clause.

7.3.1
PDCCH DCI default formats

Two types of DCI combinations are identified as default formats for the signalling and protocol test.

DCI combination 1 uses:
-
DCI format 1A, resource allocation type 2 localised, for all DL scheduling types.

DCI combination 2 uses:
-
DCI format 1C, resource allocation type 2 distributed, for scheduling of PCCH/BCCH/RAR; and
-
DCI format 1 resource allocation type 0, for UE dedicated scheduling.

7.3.1.1
Default DCI Format to be used in test cases configuring MIMO
Transmission mode 3 will be used in MIMO test cases configuring a 2 Transmit antenna SS environment as per 36.213 Table 7.1-5.  In Transmission mode 3, the UE is expected to decode only DCI formats 2A and 1A.  Therefore for all MIMO test cases, DCI combination 1 is the default DCI combination to be applied.
7.3.2
Radio parameters configured

The SS shall support DL QPSK, 16QAM and 64QAM modulation schemes. The configured radio parameters, including DCI format, resource allocation types, maximum allowed modulation scheme, first virtual / physical resource block to be used, maximum available resource blocks and redundancy version, are provided to the SS.

In the normal signalling test condition, DL RLC and HARQ retransmissions are rare. The redundancy version is provided to allow the occasional HARQ retransmissions. For those MAC, RLC tests contained in Table 7.3.2-1 where timing requirements are involved the DL or UL HARQ retransmissions are not tolerable. Table 7.3.2-2 lists the RLC tests where timing requirements are involved, only one DL or UL HARQ retransmission per transport block is tolerable. Unless otherwise specified, if HARQ retransmissions occur in the test cases contained in Table 7.3.2-1 or more than one HARQ retransmission occurs in the test cases of table 7.3.2-2, the test cases will be terminated with verdict inconclusive.
NOTE:
If the test is expecting the reporting of UL ACK/NACK for the DL MAC PDUs, or is configuring the PHICH in a certain mode, HARQ retransmissions other than those that are already specified in the prose will have an impact on the test sequence. If test cases perform scheduling of data transmissions and/or receptions, or the testing timers in the test cases are less than 900 ms (i.e. the tolerance for 90 ms), HARQ retransmissions will make it difficult to continue testing.
Table 7.3.2-1: TC list intolerable of HARQ retransmissions
	Test case
	Comment

	MAC

	7.1.3.1, 7.1.3.2, 7.1.3.4, 7.1.3.5, 7.1.3.6, 7.1.3.9, 7.1.6.1, 7.1.6.2
	HARQ feedback reporting enabled or DL CRC errors introduced; DL HARQ un specified (re)transmissions will result in ‘Fail’ in test body, UL HARQ retransmissions are allowed;

	7.1.4.8
	Strict relationship between grant and UL data

	7.1.4.3
	Up to 104 PDUs to be sent in DL every TTI;

	7.1.4.2, 7.1.4.11, 7.1.4.12, 7.1.4.14, 7.1.5.4
	HARQ feedback transmission specified or PHICH errors introduced

	7.1.4.15, 7.1.4.16
	Periodic UL grants

	RLC

	7.2.2.6, 7.2.2.7, 7.2.2.8, 7.2.2.10, 7.2.3.1, 7.2.3.2, 7.2.3.4, 7.2.3.5, 7.2.3.10, 7.2.3.13, 7.2.3.14, 7.2.3.15, 7.2.3.18
	Tolerating HARQ retransmissions is not feasible due to rigid timing and scheduling conditions. Testing timer < 900 ms


Table 7.3.2-2: TC list intolerable of more than one HARQ retransmission per transport block
	Test case
	Comment

	RLC

	7.2.3.6, 7.2.3.7, 7.2.3.8, 7.2.3.9, 7.2.3.17
	Tolerating more than one HARQ retransmission is not feasible due to rigid timing and scheduling conditions. Testing timer < 900 ms

	


7.3.2.1
HARQ Retransmission when MIMO is configured

For test cases configuring MIMO, if more than one transport block is scheduled, the HARQ retransmission is handled independently for each transport block by the SS.  In the case that the UE ACKs one transport block, NACKs the other transport block and there is no fresh data scheduled for transmission, the SS only schedules the NACKed transport block for retransmission, mapping it to the first transport block addressed by the DCI format (2 or 2A), setting the transport block appropriately to codeword swap flag value, and disabling the second transport block.
7.3.3
General DL scheduling scheme

The rules in the present clause, unless particularly specified, are applied to both default DCI combinations.

