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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 or 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 clause 7.3.3.6.

The scheme specified in the present clause is applicable for transmission of data dedicated to a UE in a DL subframe, mapped to DL‑SCH, PDCCH scrambled by C-RNTI/ SPS C-RNTI/ Temp C-RNTI 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 (5 to 24), and for the DCI combination 2, 17 physical resource blocks are reserved. In the case when three intra frequency cells are applied to the test in the DCI combination 1, for the purpose of interference reduction, only 9 PRBs (16 to 24) are reserved.

In TDD normal TBS selection mode, no data is transmitted in DwPTS of the special subframe. For FDD, data can be transmitted in any subframe, except for half-duplex Type B UEs for which scheduling restrictions are specified in clause 7.26.

The 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.

-
For UE Category ≠ 0 the Max TBS is restricted to 10296 bits (Max supported by UE category type 1).
-
For UE Category = 0, the Max TBS is restricted to 1000 bits. Hence in all TBS sheets only TB combinations with TBSize ≤ 1000 are used.
For 5 MHz bandwidth and the DCI combination 1 with 20 PRBs or DCI combination 2, the TBS 8248, 8760, and 9528 are blocked as they result in coding rates higher than 0.93.

For 5 MHz bandwidth and special DCI combination 1 with 9 PRBs, the TBS 2216, 5992 and 6712 are blocked as they result in coding rates higher than 0.93.

For 10 MHz, 15 MHz and 20 MHz bandwidths none of TBSs are blocked due to coding rates higher than 0.93.

TBS 280 is blocked for all bandwidths as it can be achieved by only Nprb =1 and Itbs=15, requiring 64 QAM modulation scheme. This TBS would normally be used for “RACH procedure MSG4+RRCconnectionSetup”.
The blocked TBS are considered to be not available for selection.

-
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).

-
In a subframe, in case there is data pending for transmission from more than one logical channel, for each type of data pending for transmission as defined above, priority shall be given to the logical channel with the lowest logical channel priority value. In case of more than one logical channel with the same logical channel priority value, these logical channels should be served equally. Data pending for transmission from more than one logical channel will rarely happen for the signalling and protocol test.

-
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 5 MHz bandwidth,

-
28..49 for 10 MHz bandwidth,

-
9..30 for 15 & 20 MHz bandwidth.
-
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 size of RBG is 2 for 5 MHz, 3 for 10 MHz and 4 for 15 & 20 MHz. The available physical resource blocks for allocation are:

-
For 5 MHz bandwidth, RBG1(2,3), RBG2(4,5), RBG4(8,9), RBG5(10,11), RBG7(14,15), RBG8(16,17), RBG10(20,21), RBG11(22,23) and RBG12(24). If NPRB is even, the first NPRB /2 available RBGs are allocated. If NPRB is odd, then first (NPRB -1)/2 RBGs and RBG 12 are allocated.

-
For 10 MHz bandwidth, RBG1(3,4,5), RBG2(6,7,8), RBG3(9,10,11), RBG5(15,16,17), RBG6(18,19,20), RBG10(30,31,32), RBG11(33,34,35), RBG12(36,37,38) and RBG16(48,49). If NPRB mod 3 is 0, the first NPRB /3 RBGs are allocated. If NPRB mod 3 is 2, then first (NPRB -2)/3 available RBGs and RBG 16 are allocated.

-
For 15 MHz bandwidth, RBG1(4,5,6,7), RBG2(8,9,10,11), RBG3(12,13,14,15), RBG5(20,21,22,23), RBG6(24,25,26,27), RBG7(28,29,30,31), RBG11(44,45,46,47), RBG13(52,53,54,55), RBG14(56,57,58,59), RBG15(60,61,62,63), RBG17(68,69,70,71), RBG18(72.73.74). If NPRB mod 4 is 0, the first NPRB /4 RBGs are allocated. If NPRB mod 4 is 3, then first (NPRB -3)/4 available RBGs and RBG 18 are allocated.

-
For 20 MHz bandwidth, RBG1(4,5,6,7), RBG2(8,9,10,11), RBG3(12,13,14,15), RBG4(16,17,18,19), RBG5(20,21,22,23), RBG7(28,29,30,31), RBG8(32,33,34,35), RBG9(36,37,38,39), RBG10(40,41,42,43), RBG14(56,57,58,59), RBG15(60,61,62,63), RBG16(64,65,66,67), RBG17(68,69,70,71), RBG19(76.77.78.79) and RBG20(80,81,82,83). The first NPRB /4 RBGs are allocated.
<SECTIONS SKIPPED>
7.25
Test method for MBMS

7.25.1
Schedule transmission of MCCH messages 

The rules for the transmission of MCCH messages are specified in TS 36.331 [19], clause 5.8.1.2. The ASPs SYSTEM_CTRL_REQ and SYSTEM_CTRL_CNF are used as interface to SS; the following rules apply:

The complete MCCH information is provided to SS by using a single ASP. The MCCH carries the MBSFNAreaConfiguration and may also carry the MBMSCountingRequest message.

