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

In RAN1 #100bis-e meeting, the following agreements were achieved on PUSCH aspect [1],
Agreements:
In case of PUCCH overlapping with PUSCH with repetition Type B,
· Option A: Multiplexing timeline conditions in Clause 9.2.5 of TS 38.213 shall be satisfied for all the overlapping actual repetitions. Otherwise it is considered as an error case.

Agreements: In case PUCCH overlaps with multiple repetitions of PUSCH repetition Type B that satisfy the multiplexing timeline conditions, UCI is multiplexed on only one actual repetition (including the case where a PUCCH overlaps with a PUSCH with repetition Type B in multiple slots). 
Option 1: the first overlapping actual repetition that satisfies the multiplexing timeline

Agreements: For operation in unpaired spectrum, symbols that are indicated by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon for reception of SS/PBCH blocks are considered invalid symbols for PUSCH repetition Type B, and segmentation occurs around these invalid symbols.

Agreements: For operation in unpaired spectrum, symbols indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS are considered as invalid symbols for PUSCH repetition Type B, and segmentation occurs around these symbols.

Agreements:
For operation in unpaired spectrum, introduce a new RRC parameter numberInvallidSymbolsForDL-UL-Switching to indicate the number of symbols after the last semi-static DL symbol that are invalid symbols for PUSCH repetition Type B.
       The candidate values include {1, 2, 3, 4}.
       If not configured, it means no symbols are explicitly defined for DL-to-UL switching.

Agreements:
For PUSCH repetition Type B, S is from 0 to 11, and L is from 1 to 12 for extended cyclic prefix. Adopt the following TP for Section 6.1.2.1 in TS 38.214:
	Table 6.1.2.1-1: Valid S and L combinations
	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14} (repetition Type A only)
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14} for repetition Type A, {1,…,27} for repetition Type B
	{0,…, 11}
	{1,…
,12}
	{1,…,12} for repetition Type A, {1,...,23} for repetition Type B 






[bookmark: OLE_LINK16][bookmark: OLE_LINK17]In this contribution, we provide detailed discussion on the remaining issues of PUSCH enhancements.
2. Discussion
2.1 A-CSI/SP-CSI on PUSCH with repetitions
In last meeting, the following proposal was introduced, which is about A-CSI/SP-CSI transmission on PUSCH with repetition Type B without UL-SCH: 
Proposal 8: 
For A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH, A-CSI/SP-CSI is transmitted on the first actual repetition and other actual repetitions are discarded. UE is not expected to be indicated with numberofrepetitions >1.

From our point of view, since UE only transmit A-CSI/SP-CSI on first actual repetition, it is reasonable to not allow numberofrepetitions be configured larger than 1. So we agree with Proposal 8 in general. In addition, we think that there is no need to apply the behaviour “first nominal repetition is not expected to be segmented”, because the scheduling flexibility is constrained and not much gain can be seen in this case.
Proposal 1: For A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH, A-CSI/SP-CSI is transmitted on the first actual repetition, and other actual repetitions are discarded. UE is not expected to be indicated with numberofrepetitions >1.

Regarding the issue of A-CSI on PUSCH with repetition Type B with UL-SCH, the main options are given as below:
Proposal 2: 
For A-CSI on PUSCH with repetition Type B with UL-SCH, A-CSI is transmitted on the first actual repetition.
Proposal 7: 
For A-CSI on PUSCH with repetition Type B with UL-SCH, A-CSI is transmitted on the last actual repetition.
Proposal 7a: 
For A-CSI on PUSCH with repetition Type B with UL-SCH, A-CSI is transmitted on the first actual repetition that fulfills the CSI multiplexing timeline.

From our point of view, Proposal 7 aim to maintain the CSI multiplexing timeline and let gNB obtain newest updated CSI report, but more CSI delay may be introduced if A-CSI is transmitted on the last repetition. Moreover, there is a potential risk. For example, if the last repetition is cancelled by a dynamic SFI, the A-CSI may be completely dropped. Proposal 7a is an optimization to CSI timeline, but it may introduce more implementation complexity, and a misunderstanding between gNB and UE may emerge. Proposal 2 is easier to perform and can maintain a low CSI delay, and its flexibility is also high. Overall, we prefer Proposal 2. 
Proposal 2: For A-CSI on PUSCH with repetition Type B with UL-SCH, A-CSI is transmitted on the first actual repetition.

[bookmark: _GoBack]2.2 UCI resource determination on PUSCH repetition Type B
One remaining issue is the UCI resource determination on PUSCH repetition type B, the summary of companies’ view is as below:
· Option 1: The calculation is based on the nominal repetition, i.e., using the same number of REs as in TBS determination
· Option 1a: with the additional limit of no more than the resources available in the actual repetition
· Option 1b: UE does not expect that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
· Option 2: The calculation is based on the actual repetition.
· Option 3: The first part of the equation is based on the nominal repetition, and the second part of the equation is based on the actual repetition.
In our opinion, Option 3 is similar as Option 1a if the parameter alpha is set to 1. By setting alpha to be less than 1 in Option 3, some resource can be reserved for PUSCH, which provides more flexibility for gNB scheduling, but it seems to be not that necessary since only one actual repetition is applied to carry UCI, the performance affect to PUSCH is limited. In addition, Option 1b may introduce more implementation complexity to gNB. Overall, we slightly prefer Option3.

[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 an optional UE capability.
Proposal 4: Limit on the number of nominal repetitions for PUSCH repetition Type B, and it can be an optional UE capability.

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:
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Proposal 1: For A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH, A-CSI/SP-CSI is transmitted on the first actual repetition, and other actual repetitions are discarded. UE is not expected to be indicated with numberofrepetitions >1.
Proposal 2: For A-CSI on PUSCH with repetition Type B with UL-SCH, A-CSI is transmitted on the first actual repetition.
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.
Proposal 4: Limit on the number of nominal repetitions for PUSCH repetition Type B, and it can be an optional UE capability.
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