The bandwidth of 5/10/20 MHz makes 25/50/100 available physical resource blocks respectively. The 25/50/100 resource blocks are divided into three distinct sets. Exact set sizes and the elements contained in the individual sets depend upon the DCI combination to be applied.

-
The first set is reserved for BCCH mapped to DL-SCH (SI-RNTI).
-
The second set is reserved for PCCH mapped to DL-SCH (P-RNTI).
-
The third set is used for one of mutually exclusive transmissions of:
-
'Random Access Response' mapped to DL-SCH (RA-RNTI); or
-
UE-dedicated scheduling mapped to DL-SCH (C-RNTI/ SPS C-RNTI/ Temp C-RNTI).

For each subframe for which data of one or more types is scheduled, the SS shall select a Transport Block Size (TBS), independently for each type of data scheduled, such that:

-
All the scheduled data is transmitted respecting the timing information.  More details on the timing information can be found in clause 7.8.
-
.-
Not more than MaxRbCnt resource blocks are used, for DCI format 1C, NPRB = MaxRbCnt.
-
Minimum MAC Padding is performed.
-
If all scheduled Data cannot be transmitted in the indicated subframe, for example due to TDD and half duplex configuration, it shall be transmitted in the next available subframe.

<End of modified section>

<Start of next modified section>
7.3.3.6
UE-dedicated scheduling scheme in explicit mode

This scheme applies to 

1. spatial multiplexing MIMO configurations or 

2. transmit diversity MIMO configurations and  non-MIMO configuration where the normal mode scheduling scheme is inappropriate.

<End of modified section>

<Start of next modified section>
7.12
Test method for RRC signalling latency

Test cases testing RRC signalling latency will need special test method. The PUCCH synchronisation state of UE influences the test method. Following 2 different ways in which the UE’s completeness of procedure can be probed are considered:

1.
UE is still PUCCH synchronized and can respond to uplink grants

2.
UE needs a RACH procedure and hence RACH procedural delays add upon the actual procedure delay.

7.12.1
Procedure delays in PUCCH synchronized state 

For latency tests there may be up to 4 HARQ retransmissions in DL (corresponding to the default configuration of the SS) but HARQ retransmissions in UL cannot be compensated, i.e. any HARQ error in UL shall result in an inconclusive verdict for the test case (otherwise a UE may get fail due to a HARQ error).
Figure 7.12.1-1 demonstrates the latency check procedure that will be applied when UE is in PUCCH synchronized state and can respond to uplink grants.

SS is configured to report ACK/NACK received from UE, to TTCN.
NOTE: Due to L2 signalling (e.g. RLC STATUS PDUs) it is necessary to limit the reporting of UL HARQ ACK/NACK to the time between sending of the RRC message and receiving the ACK
By default SS is configured to retransmit any DL MAC PDU max 4 times.

To avoid unexpected side effects the Time Alignment timer needs to be set to infinity and the SS shall be configured to not send any Timing Advance MAC control elements during the latency tests (since this may result in additional ACK/NACK)

The SS shall be configured to report HARQ errors and in the case of an UL HARQ error, an inconclusive verdict is assigned.
In the case of HARQ retransmissions in DL the HARQ RTT Timer according to TS 36.321 clause 7.7 [16] is
· 8 for FDD
· 10 for TDD configuration 1 in case the DL PDU is sent in subframe 4 (as per default; see Table 7.12.1-1)
The SS shall schedule DL retransmission at 4th FDD TTI for FDD or 6th TTI for TDD since reception of the NACK.



Let N be the max allowed delay for procedure.

