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1. [bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: OLE_LINK8][bookmark: OLE_LINK9]Introduction

In RAN1 #100-e meeting, the following agreements were achieved [1],
Agreement:
· For numberofrepetitions for PUSCH repetition type A and type B, {3, 8} are additionally supported. That is, {1, 2, 3, 4, 7, 8, 12, 16} are supported for numberofrepetitions. (RRC impact)
Agreement:
The value range for repK remains the same as in Rel-15.

Agreement:
For PUSCH repetition Type B, S is from 0 to 13, and L is from 1 to 14. (RRC impact)

Agreement:
For PUSCH repetition Type B, PUSCH transmit power is determined based on the nominal repetition duration.

Agreements:
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly
· FFS whether or not to always assume the number of nominal repetitions is equal to 1 when PUSCH with repetition Type B carries A-CSI/SP-CSI only.
Agreement:
· For PUSCH with repetition Type B, with inter-repetition FH, frequency hopping occurs for each nominal repetition.
Agreement:
· For PUSCH repetition Type B, intra-PUSCH-repetition frequency hopping is not supported. (RRC impact)
Agreements:
Adopt the following TP to TS 38.212, Sec. 7.3.1.1.2 (changes in red):
	
7.3.1.1.2  Format 0_1
<Unchanged text is omitted>
- Frequency hopping flag – 0 or 1 bit:
- 0 bit if only resource allocation type 0 is configured, or ifboth the higher layer parameterfrequencyHopping is not configured and the higher layer parameterfrequencyHopping-ForDCIFormat0_1 pusch-RepTypeIndicatorForDCI-Format0-1-r16 is are not configured to  ‘pusch-RepTypeB’, or if the higher layer parameter frequencyHoppingForDCI-Format0-1-r16 is not configured and pusch-RepTypeIndicatorForDCI-Format0-1-r16 is configured to ‘pusch-RepTypeB’, or if only resource allocation type 2 is configured;
- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Clause 6.3 of [6, TS 38.214].
<Unchanged text is omitted>



Agreements:
· For Type 2 CG PUSCH activated by a DCI format configured with PUSCH repetition Type B, the frequency hopping enabling/disabling and the frequency offset follows the indication in the activation DCI, and the frequency hopping scheme follows the corresponding RRC parameter for the activation DCI format.

Agreements:
· The semi-static and dynamic indication of invalid symbols (related to InvalidSymbolPattern) for DG PUSCH repetition Type B in case dynamic SFI is not configured follows the same behaviour as for DG PUSCH repetition Type B in case dynamic SFI is configured.
· For Type 1 CG PUSCH with repetition Type B, regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, the configured pattern is applied (that is, segmentation occurs around semi-static DL symbols and invalid symbols indicated by InvalidSymbolPattern).
· For the first Type 2 CG PUSCH with repetition Type B (including all repetitions) after activation, regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, whether the configured pattern is applied follows the same procedure as specified for DG PUSCH according to the activation DCI.
· For Type 2 CG PUSCH with repetition Type B (excluding the first Type 2 CG PUSCH, with all repetitions, after activation), regardless of whether dynamic SFI is configured or not, if InvalidSymbolPattern is configured, whether the configured pattern is applied follows the activation DCI. 

Agreements:
· For PUSCH repetition Type B, a UE is not expected to be indicated with an antenna port configuration that is invalid for the duration of any actual repetition.
· For PUSCH with repetition Type B, an actual repetition with a single symbol is not transmitted.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution, we provide detailed discussion on the remaining issues of PUSCH enhancements.
2. Discussion
2.1 Repetition number of PUSCH carrying A-CSI/SP-CSI only
One remaining issue is the number of repetition for PUSCH with repetition Type B carrying A-CSI/SP-CSI only. To keep consistence with Rel-15 behaviour, we support to confirm the FFS below:
Proposal 2.3-1a:
Introduce reportSlotOffsetList-r16-ForDCIFormat0_1and reportSlotOffsetList-r16-ForDCIFormat0_2 and update TS 38.214 accordingly. (RRC impact)
[bookmark: OLE_LINK65]FFS whether to always assume the number of nominal repetitions is equal to 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only.
Proposal 1: The number of nominal repetitions is equal to 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only.

