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<Beginning of modified clauses>
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

Hence to determine the exact need of the grant requirement of the UE a network/SS needs to act on all three 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.

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 should be 80 % of the 'Time Alignment Timer' Value configured at UE. This guarantees that UE will remain PUCCH synchronized as long as SS transmits Timing Advance control elements. This prevents the UE from performing the RACH procedure for the grant request.

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 3 Types of grant allocation configurations are possible for UE in connected state and PUCCH 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.

This type of grant allocation is suitable for RRC and NAS test cases and the registration (preamble) of all tests.

Grant allocation Type 2:

Configure SS to maintain PUCCH Synch.

Configure SS to periodically transmit a grant (IMCS & NPRB). Number of grants(1 or more) and period configured by TTCN. First grant transmitted as specified in timing information.

This type of grant allocation is suitable for RLC, PDCP and few MAC test cases.

No additional grant is allocated on reception of any SR’s

Grant Allocation Type 3:

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

Configure SS to transmit a one time grant (IMCS & NPRB) in the time requested by TTCN.  The one time transmission  is achieved by setting Number of grants=1 and period =∞..

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, in UE connected and PUCCH synchronised states, 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. 
All the UL grant allocation methods define grant allocation in terms of UL TBS to be used and in terms of IMCS and NPRB. The SS shall allocate RBs corresponding to 0..(NPRB-1).
7.3
Downlink Resource Allocation














The DL resource allocation is an SS emulation function. In order to ensure the same DL behaviours on the different SS platforms in the timing stringent requiements, 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 100ms in advance. The 100ms 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.

7.3.2
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. In case of AM RLC retransmissions, the SS shall indicate to the TTCN the RLC retransmissions.
7.3.3
General DL scheduling scheme

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

The default bandwidth of 5 MHz makes 25 available physical resource blocks. The 25 resource blocks are divided into three distinct sets. Exact set sizes and the elements contained in the individual sets depend upon the DCI schemes 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/ SPC C-RNTI/ Temp C-RNTI etc).
For each subframe for which data of one or more types is scheduled, the SS shall select a Transport Block Size (TBS), independently from each type of data scheduled, such that:

All the scheduled data is transmitted respecting the timing information.
If TimingInfo is ‘now’ SS shall schedule the data for transmission in the nearest available sub-frame.
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.

7.3.3.1
Additional rules for BCCH scheduling scheme

This scheme is applicable for Data transmission on logical channel BCCH mapped to DL-SCH, PDCCH scrambled by SI-RNTI. For both DCI combinations 4 physical resource blocks are reserved for BCCH transmission. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

The Max TBS is restricted to 600. (nearest value achievable for ITBS = 9 and NPRB =4)

If the scheduled Data cannot fit into Max TBS, SS generates an error (it’s a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict
Rules in clause 7.3.3.1.1 for DCI combination 1 and in 7.3.3.1.2 for DCI combination 2 shall be applied
7.3.3.1.1
BCCH with DCI combination 1

TS 36.213 [30], table 7.1.7.2.1-1, rows with ITBS =0..26 and columns with NPRB =2 (corresponding to TPC LSB =0) and NPRB =3 (corresponding to TPC LSB =1), TBS <Max TBS are applicable.

Distinct TBSs and all (TPC LSB, ITBS) combinations for each distinct TBS are listed in the sheet.
If a TBS can have two (TPC LSB, ITBS) combinations, the combination with TPC LSB =0 is selected.

RIV(=36) indicates 4 PRBs with index 0..3 allocated.
7.3.3.1.2
BCCH with DCI combination 2
TS 36.213 [30], table 7.1.7.2.1-3 , ITBS  =0..17 with TBS <Max TBS are applicable.