TTCN schedules at time T1 a DL message to the UE. 
TTCN schedules UL grants at
T2(k) = T1 + N + ∆1 + k * RTT;
with 
k = 0..4; number of HARQ retransmission in DL
RTT = 8 (FDD)
RTT = 10 (TDD) 
∆1 = 0 (FDD)
∆1 = 0..3 (TDD; possible UL subframe uncertainty since not all subframes can be used for UL)
Example: 
given TDD; DL PDU sent at subframe 4; N=19
( ∆1 = 1 since UL grant cannot be scheduled for subframe 3 but needs subframe 4 too

The UL data is sent by the UE at
T3(K) = T2(K) + 4 + ∆2  with ∆2  = 0 for FDD and ∆2  = 0..3 for TDD and K is the value of k corresponding to which a HARQ Ack is received
The latency requirements are fulfilled when
T3(K) - T1 = N + 4 + ∆1 + ∆2 + K * RTT
Looking at TDD configuration 1 in detail it can be shown that ∆ = ∆1 + ∆2 = 0 .. 3
( T3(K) - T1 = N + 4 + ∆ + k * RTT; with ∆ = 0 .. 3
Note:
as long as N is a multiple of 5ms even for TDD configuration 1 we get ∆ = 0
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Figure 7.12.1-1: Delays in PUCCH synchronized state

Table 7.12.1-1: TDD configuration 1

	Subframe
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Configuration 1
	D
	S
	U
	U
	D
	D
	S
	U
	U
	D

	Delay from DL to Ack/Nack [TTIs]
	
	
	6,7
	4
	
	
	
	6,7
	4
	

	Delay from NCK to re tx [TTIs]
	
	
	4
	6
	
	
	
	4
	6
	

	RTT
	11
	10
	
	
	10
	11
	10
	
	
	10


7.12.2
Procedure delays when RACH procedure required

Figure 7.12.2-1 demonstrates the latency check procedure that will be applied when UE is not PUCCH synchronized state needs RACH procedure.

PRACH configuration index is set as 14 for FDD, 12 for TDD which allows UE to send Preamble in any frame at any subframe.

SS is configured to report ACK/NACK, PRACH preambles received from UE.

By default SS is configured to retransmit any DL MAC PDU max 4 times [1 Transmission and 4 Retransmission].

Let N be the max allowed delay for procedure.

TTCN schedules at time T1, DL message to the UE. This is achieved using Time stamps in send ASP’s.

The time difference between the ACK and the reception of PRACH preamble will be checked against N plus any Interruption time (TS 36.133 [37]) and verdict is assigned, when (Y-X) <= N + Tinterrupt + ∆
∆ = 0 for FDD,

∆ = 3TTI for TDD, where 3TTI is UL subframe uncertainty.

If cell change occurs, cell timing differences, Frame number offsets need to be included for procedural delay evaluations.
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Figure 7.12.2-1: Delays when RACH procedure needed

<End of modified section>

<Start of next modified section>
9
IXIT Proforma

This partial IXIT proforma contained in the present document is provided for completion, when the related Abstract Test Suite is to be used against the Implementation Under Test (IUT).

Text in italics is a comment for guidance for the production of an IXIT, and is not to be included in the actual IXIT.

The completed partial IXIT will normally be used in conjunction with the completed ICS, as it adds precision to the information provided by the ICS.

9.1
E-UTRAN PIXIT

Table 9.1-1: CommonPIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_AccessPointName
	octetstring
	
	
	Access Point Name, as defined in 23.003 and used in 24.008, section 10.5.6.1

	px_AttachTypeTested
	EUTRA_ATTACH_TESTED_Type
	EPS_ATTACH_ONLY
	EPS_ATTACH_ONLY, COMBINED_ATTACH
	Attach Type to be tested, if UE supports both pc_Attach and pc_Combined_Attach

	px_eAuthRAND
	B128_Type
	oct2bit('A3DE0C6D363E30C364A4078F1BF8D577'O)
	
	Random Challenge

	px_ePrimaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	E-UTRA primary band channel bandwidth

	px_eJapanMCC_Band6
	NAS_Mcc
	'442'H
	
	Japan MCC code to be used for Band 6. The same value will be used for E-UTRA and Inter-RAT cells. Type is different to that defined in TS 34.123-3 [7].