2.2 Impact to UCI on PUSCH repetitions
One remaining issue is that when UCI transmission collides PUSCH, which actual PUSCH repetition(s) should UCI be piggybacked, and how the timeline condition should be defined. To keep the Rel-15 rule as much as possible, it is fine to multiplex UCI on one or more overlapping actual repetitions that satisfies the timeline conditions defined in Section 9.2.5 of TS 38.213. 
However, since a nominal repetition may be segmented into two or more actual repetitions due to slot boundary or semi-static DL symbols, an actual repetition may be too short to carry UCI, which results in poor UCI detection performance and many retransmissions. In addition, the performance of PUSCH may also be affected. To maintain the robustness of UCI and avoid multiplexing on actual repetitions with too shot symbols, we can consider that UCI should be multiplexed on all overlapping nominal repetitions, and for each nominal repetition with multiple segmented actual repetitions, UCI can only be piggybacked one or more actual repetitions with largest number of symbols. 
Proposal 2: UCI can be multiplexed on all overlapped nominal repetitions, and for each nominal repetition with multiple segmented actual repetitions, UCI can only be piggybacked on one or more actual repetitions with largest number of symbols. 

Regarding the issue of UCI resource determination, the number of coded modulation symbols for HARQ-ACK on PUSCH transmission is given by the following equation:
[image: ],

where is the total number of OFDM symbols of the PUSCH and [image: ] denotes the TBS of the PUSCH. For the left part of the min function, since the PUSCH TBS is calculation based on length of nominal repetition, it is reasonable that the number of REs for UCI is calculated based on nominal repetition to maintain the decoding performance of UCI. For the UCI resource upper in the right part, it is appropriate to use the length of the actual repetition carrying the UCI due to the reason that UCI can be piggybacked on actual repetitions with various lengths.
[bookmark: OLE_LINK60][bookmark: OLE_LINK61]Proposal 3: For equation to determine UCI resources when multiplexing on PUSCH repetition Type B, the calculation is based on the nominal repetition, and the upper bound resources is constrained by the actual repetition carrying UCI.

2.3 Whether to have a limit on the number of nominal repetitions for PUSCH repetition Type B
For PUSCH transmission with repetition type B, gNB may configure quite a few repetitions transmitting in a slot through setting small L and large K. In this case, UE needs to separately modulate and code these transmission blocks on different repetitions, which cause large implementation burden to UE. Considering this, we support to have a limit on the number of nominal repetitions for PUSCH repetition Type B, and it can be a UE capability optionally.
Proposal 4: Limit on the number of nominal repetitions for PUSCH repetition Type B, and it can be a UE capability optionally.
2.4 Whether to specially handle actual repetitions with 2-symbol length
Agreements:
· For PUSCH repetition Type B, a UE is not expected to be indicated with an antenna port configuration that is invalid for the duration of any actual repetition.
In last meeting, above agreement is achieved. According to this agreement, we can see that when 2-symbol DMRS is configured, a segmented actual repetition with 2-symbol length should not exist, otherwise it is an error case. So we support not to drop the 2-symbol duration actual repetition. Regarding the issue of UCI multiplexing on PUSCH that a short duration actual repetition may leads to UCI dropping, it can be solved by other methods, E.X., make UCI be only piggybacked on the actual repetitions with largest symbol length. 
[bookmark: OLE_LINK5]Proposal 5: Do not need to specially handle actual repetitions with 2-symbol length.
3. [bookmark: OLE_LINK2][bookmark: OLE_LINK14][bookmark: OLE_LINK32]Conclusion
In this contribution, we present our views on the remaining issues of PUSCH enhancements. Based on the above discussions, we have the following proposals:
Proposal 1: The number of nominal repetitions is equal to 1 for PUSCH with repetition Type B carrying A-CSI/SP-CSI only.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 2: UCI can be multiplexed on all overlapped nominal repetitions, and for each nominal repetition with multiple segmented actual repetitions, UCI can only be piggybacked on one or more actual repetitions with largest number of symbols.
Proposal 3: For equation to determine UCI resources when multiplexing on PUSCH repetition Type B, the calculation is based on the nominal repetition, and the upper bound resources is constrained by the actual repetition carrying UCI.
[bookmark: _GoBack]Proposal 4: Have a limit on the number of nominal repetitions for PUSCH repetition Type B, and it can be a UE capability optionally.
Proposal 5: Do not need to specially handle actual repetitions with 2-symbol length.
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