RIV(=12) indicates 4 virtual RBs with index 0..3 allocated. These correspond to the physical RBs with index 0, 6, 12, 18 in even slots and 12, 18, 0, 6 in odd slots.
7.3.3.2
Additional rules for PCCH specific scheduling scheme

This scheme is applicable for Data transmission on logical channel PCCH mapped to DL-SCH, PDCCH scrambled by P-RNTI. For DCI combination 1, one physical resource block is reserved. For DCI combination 2, two physical resource blocks are reserved. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

· If the scheduled Data cannot fit into Max TBS, SS generates an error (it’s a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict.
· Rules in clause 7.3.3.2.1 for DCI combination 1 and 7.3.3.2.2 for DCI combination 2 shall be applied
7.3.3.2.1
PCCH with DCI combination 1

TS 36.213 [30], table 7.1.7.2.1-1, rows with ITBS =0..26 and columns with NPRB =2 (corresponding to TPC LSB =0) and 3 (corresponding to TPC LSB =1) TBS <Max TBS are applicable.

The Max TBS is restricted to 120 (nearest value achievable for ITBS = 9 and NPRB =1). 

Distinct TBSs and all (TPC LSB, ITBS) combinations for each distinct TBS are listed in the sheet.
If a TBS can have two (TPC LSB, ITBS) combinations, the combination with TPC LSB =0 is selected.

RIV(=5)  indicates 1 PRBs with index 4 allocated.
7.3.3.2.2
PCCH with DCI combination 2
TS 36.213 [30], table 7.1.7.2.1-3 , ITBS =0..11 with TBS <Max TBS  are applicable.

The Max TBS is restricted to 296 bits (nearest value achievable for ITBS = 9 and NPRB =2).

RIV(=2) indicates two virtual RBs with index 4 and 5 allocated. These correspond to physical RBs with index 1 and 7 in even slots and 13 and 19 in odd slots.
7.3.1.1 7.3.3.3
Additional rules for RAR specific scheduling scheme

This scheme is applicable for transmission of Random Access Response mapped to DL-SCH, PDCCH scrambled by RA-RNTI. For both DCI combinations four physical resource blocks are reserved. The maximum modulation scheme is restricted to QPSK.

Following additional rules are applied for TBS selection:

The Max TBS is restricted to 600 bits (nearest value achievable for ITBS = 9 and NPRB =4).

If the scheduled Data cannot fit into Max TBS, SS generates an error (it’s a TTCN error). TTCN should gracefully exit the test case as a fatal error, assigning inconclusive verdict.
Rules in clause 7.3.3.3.1 for DCI combination 1 and 7.3.3.3.2 for DCI combination 2 shall be applied.
7.3.3.3.1
RAR with DCI combination 1

TS 36.213 table 7.1.7.2.1-1, rows with ITBS =0..26 and columns with NPRB =2 (corresponding to TPC LSB =0) and 3 (corresponding to TPC LSB =1) TBS <Max TBS  are applicable

Distinct TBSs and all (TPC LSB, ITBS ) combinations for each distinct TBS are listed in the sheet.
If a TBS can have two (TPC LSB, ITBS ) combinations, the combination with TPC LSB =0 is selected.

RIV(=41)  indicates 4 PRBs with index 5..8 are allocated.
7.3.3.3.2
RAR with DCI combination 2
TS 36.213 table 7.1.7.2.1-3 , ITBS =0..17 with TBS <Max TBS  are applicable

RIV (=15)  indicates 4 virtual RBs with index 6..9 allocated. These corresponds to physical RB with index 13,19,2,8 in even slots and 1,7,14,20 in odd slots.
7.3.3.4
Additional rules for UE-dedicated scheduling scheme in normal mode
The UE-dedicated DL scheduling can work in the normal mode and in the explicit mode. The two resource allocation schemes shall be reconfigurable from each other when the UE and SS are not sending and receiving data, for instance, at end of the test preamble and before the beginning of the test body.
The present clause is specified for the use of the normal mode. The explicit mode is referred to 7.3.3.6.
The scheme specified in the present clause is applicable for transmission of data dedicated to a UE, mapped to DL-SCH, PDCCH scrambled by C-RNTI/ SPC C-RNTI/ Temp C-RNTI etc. when spatial multiplexing MIMO mode is not configured. The maximum modulation scheme is restricted to 64QAM. For the DCI combination 1, 20 physical resource blocks, and for the DCI combination 2, 17 physical resource blocks are reserved.

Following additional rules are applied for TBS selection:

· Multiple ASPs can also carry same explicit timing information; indicating different ASP payloads, eventually needs to be transmitted in 1 TTI.