	Px_ePrimaryFrequencyBand
	FrequencyBand_Type
	1
	
	E-UTRA primary frequency band

	px_eSecondaryFrequencyBand
	FrequencyBand_Type
	2
	
	E-UTRA secondary frequency band

	px_ETWS_CB_DataPage1
	charstring
	
	
	ETWS Page 1 warning data message

	px_ETWS_CB_DataPage2
	charstring
	
	
	ETWS Page 2 warning data message

	px_ETWS_CB_DigitalSignature
	O43_Type
	
	
	ETWS Digital Signature

	px_Ipv4_Address1_UE
	charstring
	
	
	Ipv4 Address connected to PDN1

	px_Ipv4_Address2_UE
	charstring
	
	
	Ipv4 Address connected to PDN2

	px_Ipv4_Address1_NW
	charstring
	
	
	Ipv4 Gateway Address in PDN1

	px_Ipv4_Address2_NW
	charstring
	
	
	Ipv4 Gateway Address in PDN2

	px_Ipv4_Address_HomeAgent
	charstring
	
	
	Ipv4 Home Agent Address

	px_Ipv6_Address1_UE
	charstring
	
	
	Ipv6 Address connected to PDN1

	px_Ipv6_Address2_UE
	charstring
	
	
	Ipv6 Address connected to PDN2

	px_Ipv6_Address1_NW
	charstring
	
	
	Ipv6 Gateway Address in PDN1

	px_Ipv6_Address2_NW
	charstring
	
	
	Ipv6 Gateway Address in PDN2

	px_Ipv6_Address_HomeAgent
	charstring
	
	
	Ipv6 Home Agent Address

	px_SMS_ChkMsgReceived
	boolean
	true
	
	Whether the operator can check an MT Short Message received

	px_SMS_PrefMem1
	charstring
	"SM"
	
	SMS Preferred Memory 1 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_PrefMem2
	charstring
	"SM"
	
	SMS Preferred Memory 2 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_PrefMem3
	charstring
	"MT"
	
	SMS Preferred Memory 3 <mem1> of TS 27.005 cl. 3.2.2

	px_SMS_Service
	charstring
	"0"
	
	SMS Service <service> of TS 27.005 cl. 3.2.1

	px_Ipv4viaNAS_TestMode
	boolean
	FALSE
	
	This parameter can be set to TRUE so as to force allocation of Ipv4 only PDN connection and IP address allocation via NAS signalling in the preamble of test cases using test mode (see TS 36.508 [3] clause 4.5.2A).

	px_RATComb_Tested
	RATComb_Tested_Type
	EUTRA_UTRA
	EUTRA_UTRA, EUTRA_GERAN, EUTRA_Only
	This parameter represents the network RAT capability / preference and indicates which, if any is supported, RAT combination is to be tested.

	px_SinglePLMN_Tested
	SinglePLMN_Tested_Type
	MultiPLMN
	SinglePLMN,

MultiPLMN
	This parameter represents the network capability/preference to support multi PLMNs on the same test Band and indicates the preference of multi PLMNs or single PLMN test environment.


Table 9.1-2: E-UTRAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_eTDDsubframeConfig
	TDD_SubframeAssignment_Type
	1
	
	TDD uplink-downlink subframe configuration

	px_eUE_Category_Type
	UE_Category_Type
	1
	
	UE Category values 1..5 as defined in 36.306 clause 4.1

	px_eSecondaryBandChannelBandwidth
	Dl_Bandwidth_Type
	n25
	
	E-UTRA secondary band channel bandwidth

	px_NAS_CipheringAlgorithm
	B3_Type
	001'B
	
	NAS Ciphering Algorithm

	px_NAS_IntegrityProtAlgorithm
	B3_Type
	001'B
	
	NAS Integrity Algorithm

	px_RRC_CipheringAlgorithm
	CipheringAlgorithm
	eea0
	
	Ciphering Algorithm

	px_RRC_IntegrityProtAlgorithm
	IntegrityProtAlgorithm
	eia1
	
	Integrity Algorithm

	px_MaxNumberROHC_ContextSessions
	MaxNumberROHC_ContextSessions_Type
	Cs16
	
	Maximum number of ROHC context sessions

	px_Release
	AccessStratumRelease
	Rel8
	
	Release the UE supports


9.2
MultiRAT PIXIT
Table 9. 2-1: GERAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_GERAN_BandUnderTest
	GERAN_BandUnderTestType
	GSM_P900
	
	Indicates which band is under test.  


