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1
Introduction

The purpose of this document is to propose test cases to be added to the RAN5 E-UTRA/EPC test case work plan in [1] to achieve necessary test coverage for transport block size selection for UE DL-SCH and UL-SCH reception and transmission. 

2
Discussion

In current version of RAN5 E-UTRA/EPC work plan there are two placeholders for DL-SCH and UL-SCH Transport Block Size support:

	36.523-1
	7.1.7.1
	Rel-8
	DL-SCH Transport Block Size support
	To verify that the UE receives all possible transport block sizes within the UE capability on DL-SCH

[Conf Req:FFS]
	0%
	Multiple tests might be needed 

New test case proposed based on discussions at RAN5#39bis (no batch info)

	36.523-1
	7.1.7.2
	Rel-8
	UL-SCH Transport Block Size support
	To verify that the UE transmits all possible transport block sizes within the UE capability on UL-SCH

[Conf Req:FFS]
	0%
	Multiple tests might be needed

New test case proposed based on discussions at RAN5#39bis (no batch info)


As indicated in the work plan in [1] then multiple tests might be needed for both DL-SCH and UL-SCH Transport Block size selection areas. Section 2.1 discusses the test purpose of the MAC transport block size test cases. Sections 2.2 and 2.3 further on discuss and propose test cases for transport block size selection in DL-SCH and UL-SCH to achieve the test purpose.

2.1
Test purpose of DL-SCH and UL-SCH Transport Block Size selection test cases

The objective of transport block size test cases is to verify that the UE is able to receive and transmit data using the applicable transport block sizes as signalled by the network. 
To achieve this then the test cases need to cover the essential variants of signalling of the transport block sizes as well as verifying the correct data reception and transmission of the signalled transport block size. 
The test cases need to consider the DL and UL physical layer capabilities for different UE categories, as specified in [4], when selecting applicable transport block sizes for testing.
2.2
DL-SCH Transport Block Size selection testing

In downlink a number of DCI formats are used as specified in [2] TS 36.212 clause 5.3.3. The UE determination of transport block size depends on the DCI format and the type of resource allocation used. 
Table 2.2-1 analysis the possible DCI formats for DL-SCH and its impact on UE behaviour for downlink transport block selection. Table 2.2-2 list the proposed test cases for DL-DSH transport block size selection based on the analysis in Table 2.2-1. 
Table 2.2-1: Analyse of DCI formats and resource allocations for DL-SCH and its impact on UE determination of transport block sizes.
	DL DCI format
	Description and impact on UE determination of TB size
	Priority in RAN5 LTE/SAE feature priority list in [3]
	Is there a need for test coverage in DL-SCH TB size selection test cases?

	DCI format 1
	DCI format 1 is specified in [2] TS 36.212 clause 5.3.3.1.2.

DCI format 1 is used for the case of scheduling of one PDSCH codeword and is the large single transport for DL, used in transmission modes single antenna port and TX diversity.

DCI format 1 uses resource allocation type 0 or 1 as specified in [5] TS 36.213 clause 7.1.6.1 and 7.1.6.2. Both resource allocation type 0 and 1 have impact on UE determination of TB size.
	High
	Yes (2 test cases)
To achieve test coverage of UE determination of TB size for resource allocation types 0 (TC#1) and 1 (TC#2) for the non-spatial multiplexing case.

	DCI format 1A
	DCI format 1A is specified in [2] TS 36.212 clause 5.3.3.1.3.

DCI format 1A is used for the case of compact scheduling of one PDSCH codeword and random access procedure initiated by a PDCCH order. DCI format 1A is used in transmission modes using single antenna port or TX diversity, depending on network support.
DCI format 1A uses resource allocation type 2 as specified in [5] TS 36.213 clause 7.1.6.3. Resource allocation type 2 uses either Localised VRB (Virtual Resource Blocks) or Distributed VRB. The UE determination of TB size depend on if Localised VRB or Distributed VRB is used.
	High
	Yes (2 test cases)
To achieve test coverage of UE determination of TB size for resource allocation types 2 and the cases of Virtual VRB (TC#3) and Distributed VRB (TC#4).

Note!

DCI format 1A is also valid for SIB-x, Paging and RACH response transmissions and need in addition to DL-SCH user data testing also be covered by RAN5 test cases for SIB-x, Paging and RACH response.

	DCI format 1B
	DCI format 1B is specified in [2] TS 36.212 clause 5.3.3.1.3A.

Used for the compact scheduling of one PDSCH codeword with pre-coding information.

From TB size selection point of view then DCI format 1B is equal to DCI format 1A.
	High
	No

Will be implicitly covered by test cases for DCI format 1A (TC#3 and TC#4)

	DCI format 1C
	DCI format 1C is specified in [2] TS 36.212 clause 5.3.3.1.4.

Used for very compact scheduling of one PDSCH codeword. Is only used for SIB-x, Paging and RACH response.
	High
	No
Out of scope for DL-DSC user data testing. 

Note!

DCI format 1C need to be covered by RAN5 test cases for SIB-x, Paging and RACH response.