The scheduling information sent to SS is the same as the scheduling information sent to the UE.

The MCCH information is sent to SS using the asn.1 types, SS shall encode in unaligned PER and add the necessary padding bits as specified in TS 36.331 [19], clause 9.1.1.1.

Segmentation occurs when the MCCH message size is larger than the TBS of the MCH. SS starts scheduling all MCCH information blocks from the same SFN.

NOTE: With the default values NPRB=NRBDL=25 for 5 MHz and default signalling Imcs =2; then Itbs=2 and the TB size will be 1096 bits, hence segmentation may never happen.

7.25.2
MCCH change notification

A change notification is used to indicate the modification of MCCH information. The notification is transmitted on PDCCH, it includes the notification indicator provided in the ASP and is transmitted using the M-RNTI (defined in 3GPP TS 36.321 [16] Table 7.1-1).

The notification messages are sent during one modification period before transmitting the modified MCCH information. The SFN for the start of modification period is calculated by TTCN. The modified MCCH information and the calculated SFN are provided in the ASP SYSTEM_CTRL_REQ. The notification messages are sent on SFN/subframes calculated by TTCN according to 36.331 [19] clause 6.3.7.

7.25.3
MTCH data scheduling

The SS is configured with configuration parameters for CSA, PMCH, MRBs, MSI and scheduling information for MTCH data transmission.

The TTCN shall ensure that:

-
For each configured MCH, the routing & timing information of the scheduled MRB data is consistent with the configured MSI. 

-
The size of all MRB data scheduled in the same subframe shall fit within the resource allocation of that subframe. 

The SS shall ensure that:

-
In subframes belonging to the CSA and for which no MCCH/MTCH/MSI data is scheduled by the TTCN, no MCH data shall be sent in MBMS subframes not used as per MSI.

If an MTCH packet is scheduled from TTCN in a subframe in which MCCH will be automatically transmitted by SS and/or MSI is configured and needs to be included, the MTCH packet and MCCH data along with possible MSI are included in one MAC PDU and signallingMCS is used.

When data is sent on MTCH the SS shall set the MSI in the MAC header according to TS 36.321 [16] clause 6.1.3.7. The periodicity of the MSI is defined by the MCH scheduling period i.e. the MSI is not necessarily included in the subframe where the RLC SDU is transmitted.
7.26
UE Category 0 FDD Half-Duplex Considerations (Type B Half Duplex)
Type B FDD half duplex UE has limitations in receiving a DL sub frame preceding or following a UL subframe for the same UE hence a blank subframe is needed. In [non TTI bundling considerations] max 3 contiguous subframes UL or DL can be scheduled. And after and before any contiguous DL/UL subframes block a blank subframe is needed.
If the UE under test is a Type B FDD half duplex UE:

-
SS will be configured per cell by providing UE category info and FDD half duplex operation. 
-
When explicit timing info is provided in any DL transmission, the SS shall ignore the UE capability and shall follow the explicit scheduling. It will be TTCN responsibility to schedule UL/DL transmissions based on UE capability. Paging is always explicitly scheduled and hence SS follows explicit scheduling for paging.

-
SI scheduling will be configured as per TDD SI scheduling (Table 7.7.2-4) restricting sytem info transmissions in sub frames 0 and 5.

-
For non-explicitly scheduled new DL transmissions/ new UL grant allocations, the SS shall restrict UL/DL operations as per table below:

Table 7.26-1: Scheduling pattern for type B half-duplex FDD UE (non-explicitly scheduled)

	SFN\SubFrame
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	X (any)
	SI
	Blank
	New UL Data/ HARQ
	 Blank
	Blank
	SI
	DL HARQ
	Blank
	New DL Data/ UL Grant
	Blank


-
If HARQ retransmissions are required: 

-
DL retransmissions being asynchronous in nature shall be scheduled by the SS as per above schedule (i.e. subframe 8).

-
UL retransmissions being synchronous will not be limited to subframe 2. i.e. the first UL retransmission will be in frame X+1, subframe 0, second retransmission in frame X+1, subframe 8 and so on.

-    HARQ retransmissions shall be prioritised over new transmissions.
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