Table 9. 2-2: UTRAN PIXIT

	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_UTRAN_CipheringAlgorithm
	CipheringAlgorithm_r7
	uea2
	uea0, uea1, uea2
	UTRAN Ciphering algorithm

	px_UARFCN_TDD_D_Low
	integer
	
	
	Low Range downlink UARFCN value for LCR TDD

	px_UARFCN_TDD_D_Mid
	integer
	
	
	Mid Range downlink UARFCN value for LCR TDD

	px_UARFCN_TDD_D_High
	integer
	
	
	High Range downlink UARFCN value for LCR TDD

	px_TDD_OperationBand
	charstring
	
	
	LCR TDD Operation Band


Table 9. 2-3: CDMA2000 HRPD PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_HRPD_BandClass
	BandclassCDMA2000_Type
	1
	
	Band Class;

Table 1.5-1 of C.S0057_D

Default value corresponds to 1.8 to 2.0 GHz PCS band

	px_HRPD_SectorID_Cell15
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000001'O)
	
	Sector ID of Cell 15;

Clause 13.9 of C.S0024_B

	px_HRPD_SectorID_Cell16
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000002'O)
	
	Sector ID of Cell 16;

Clause 13.9 of C.S0024_B

	px_HRPD_SectorID_Cell17
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000003'O)
	
	Sector ID of Cell 17;

Clause 13.9 of C.S0024_B

	px_HRPD_SectorID_Cell18
	SectorID_HRPD_Type
	oct2bit('FEA00000000000000000000000000004'O)
	
	Sector ID of Cell 18;

Clause 13.9 of C.S0024_B

	px_ColorCode
	ColorCode_Type
	64
	
	Colour code of the subnet to which the sectors belong;

Same for all HRPD cells

	px_OpenLoopAdjust
	OpenLoopAdjust_Type
	10
	
	The value of open loop adjust to be used by access terminals in the open loop power estimate, expressed as an unsigned value in units of 1 dB. The value  used by the access terminal is -1 times the value of this field

	px_HRPD_TrafficChannelAssignmentCell15
	octetstring
	
	
	Encoded PDU of Traffic Channel Assignment to be sent in MobilityFromEUTRACommand


Table 9.2-4: CDMA2000 1xRTT PIXIT
	Parameter Name
	Parameter Type
	Default Value
	Supported Values
	Description

	px_1XRTT_BaseId_Cell19
	B16_Type
	int2bit (39,16)
	
	Base ID of Cell 19

	px_1XRTT_BaseId_Cell20
	B16_Type
	int2bit (40,16)
	
	Base ID of Cell 20

	px_1XRTT_BaseId_Cell21
	B16_Type
	int2bit (41,16)
	
	Base ID of Cell 21

	px_1XRTT_BaseId_Cell22
	B16_Type
	int2bit (42,16)
	
	Base ID of Cell 22

	px_1XRTT_HandoffDirectionCell19
	octetstring
	‘123456’O
	
	Encoded PDU of Handoff Direction Assignment to be sent in MobilityFromEUTRACommand

	px_1XRTT_NID
	B16_Type
	int2bit (100,16)
	
	default Network ID of 1xRTT Cells

	px_1XRTT_SID
	B15_Type
	int2bit (200,15)
	
	default System  ID of 1xRTT Cells

	px_1XRTT_TMSI_Def
	O4_Type
	'1234ABCD'O
	
	TMSI to be used  in 1XRTT

	px_1XRTT_MinProtRev
	ProtRev_Type
	0
	
	Minimum Protocol revision supported by Base Station

	px_1XRTT_UserInfo_EncMode
	EncryptionMode_Type
	2
	
	Encryption Mode

Rijndael algorithm

	px_1XRTT_Sig_EncMode
	EncryptionMode_Type
	2
	
	Encryption Mode

Rijndael algorithm

	px_1XRTT_BandClass
	BandclassCDMA2000_Type
	1
	
	Band Class; Table 1.5-1 of C.S0057_D. Default value corresponds to 1.8 to 2.0 GHz PCS band

