[bookmark: OLE_LINK3][bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #94 	R1-1809104
Gothenburg, Sweden, August 20th – 24th, 2018

[bookmark: _Ref133120545]Source:	Sharp
Title:	Discussion on RV determination for sub-PRB allocation
Agenda Item:	6.1.4.4
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
The following agreement (and only the following agreement) was made with regard to RV determination for sub-PRB allocation in Release 15 WI “Even further enhanced MTC for LTE” (a.k.a efeMTC), see e.g. [1].
	RAN1#92 agreement
· 4 RVs will be used for sub-PRB transmission


In [2], RV determination for sub-PRB allocation is specified such that for CE mode A, a single RV (as indicated in DCI) is used for the whole PUSCH transmission, and for CE mode B, the same mechanism is used as for the legacy (i.e. PRB-based) case.
In this contribution, we share our views on the RV determination mechanism for sub-PRB allocation.
Discussion
CE mode B
In legacy (i.e. PRB-based) PUSCH allocation for BL/CE UEs, a codeword is always mapped to one subframe, and repetition is performed at subframe level. Naturally RV is also determined at subframe level (specifically, the same RV is used for PUSCH subframes falling into a block of  consecutive subframes where  is a constant value, and partition of subframes into blocks is based on absolute subframe indexing, see Figure 1).
[image: ]
[bookmark: _Ref510526230]Figure 1: RV determination in PRB-based allocation
With sub-PRB allocation, a codeword can be mapped to multiple subframes, some of which can fall into one block of  consecutive subframes and others can fall into another block of  consecutive subframes. In this case the legacy RV determination mechanism cannot be directly applied for sub-PRB allocation without any changes, See Figure 2. Therefore, the RV determination mechanism currently specified for sub-PRB allocation in CE mode B needs to be corrected.
[image: ]
[bookmark: _Ref520893859]Figure 2: Problem in RV determination in sub-PRB allocation
The simplest fix for CE mode B is to determine the RV of one PUSCH repetition based on its first subframe, see Figure 3 for an example, where RV for the first repetition is determined by legacy mechanism assuming absolute subframe #2 (i.e. first subframe of this repetition), and RV for the second repetition is determined by legacy mechanism assuming absolute subframe #6 (i.e. first subframe of this repetition).
[image: ]
[bookmark: _Ref520894886]Figure 3: Possible fix to RV determination in sub-PRB allocation
CE mode A
We are concerned about the currently specified RV determination mechanism for sub-PRB allocation in CE mode A where RV cycling is completely abandoned within one PUSCH transmission. We think this runs counter to the design principle of the legacy RV determination mechanism (i.e. for PRB-based allocation) where an even smaller  (i.e. more frequent change of RV) is used for CE mode A comparing to CE mode B.
Hence we propose to align the RV determination mechanism for sub-PRB allocation in both CE mode A and CE mode B. In summary, we have the following proposal for CE mode A and CE mode B:
Proposal 1: For sub-PRB allocation, for both CE mode A and CE mode B, the RV of one PUSCH repetition is determined based on its first subframe.

Conclusion
In this contribution, we share our views on the currently specified RV determination mechanism for sub-PRB allocation, and make the following proposal:
Proposal 1: For sub-PRB allocation, for both CE mode A and CE mode B, the RV of one PUSCH repetition is determined based on its first subframe.

A TP is also provided in the Annex.
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Annex: TP for TS 36.213 on RV determination for sub-PRB allocation
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8.6.1	Modulation order and redundancy version determination 
< Unchanged parts are omitted >
For a BL/CE UE or for UEs configured with higher layer parameter PUSCH-EnhancementsConfig, 


-	if the UE is configured with CEModeA, and is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment is using uplink resource allocation type 5, the redundancy version (rvidx) to use in the physical uplink shared channel is determined according to Table 7.1.7.1-2 using  where   is determined by the 'Redundancy version' field in DCI format 6-0A











-	otherwise, the same redundancy version is applied to one or more PUSCH repetitions with a first subframe transmitted in a given block of  consecutive subframes. The subframe number of the first subframe in each block of consecutive subframes, denoted as , satisfies . Denote [image: ] as the subframe number of the first uplink subframe intended for PUSCH. For BL/CE UEs, the PUSCH transmission spans [image: ] consecutive subframes including non-BL/CE subframes where the PUSCH transmission is postponed. For a PUSCH repetition with a first subframe transmitted in the [image: ] block of [image: ]consecutive subframes within the set of [image: ] subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using , where , and . The  blocks of subframes are sequential in time, starting with  to which subframe[image: ] belongs. For a BL/CE UE configured in CEModeA or a UE configured with higher layer parameter PUSCH-EnhancementsConfig, [image: ] and  is determined by the 'Redundancy version' field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, [image: ] for FDD and [image: ] for TDD, and . For UEs configured with higher layer parameter PUSCH-EnhancementsConfig, .
< Unchanged parts are omitted >
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