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Introduction
During the RAN1# 106bis e-meeting, the following agreements were reached on enhancements on PUSCH repetition type A [1]. 

Agreement
Working Assumption is confirmed
Working Assumption
[bookmark: OLE_LINK2]The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32

Conclusion:
For                 For CG-PUSCH repetitions counted on the basis of available slots, all the K transmission occasions including the 1st transmission occasion are determined on the basis of available slots.
Agreement
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For CG-PUSCH repetition Type A with the counting based on available slots, the R16 existing restrictions as defined in
Clause 6.1.2.3.1 of TS38.214 at least on the initial transmission of a transport block are applied, assuming the K
repetitions of R17 determined based the rule of counting available slots.

Observation
· Whether or not the counting based on available slots is applicable only to unpaired spectrum is not discussed under AI 8.8.1.1 in RAN1#106bis-e. Discussions on how HD-FDD RedCap UEs support the available slot counting may take place in AI 8.8.1.1 in RAN1#107-e, depending on the progress of RedCap WI discussions.
Agreement
· For the K repetitions of DG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the slot which is determined by the slot offset K2.
· No RAN1 spec impact is expected in terms of the relation with the slot which is determined by the slot offset K2.
· Note: The available slot determination is to be specified.
· For the K repetitions of CG-PUSCH, Step 1 of the previously agreed two-step procedure (i.e., Alt 1-B) determines the K earliest available slots no earlier than the first slot which is determined by at least ConfiguredGrantConfig.
· No RAN1 spec impact is expected in terms of the relation with the first slot which is determined by at least ConfiguredGrantConfig.
· Note: The available slot determination is to be specified.
Agreement
· Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.
Agreement
· The existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots.
· The above “the time duration for the transmission of K repetitions” means the time duration between the start of the 1st slot of the K repetitions and the end of the last slot of the K repetitions for any instance of a CG period.
In this contribution, we will share our initial opinions on the enhancements of PUSCH type A. 
1. Discussion
Increasing the maximum number of repetitions
For Type 1 CG-PUSCH and Type-2 CG-PUSCH activated by DCI format 0_1/0_2, there are two alternatives to be down-selected.  We prefer alt 2. Since alt 3-b modifies the current behaviour of determine number of repetition for Type 1 CG and Alt.2 has same rule as Rel.15/16 for CG PUSCH Type 1. On the other hand, using new TDRA table of DCI 0_1/0_2 for Type 1 CG is impossible due to the different table size, which also needs to increase the bit width of DCI 0_0 field and lead to overall size exceeding.

Proposal 1：Support alt 2 for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
It is agreed that rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI. However if the maximum number of repetitions increases to 32, TDRA list needs to be changed and expanded to contain the corresponding number of rows, as well as the corresponding indication fields in RRC or DCI need to be extended. It has a large impact on the standardization, especially when the maximum number of repetition is not a fixed value and multiple maximum candidate values exists. 
A better solution for this issue is configure multiple extend factors for TDRA tables to support multiple maximum number of repetitions. For example, if the maximum number of repetitions is decided to extended to 32, the extend factor can be set to 2, which means the number of repetitions corresponding to each row in the original table can be expanded to double the original value. In this way, different extend factors can be set by RRC signalling based on CE target, and TDRA field in a DCI or indicator field of the configured grant configuration has no need to be extended, there is also no need to increase the number of rows in the TDRA table. 
Another solution is to predefine some rules for modifying the number of repetitions represented by the TDRA row index flexibly. For example, when the maximum number of repetitions needs to be extended to 32, then the predefined rules can be triggered for modifying the number of repetition factors configured in each row within a TDRA list, that is N’=N+16 or N’=N*2.
Proposal 2：Support introduce extend factor or predefined rules for increasing the maximum number of repetitions without increasing the number of rows of TDRA.
The number of repetitions counted on the basis of available UL slots
[bookmark: OLE_LINK1]There is an agreement about how to determine first slot of K repetitions of CG-PUSCH or DG-PUSCH after RAN1#106bis. Based on this agreement, we think no more conditions should be introduced for initial slot or available slot determination. 
Firstly, for DG-PUSCH, it is up to gNB handling and for CG PUSCH, there are some existing restrictions about ’the first transmission’ in R16 can be reused to avoid misalignment between gNB and UE as follows:
If a configured grant configuration is configured with startingFromRV0 set to 'off', the initial transmission of a transport block may only start at the first transmission occasion of the K repetitions. Otherwise, the initial transmission of a transport block may start at 
-the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
- any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K≥8.
Secondly, Rel-17 spec has already included the rules about how to determine the available slots of K repetitions. That is, only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots. This rule also be applicable to the determination of initial transmission occasion of DG-PUSCH and CG-PUSCH transmission. There is no need to introduce more conditions for initial slot for K repetitions of CG PUSCH or DG PUSCH.
Thirdly, considering the gNB’s blind detections, some companies think if the actual number of PUSCH repetition is less than the configured number of repetitions for CG-PUSCH, more restrictions on the 1st transmission should be considered. In our point of view, with the existing restrictions on ‘1st transmission’ in spec, it can always guarantee at least two repetitions for the CG-PUSCH detection when K=8, which is sufficient for the blind detection. If it is not sufficient, the gNB will not detect the CG PUSCH transmission, a new transmission can be scheduled by gNB to solve this problem. 
Proposal 3: No more restrictions on the initial transmission of K repetitions should be introduced for CG-PUSCH or DG PUSCH in Rel- 17.
There is a proposal about the termination conditions for CG-PUSCH repetitions after RAN1#106bis e-meeting. And existing restriction “The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P” applies to both the counting based on physical slots and the counting based on available slots has reached an agreement. We support the proposal.
Proposal 4: Support the termination conditions for CG-PUSCH repetitions.
Conclusion
In this contribution, we discuss the enhancement of PUSCH type A. Based on the discussion our views are summarized as follows：

Proposal 1：Support alt 2 for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
Proposal 2：Support introduce extend factor or predefined rules for increasing the maximum number of repetitions without increasing the number of rows of TDRA.
Proposal 3:  No more restrictions on the initial transmission of K repetitions should be considered for CG-PUSCH or DG PUSCH in Rel- 17.
Proposal 4: Support the termination conditions for CG-PUSCH repetitions.
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