	px_1XRTT_CS_PagingMessage_Cell19
	octetstring
	
	
	Encoded PDU of CS paging message  to be sent in DLInformationTransfer; The message is encapsulated in a GCSNA1xCircuitService defined in C.S0097 clause 2.4.1

	px_PowerDownRegEnabled
	boolean
	true
	
	Parameter for power down reg in 1xRTT

	px_1XRTT_Zone_Timer
	B3_Type
	‘000’B
	
	Zone timer sent in ‘System Parameters Message’ overhead message


<End of modified section>

<Start of next modified section>
11
Guidelines on test execution

This clause provides the guidelines on test executions.

11.1
Guidelines for E-UTRA on different operating Bands

The restriction on test case execution as listed in this clause is due to the restriction of bandwidth to accomodate the necessary number of radio frequencies for the specific operating Band as used by the test cases.
A test case using more than one radio frequency, i.e. using the radio frequencies f2 or f3 or f4 specified in TS 36.508 [3], shall avoid to be executed on operating
Band 12 with 10MHz bandwidth,

Band 13,

Band 17 with 10MHz bandwidth.
The list containing such test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.4, 6.1.1.6, 6.1.2.5, 6.1.2.7, 6.1.2.8, 6.1.2.9, 6.1.2.10, 6.1.2.11, 6.1.2.13, 6.1.2.15, 6.3.1, 6.3.6,

8.1.3.4, 8.1.3.5, 8.2.4.6, 8.3.1.3, 8.3.1.4, 8.3.1.6, 8.3.1.9, 8.3.1.10, 8.3.1.11,

9.1.2.6, 9.2.1.1.1a, 9.2.1.1.7, 9.2.1.1.13, 9.2.1.1.15, 9.2.1.1.16, 9.2.1.1.18,  9.2.1.2.1, 9.2.1.2.10, 9.2.1.2.12, 9.2.1.2.14, 9.2.3.1.4, 9.2.3.1.9, 9.2.3.1.16, 9.2.3.1.22, 9.2.3.1.25, 9.2.3.2.1, 9.2.3.2.12,  9.2.3.2.15, 9.2.3.2.16,
11.2.5, 11.2.6, 11.2.7,
13.4.1.2.

A test case using more than two radio frequencies, i.e. using the radio frequencies f3 or f4 specified in TS 36.508 [3], shall avoid to be executed on operating 
Band 6,
Band 14, 
Band 17 with 5MHz bandwidth,

Band 23 with 10MHz bandwidth,
Band 38
The list containing such test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.3, 6.1.1.4, 6.1.1.6, 6.1.2.7, 6.1.2.8, 6.1.2.9, 6.1.2.15, 
8.1.3.5, 8.3.1.4,

9.1.2.6, 9.2.1.1.1a, 9.2.1.1.7, 9.2.1.1.13, 9.2.1.1.15, 9.2.1.1.16, 9.2.1.2.12, 9.2.3.1.4.

A test case using more than three radio frequencies, i.e. using the radio frequency f4 specified in TS 36.508 [3], shall avoid to be executed on operating 
Band 12 with 5MHz bandwidth,
Band 18,
Band 19,
Band 20, 

Band 21,
Band 34.
The list containing such test cases is given below:

6.1.1.1, 6.1.1.2, 6.1.1.6
9.2.1.1.7, 9.2.1.2.12, 9.2.3.1.4.
11.2
Guidelines for E-UTRA/UTRA operating Bands
11.2.1
Guidelines for EUTRA/UTRA operating on the same Band
The restriction on test case execution as listed in this clause is due to the restriction of bandwidth of an EUTRA Band accomodating the necessary number of radio frequencies on the same E-UTRA/UTRA operating Band.
A test case using more than one radio frequency, on the same EUTRA and UTRA band, shall avoid to be executed on operating

Band 12 with 10MHz bandwidth,

Band 13,

Band 17 with 10MHz bandwidth.