	DCI format 1D
	DCI format 1D is specified in [2] TS 36.212 clause 5.3.3.1.4A.

Used for the compact scheduling of one PDSCH codeword with pre-coding and power offset information.
	Low
	No

Low prio in [3] RAN5 feature list. 



	DCI format 2
	DCI format 2 is specified in [2] TS 36.212 clause 5.3.3.1.5.

Used for scheduling PDSCH to UEs configured in closed-loop spatial multiplexing mode.

DCI format 2 uses resource allocation type 0 or 1 as specified in [5] TS 36.213 clause 7.1.6.1 and 7.1.6.2. Both resource allocation type 0 and 1 have impact on UE determination of TB size for the spatial multiplexing case.
	High
	Yes
To achieve test coverage of UE determination of TB size for resource allocation types 0 (TC#5) and 1 (TC#6) for the spatial multiplexing case.

	DCI format 2A
	DCI format 2A is specified in [2] TS 36.212 clause 5.3.3.1.5A.

Used for scheduling PDSCH to UEs configured in open-loop spatial multiplexing mode.

From TB size selection point of view then DCI format 2A is equal to DCI format 2.
	High
	No

Will be implicitly covered by test cases for DCI format 2 (TC#5 and TC#6).

Note!

In case it would be beneficial to specify the test case for the open-loop instead of closed-loop spatial multiplexing mode then TC#5 and TC#6 could be specified for DCI format 2A instead of DCI format 2.


Table 2.2-2:
Proposed DL-SCH Transport Block size selection test cases: 
	TS
	Clause
	Release
	Title
	Test case purpose

	36.523-1
	7.1.7.1.1
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 1 / RA type 0
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 1 and Resource allocation Type 0
[Conf Req: TS 36.212 clause 5.3.3.1.3, TS 36.213 clauses 7.1.6.1 and 7.1.7]

	36.523-1
	7.1.7.1.2
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 1 / RA type 1
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 1 and Resource allocation Type 1
[Conf Req: TS 36.212 clause 5.3.3.1.3, TS 36.213 clauses 7.1.6.2 and 7.1.7]

	36.523-1
	7.1.7.1.3
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 1A / RA type 2 / Localised VRB
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 1 and Resource allocation Type 2 for the Localised VRB case
[Conf Req: TS 36.212 clause 5.3.3.1.3, TS 36.213 clauses 7.1.6.3 and 7.1.7]

	36.523-1
	7.1.7.1.4
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 1A / RA type 2 / Distributed VRB
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 1 and Resource allocation Type 2 for the Distributed VRB case
[Conf Req: TS 36.212 clause 5.3.3.1.3, TS 36.213 clauses 7.1.6.3 and 7.1.7]

	36.523-1
	7.1.7.1.5
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 2 / RA type 0
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 2 and Resource allocation Type 0
for the spatial multiplexing case [Conf Req: TS 36.212 clause 5.3.3.1.5, TS 36.213 clauses 7.1.6.1 and 7.1.7]

	36.523-1
	7.1.7.1.6
	Rel-8
	DL-SCH Transport Block Size selection / DCI format 2 / RA type 1
	To verify that the UE correctly receives all possible transport block sizes within the UE capability on DL-SCH for DCI format 1 and Resource allocation Type 1
[Conf Req: TS 36.212 clause 5.3.3.1.5, TS 36.213 clauses 7.1.6.2 and 7.1.7]


2.3
UL-SCH Transport Block Size selection testing

For UL-SCH then only DCI format 0 is applicable. DCI format 0 is described in [2] TS 36.212, clause 5.3.3.1.1.

The resource allocation in uplink depends on the if PUSCH hopping is used or not; and for the case of PUSCH hopping is used then several modes of PUSCH hopping is possible. However, the UE behaviour for transport block size selection is independent if PUSCH hopping is used or not. PUSCH hopping is thus considered to be out of scope of UL-SCH transport block size selection testing based on the test purpose as outlined in section 2.1. It is proposed that the UL-SCH transport block size selection test cases is specified using the “no PUSCH hopping” mode to avoid unnecessary complexity of the test case. Table 2.3-1 list the proposed test case for UL-SCH transport block size selection.
Table 2.3-1:
Proposed UL-SCH Transport Block size selection test cases: 
	TS
	Clause
	Release
	Title
	Test case purpose

	36.523-1
	7.1.7.2.1
	Rel-8
	UL-SCH Transport Block Size selection / DCI format 0
	To verify that the UE is able to correctly transmit all possible transport block sizes within the UE capability on UL-SCH for DCI format 0 and Resource allocation Type 0
[Conf Req: TS 36.212 clause 5.3.3.1.1, TS 36.213 clauses 7.1.7.2.1, 8.1 and 8.6]


3
Proposal

It is proposed that the test cases as listed in sections 2.2 and 2.3 for DL-SCH and UL-SCH transport block size selection are added to the RAN5 protocol testing work plan.
It also proposed that default values and representative test cases in TS 36.508 and TS 36.523-1 is chosen to achieve test coverage of transport block selection for DCI format 1A and DCI format 1C for SIB-x, Paging and RACH response transmissions.
4
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