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Introduction
The following tdoc provides a second summary of the remain open issues to the Rel 15 maintenance agenda item for Sub-PRB in RAN1#94.
Key Issues and Proposals
RV Cycling supported
The following agreements were made in RAN1#94.
For CE Mode A and B, RV cycling is supported for PUSCH sub-PRB repetitions.
RV changes per repetition which occurs every (RU Size *number of RU) transmission subframes.
For CE Mode A, the first RV is indicated in DCI and subsequent RVs continue following the RV order 0, 2, 3, 1; 
For CE Mode B, the first RV is always 0 and the RV order is always 0, 2, 3, 1.

The following Text proposal to TS 36.213 is proposed
-------------------------------------------------------- Text start -----------------------------------------------------------------

[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel

< Unchanged parts are omitted >

A BL/CE UE shall upon detection on a given serving cell of an MPDCCH with DCI format 6-0A/6-0B scheduling PUSCH intended for the UE, perform a corresponding PUSCH transmission in subframe(s) n+ki if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8] with i = 0, 1, …, N-1 according to the MPDCCH, where
-	subframe n is the last subframe in which the MPDCCH is transmitted; and

-	x≤k0<k1<…,kN-1 and the value of  is determined by the repetition number field in the corresponding DCI, where

-	if the UE is configured with higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' are given by {1,2,4,8,12,16,24,32} 
-	otherwise, [image: ]are given in Table 8-2b and Table 8-2c; and




-	if the UE is configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, and the PUSCH resource assignment in the corresponding DCI is using uplink resource allocation type 5,  where N ≤ 32 for CE Mode A and N ≤ 2048 for CE Mode B,   is defined in [3] and is determined according to procedure in subclause 8.1.6,  otherwise
-	in case N>1, subframe(s) n+ki with i=0,1,…,N-1 are N consecutive BL/CE UL subframe(s) starting with subframe n+x, and in case N=1, k0=x; 
< Unchanged parts are omitted >



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 for the i-th BL/CE UL subframe in the physical uplink shared channel is determined according to Table 7.1.7.1-2 using [image: ]   where , and N is the number of BL/CE UL subframes for the PUSCH transmission as determined in subclause 8.0. For a BL/CE UE configured in CEModeA, [image: ] is determined by the 'Redundancy version' field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, [image: ].
-    otherwise, the same redundancy version is applied to PUSCH transmitted in a given block of [image: ] consecutive subframes. The subframe number of the first subframe in each block of [image: ]consecutive subframes, denoted as [image: ], satisfies [image: ]. Denote [image: cid:image020.png@01D43A25.B9C73C30] as the subframe number of the first uplink subframe intended for PUSCH. For BL/CE UEs, the PUSCH transmission spans [image: cid:image022.png@01D43A25.B9C73C30] consecutive subframes including non-BL/CE subframes where the PUSCH transmission is postponed. For the [image: cid:image024.png@01D43A25.B9C73C30] block of [image: cid:image026.png@01D43A25.B9C73C30]consecutive subframes within the set of [image: cid:image022.png@01D43A25.B9C73C30] subframes, the redundancy version (rvidx) is determined according to Table 7.1.7.1-2 using [image: ], where [image: ], and [image: ]. The [image: ] blocks of subframes are sequential in time, starting with [image: ] to which subframe[image: cid:image020.png@01D43A25.B9C73C30] belongs. For a BL/CE UE configured in CEModeA or a UE configured with higher layer parameter PUSCH-EnhancementsConfig, [image: cid:image038.png@01D43A25.B9C73C30] and [image: ] is determined by the 'Redundancy version' field in DCI format 6-0A. For a BL/CE UE configured with CEModeB, [image: cid:image040.png@01D43A25.B9C73C30] for FDD and [image: cid:image042.png@01D43A25.B9C73C30] for TDD, and [image: ]. For UEs configured with higher layer parameter PUSCH-EnhancementsConfig, .
< Unchanged parts are omitted >

----------------------------------------------------- Text End -------------------------------------------------------------------

DCI could indicate longer transmission than 'pusch-maxNumRepetitionCEmodeA'
Issue: Source [3]. The number of transmitted subframes indicated by DCI may be larger than the maximum number of transmitted subframes configured by the higher RRC layer parameter 'pusch-maxNumRepetitionCEmodeA'. 

Proposal #1:  UE overrides the number of RU units given in the DCI to ensure the number of transmitted subframes is not greater than 'pusch-maxNumRepetitionCEmodeA'.  number of resource units shall be at most equal to min(' pusch-maxNumRepetitionCEmodeA’/ ,4), See [3] for TP for 36.213
Supported by: Qualcomm, Sierra Wireless

Proposal #2: UE considers the DCI is valid even if the number of transmitted subframes is greater than 'pusch-maxNumRepetitionCEmodeA'. 
Supported by: Qualcomm, Sharp, Sierra Wireless

[bookmark: _GoBack]Feature lead proposal: Make the following agreement:
For Sub-PRB in CE Mode A, the UE considers the DCI valid even if the number of transmitted subframes is greater than 'pusch-maxNumRepetitionCEmodeA'.

Pi/2 BPSK DMRS Collisions 
Issue: Source [3]. The Pi/2 BPSK DMRS resources used by the two cells may collided. 

Proposal #1:  Remove the Cell ID dependency on the DMRS formula to avoid this collision. See [3] for TP for 36.211
Supported by: Qualcomm

Feature Lead proposal: This is an optimization and thus can be discussed next meeting.

Tdocs
[1]  R1-1808625 Remaining issue for Sub-PRB allocation ZTE
[2]  R1-1808987 Maintenance issues for PUSCH sub-PRB allocation for Rel-15 LTE-MTC Ericsson
[3]  R1-1809010 Maintenance for PUSCH subPRB allocation Qualcomm Incorporated
[4]  R1-1809104 Discussion on RV determination for sub-PRB allocation Sharp
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