The list containing such test cases is given below:

6.2.1.1, 6.2.1.2, 6.2.1.3, 6.2.2.1, 6.2.2.5, 6.2.2.8, 6.2.3.3, 6.2.3.4, 6.2.3.5, 6.2.3.6, 6.2.3.13, 6.2.3.31, 6.2.3.32, 6.3.3, 6.3.4, 6.3.7, 6.3.8, 

8.1.3.6, 8.1.3.7, 8.3.2.3, 8.3.2.4, 8.3.2.5, 8.3.2.6, 8.3.3.2, 8.4.1.2, 8.4.1.4, 8.4.2.2, 8.4.2.4, 8.5.2.1,

9.2.1.2.1b, 9.2.1.2.1c, 9.2.1.2.1d, 9.2.1.2.5, 9.2.1.2.6, 9.2.1.2.7, 9.2.1.2.8, 9.2.1.2.9, 9.2.1.2.11, 9.2.1.2.13, 9.2.1.2.15, 9.2.2.1.10, 9.2.3.1.6, 9.2.3.1.15, 9.2.3.1.18, 9.2.3.2.1a, 9.2.3.2.1b, 9.2.3.2.1c, 9.2.3.2.3, 9.2.3.2.5, 9.2.3.2.6, 9.2.3.2.7, 9.2.3.2.8, 9.2.3.2.9, 9.2.3.2.11, 9.2.3.2.13, 9.2.3.2.14, 9.2.3.3.1, 9.2.3.3.2, 9.2.3.3.4, 9.2.3.3.5, 9.2.3.3.6, 
11.2.8,

13.1.2, 13.1.2a, 13.1.3, 13.1.4, 13.1.5, 13.1.15, 13.1.16, 13.3.2.1, 13.4.2.1, 13.4.2.4, 13.4.3.1.

A test case using more than two radio frequencies on the same EUTRA and UTRA band shall avoid to be executed on operating
Band 6,

Band 14,

Band 17 with 5MHz bandwidth,

Band 23 with 10MHz bandwidth,
Band 38.

The list containing such test cases is given below:

6.2.1.1, 6.2.1.2, 6.2.1.3,

9.2.1.2.9, 9.2.1.2.11, 9.2.1.2.13, 9.2.3.1.15, 9.2.3.1.18, 9.2.3.2.5, 9.2.3.2.6, 9.2.3.2.7, 9.2.3.2.8, 9.2.3.2.11, 9.2.3.2.13, 9.2.3.2.14.
A test case using more than three radio frequencies, on the same EUTRA and UTRA band shall avoid to be executed on operating
Band 12 with 5MHz bandwidth,

Band 18,

Band 19,

Band 20, 

Band 21,

Band 34.

The list containing such test cases is given below:

9.2.3.2.14.
11.2.2
Guidelines for EUTRA/UTRA operating on the different Bands

The restriction on test case execution as listed in this clause is due to the restriction of bandwidth of an EUTRA Band accomodating the necessary number of radio frequencies when E-UTRA and UTRA operating on the different Bands.
A test case using more than one radio frequency shall avoid to be executed on E-UTRA operating

Band 12 with 10MHz bandwidth,

Band 13,

Band 17 with 10MHz bandwidth.

The list containing such test cases is given below:

6.2.1.1, 6.2.1.2, 6.2.1.3,

9.2.1.2.9, 9.2.1.2.11, 9.2.1.2.13, 9.2.3.1.15, 9.2.3.1.18, 9.2.3.2.5, 9.2.3.2.6, 9.2.3.2.7, 9.2.3.2.8, 9.2.3.2.11, 9.2.3.2.13, 9.2.3.2.14,

A test case using more than two radio frequencies shall avoid to be executed on E-UTRA operating

Band 6,

Band 14,

Band 17 with 5MHz bandwidth,

Band 23 with 10MHz bandwidth,
Band 38.

The list containing such test cases is given below:

6.2.1.1,

9.2.1.2.9, 9.2.1.2.11, 9.2.3.1.15, 9.2.3.1.18, 9.2.3.2.11, 9.2.3.2.13, 9.2.3.2.14.
A test case using more than three radio frequencies shall avoid to be executed on E-UTRA operating

Band 12 with 5MHz bandwidth,

Band 18,

Band 19,

Band 20, 

Band 21,

Band 34.

The list containing such test cases is given below:

9.2.3.2.14.
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