· The Max TBS is restricted to 10296 bits (Max supported by UE category type 1).

· Data pending for transmission in a given sub-frame consists of (listed in transmission priority order):
· MAC Control Elements that the SS needs to send

· AMD STATUS PDU(s) that the SS needs to send 

· Data not sent in previous subframe(s)

· Fresh Data scheduled for transmission in this subframe for all logical channels.
· Distinct TBSs and all (NPRB, ITBS) combinations for each distinct TBS are listed in the sheet.
· If a TBS size can be achieved with more than one combination of IMCS (ITBS) and NPRB:
· Select combination with lowest delta between NPRB and IMCS
· If still more than one combination remain, select combination with highest NPRB.

Not more than one RLC Data PDU shall be placed in a MAC PDU per logical channel (i.e. minimize RLC segmentation).

Data not transmitted within a subframe is scheduled as pending for transmission in the next available subframe according to the priorities given above. Pending data for transmission will rarely happen for the signalling and protocol test.
TBS selected in a context by various platforms shall be within an allowed deterministic tolerance of:

2 bytes for potential Timing Advance Command MAC Control Element (1 byte data + 1 byte MAC sub header)

4 bytes each for AMD STATUS PDU (2 bytes data + 2 bytes MAC subheader)

Therefore in the worst case the SS may add up to (2 + 4 x NAMRB ) bytes to the data scheduled for transmission in a certain subframe, where NAMRB is the number of AM radio bearers (SRB or DRB) actively sending DL data in the test, in any subframe.
For DCI combination 1 RIV is calculated based on physical resource blocks corresponding to NPRB of the selected TBS and (NPRB, ITBS) combination. The physical resource blocks that can be allocated are the first NPRB resources of index range 5..24.
For DCI combination 2, RBG assignment  is calculated based on physical resource blocks corresponding to NPRB of the selected TBS and (NPRB, ITBS) combination. The physical resource blocks that can be allocated are RBG1(2,3), RBG3(4,5), RBG5(8,9), RBG6(10,11), RBG8(14,15), RBG9(16,17), RBG10(20,21), RBG11(22,23) & RBG12(24). If NPRB is even, the first NPRB /2 RBGs are allocated. If NPRB is odd, then first (NPRB -1)/2 RBGs and RBG 12 are allocated.
7.3.3.5
DL Resource allocation bitmaps

7.3.3.5.1
DCI combination 1

Table 7.3.3.5.1-1: Physical resource allocation bitmap for DCI combination 1

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	BCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	RAR
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	UE-Dedicated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


7.3.3.5.1
DCI combination 2
Table 7.3.3.5.2-1: Physical resource allocation bitmap for DCI combination 2

	NPRB
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24

	BCCH-Even
	0
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	 

	BCCH-Odd
	2
	 
	 
	 
	 
	 
	3
	 
	 
	 
	 
	 
	0
	 
	 
	 
	 
	 
	1
	 
	 
	 
	 
	 
	 

	PCCH-Even
	 
	4
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PCCH-Odd
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	4
	 
	 
	 
	 
	 
	5
	 
	 
	 
	 
	 

	RAR-Even
	 
	 
	8
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 
	6
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 

	RAR-Odd
	 
	6
	 
	 
	 
	 
	 
	7
	 
	 
	 
	 
	 
	 
	8
	 
	 
	 
	 
	 
	9
	 
	 
	 
	 

	UE-Dedicated
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Note: Odd and even refer to slots.
7.3.3.6
UE-dedicated scheduling scheme in explicit mode
This scheme applies to MIMO configurations or to non-MIMO configuration where the normal mode scheduling scheme is inappropriate.
SS is configured with an exact TBS (modulation and coding scheme, Imcs, and number of resource blocks, Nprb) to use.

Other parameters, such as the HARQ process number and redundancy version to use for each transmission, are also configured by the TTCN.
All data scheduled for a certain subframe shall be transmitted in the single indicated subframe, using configured parameters. The TTCN shall ensure that the configured parameters are consistent, in particular that the scheduled data size and the configured TBS match each other.

It is FFS how the SS shall handle scheduled transmissions colliding with MAC Control Elements or AMD STATUS PDUs, scheduled independently by the SS.
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