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Introduction
In RAN1#99 meeting, the RAN1 discussion on Rel-16 NR-U HARQ enhancement had been finished. After the meeting, the initial versions of physical layer specifications including 38.212, 38.214 were distributed, discussed, updated and endorsed by email discussion.
In this contribution, we provide our views on some descriptions on NR-U HARQ enhancement for Rel-16 specifications.
Discussion
In Rel-16 discussion, the following agreement was reached in RAN1 #97 meeting for multiple Agreement:
For multiple PUSCHs scheduled by a single DCI
· The following fields in the DCI are signalled per PUSCH
· NDI
· RV (FFS: compression scheme for RV)
· FFS if CBG-based re-transmission is supported for multi-TTI scheduling, at least the following options are considered for signalling the CBGTI field in the DCI
· Option 1: per re-transmitted PUSCH 
· FFS: limitations on number of re-transmitted PUSCH for which CBGTI field is signalled
· Option 2: per PUSCH
· Option 3: only for a fixed number of PUSCHs
· HARQ process ID signalled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)


PUSCHs scheduling. 
But we found the agreement for HARQ process ID determination in the last sub-bullet (highlighted) in the above agreement has not been captured in the Rel-16 specifications. In fact, the same scheme has been used in the multiple subframe scheduling of the eLAA in Rel-14 and the related description can be seen in the Appendix. Therefore, NR-U can refer to it and we propose the following two TPs for 38.212 and 38.214 respectively to fix this problem.
Besides, for NDI and RV bit field description in 38.212 DCI format 0_1, there are two wording mistake, and we also point them out at the same time. 

2.1 	TP1: NDI, RV and HARQ process number in DCI format 0_1 in 38.212
[bookmark: _GoBack]< Start of text proposal for 38.212 [1]>
7.3.1.1.2 Format 0_1 
-	New data indicator – 1 bit if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of schedulable PUSCH among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16
-	Redundancy version – – number of bits determined by the following:
-	2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by indicated by the Time domain resource assignment field is 1;
-	otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all entries in the higher layer parameter pusch-TimeDomainAllocationList-r16, where each bit corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is determined according to Table 7.3.1.1.2-34.
- HARQ process number – 4 bits
If the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger than 1, the 4-bits applies to the first scheduled PUSCH and the HARQ process numbers for other scheduled PUSCHs are defined in subclause 6.1 of [TS38.214]. Otherwise, the 4-bits applies to the single scheduled PUSCH.
< End of text proposal>

2.2 	TP2:  HARQ process ID for transmitting the PUSCH in 38.214
[bookmark: _Toc29326609][bookmark: _Toc29327759]< Start of text proposal for 38.214 [2]>
[bookmark: _Toc11352138][bookmark: _Toc29673340][bookmark: _Toc27299926][bookmark: _Toc20318028][bookmark: _Toc29674333][bookmark: _Toc29673199][bookmark: _Hlk512252948]6.1	UE procedure for transmitting the physical uplink shared channel
PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or the transmission can correspond to a configured grant Type 1 or Type 2. The configured grant Type 1 PUSCH transmission is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI. The configured grant Type 2 PUSCH transmission is semi-persistently scheduled by an UL grant in a valid activation DCI according to Clause 10.2 of [6, TS 38.213] after the reception of higher layer parameter configuredGrantConfig not including rrc-ConfiguredUplinkGrant. If Configuredgrantconfig-ToAddModList-r16 is configured, more than one configured grant configuration of configured grant Type 1 and/or configured grant Type 2 may be active at the same time on an active BWP of a serving cell.
< Unchanged parts are omitted >

For uplink, 16 HARQ processes per cell is supported by the UE. 



For each cell, a UE shall determine the HARQ process ID of the scheduled PUSCH as , where 	value of is from the HARQ process number field in the corresponding DCI format and ; with i = 0, 1, …, N-1, and N is the number of PUSCH that the DCI scheduled.
< End of text proposal>

Conclusions
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In this contribution, we provide our TPs on HARQ enhancement.
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Appendix
[bookmark: _Toc525576886]The descriptions in 36.212 and 36.213 related the HARQ process number determination in multiple PUSCHs scheduling are shown below.                
5.3.3.1.1B	Format 0B

DCI format 0B is used for the scheduling of PUSCH in each of multiple subframes in a LAA SCell. 
The following information is transmitted by means of the DCI format 0B:
-	HARQ process number - 4 bits. The 4-bit applies to the first scheduled subframe, and the HARQ process numbers for other scheduled subframes are defined in subclause 8.0 of [3].
[bookmark: _Toc415085486]8.0	UE procedure for transmitting the physical uplink shared channel
For a serving cell that is a LAA SCell, a UE shall 
-	upon detection of an PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B and with 'PUSCH trigger A' field set to '0' in subframe n intended for the UE, or
-	upon detection of PDCCH/ EPDCCH with DCI format 0A/0B/4A/4B in subframe n-p with 'PUSCH trigger A' field set to '1' intended for the UE for the serving cell and that has not been triggered by a 'PUSCH trigger B' field set to '1' received prior to subframe n on the serving cell, with p>=1 and p<=v, and upon detection of PDCCH with DCI CRC scrambled by CC-RNTI and with 'PUSCH trigger B' field set to '1' in subframe n on the serving cell

perform a corresponding PUSCH transmission, conditioned on the channel access procedures described in subclause 4.2.1 of [13], in subframe(s) n+l+k+i with i = 0, 1, …, N-1 according to the PDCCH/EPDCCH and HARQ process ID , where
N =1 for DCI format 0A/4A, and value of N is determined by the 'number of scheduled subframes' field in the corresponding DCI format 0B/4B. 
- 	The UE is configured the maximum value of N by higher layer parameter maxNumberOfSchedSubframes-Format0B for DCI format 0B and higher layer parameter maxNumberOfSchedSubframes-Format4B for DCI format 4B;
-	value of timing offset k is determined by the 'Timing offset' field in the corresponding DCI 0A/0B/4A/4B according to Table 8-2d if 'PUSCH trigger A' field set to '0' or Table 8-2e otherwise;


-	value of is determined by the HARQ process number field in the corresponding DCI format 0A/0B/4A/4B and ;
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