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In RAN1#106bis-e meeting [1], following agreements about coverage enhancements of PUSCH repetition Type A were achieved. 
	Agreement
Following working assumption is confirmed
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.
Agreement
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.
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.
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2. Whether to support the increased repetition number for CG-PUSCH  and DG-PUSCH
In RAN1#106bis-e meeting, whether to support up to 32 repetitions configured by repK and pusch-AggregationFactor for CG-PUSCH and DG-PUSCH has been discussed extensively. Firstly, the clear majority objected to the support of the increased repetition number up to 32 for DG-PUSCH scheduled by DCI format 0_0 and Type 2 CG-PUSCH activated by DCI format 0_0, and also objected to support up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2. However, whether to support the increased repetition number up to 32 configured by Rel-17 repK for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2 is still under discussion and two remaining alternatives are suggested to select as followed: 
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.
· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.
· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.
In our understanding, since the increased maximum number of repetitions would not be a mandatory feature either in Rel-17, extension on number of repetitions for repK in Rel-15 and Rel-16 is not necessary for minimum spec impact, which means not to support up-to-32 repetitions configured by Rel-17 repK. A new RRC parameter numberofRepetitions-r17 has been agreed to be introduced. That is, if numberofRepetitions-r17 is present in the resource allocation table, the number of repetitions is equal to numberofRepetitions-r17, for configured grant PUSCH and dynamic grant PUSCH. While in current spec, type 1 CG-PUSCH repetition type A uses the TDRA table for DCI format 0_0 in UE-specific search space, where numberofRepetitions would not be included. For type 2 CG-PUSCH, the TDRA list for DCI format 0_1 or 0_2 can be used, which means the support of numberofRepetitions-r17. Considering no required scenario for type 1 CG-PUSCH repetition type A with up-to-32 repetitions, numberOfRepetitions-r17 with up-to-32 repetitions is enough. Thus, for Alt 3-b, the second bullet seems unnecessary.   
Proposal 1: Do not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
Proposal 2: Do not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH repetition type A.

3. Applicability of available slot based counting method to paired spectrum
For HD-FDD RedCap UEs, the following agreement has been achieved in RAN1#106 e-meeting, which means the CG-PUSCH is not transmitted when it overlaps with an SSB. 
Agreement: 
· For Case 5 of SSB overlaps with in configured UL transmission, re-use the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over configured UL transmission
· The configured UL transmission includes CG-PUSCH, or SRS
· FFS: Confirm that PUCCH is included
In RAN1#106bis e-meeting, the following proposal has been discussed, while there is no further agreement or conclusion yet.
High Priority Proposal 5.1-1:
For Case 5 of dynamically scheduled UL transmission vs. SSB, decision on one or both of the following options during GTW session:
o    Option 1: Dynamically scheduled UL transmission is prioritized over SSB
o    Option 2: Reuse the existing collision handling principles of Rel-15/16 for NR TDD that SSB is prioritized over dynamically scheduled UL transmission
Regardless of DG-PUSCH, at least for CG-PUSCH repetition transmission overlapping with SSBs, the mechanism of available slots determination could be also applicable for HD-FDD RedCap UEs. And the existing collision handling principles in NR Rel-15/16 for TDD can be re-used. For unified design, there is no need to put the restriction on the the applicability for FDD and TDD systems. 
Proposal 3: At least for CG-PUSCH repetition type A, counting based on available slots should be applicable for HD-FDD RedCap UEs.
4. Determination of available slots considering RRC configurations from multiple serving cells/TRPs
In previous e-meeting, it is agreed that only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots. While in some cases, UE may be configured with different SSB configurations or different DL/UL configurations on different serving cell or TRPs, taking these RRC parameters from multiple cells or multiple TRPs may need to be considered in available slots determination.
	Agreement (RAN1#106bis-AI 8.1.2.2)
· Center frequency, SCS, SFN offset are assumed to be the same for SSBs from the serving cell and the configured  SSBs with PCI different from the serving cell for inter-cell multi TRP operation.
· The information related to “SSB time domain position” for  SSB with PCI different from the serving cell consists of [halfFrameIndex and] ssb-PositionsInBurst

Agreement (RAN1#106bis-AI 8.1.2.2)
Support two independent X values (X1, X2) are reported as a UE capability for two different assumptions on additional SSB time domain position and periodicity with respect to serving cell SSB.
· X1 (Case 1)= The maximum number of configured additional PCIs when each configuration of SSB time domain positions and periodicity of the additional PCIs is the same as SSB time domain positions and periodicity of the serving cell PCI
· X2 (Case 2)= The maximum number of configured additional PCIs when the configurations of SSB time domain positions and periodicity of the additional PCIs is not according to Case 1
· Note: By definition, Case 1 and Case 2 cannot be enabled simultaneously
· Supported values for X1 and X2 includes at least 0,1,2,3 and 7. FFS on other values
· This UE capability has FR1 and FR2 differentiation (FFS : Whether this UE capability is per UE or per band)


Based on above agreements, for multi-TRP inter-cell operation, UE may be configured with different SSB time domain positions for different TRP. One of the motivations for multi-TRP inter-cell operation is also coverage enhancement, in which case other coverage enhancement features, e.g. counting PUSCH repetition based on available slots, may also be enabled at same time. Hence, whether UE needs to consider the union set of transmitted SSBs across multiple TRPs, should be further considered.
Besides, for half duplex CA UEs, different SSB positions and different DL/UL configurations may be configured for different DL carrier. UL transmission are also omitted if collision with SSBs from any of the serving cells, and if collision with DL transmission/configuration from reference cell. Whether UE needs to take configurations from different DL carriers into account when determining the available slots, should be further clarified. The applicable number of repetitions may be not very large, e.g. 1, 2, 4 repetitions in a UL carrier, can also be counted on available slots, and coverage may be not poor. Prohibit PUSCH repetitions counted based on available slots when CA is enabled seems not realistic and unnecessary. From the perspective of integrity of the feature, whether UE needs to take configurations from different DL carriers into account when determining the available slots, also need to be discussed.
Proposal 4: Whether UE need to consider SSB transmissions and/or DL-UL-Configurations from multiple TRPs or multiple CCs should be further discussed.
5. Conclusion
In this contribution, we analyze and discuss the relevant enhancement on PUSCH repetition type A, and have the following observations and proposals: 
Proposal 1: Do not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
Proposal 2: Do not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH repetition type A.
Proposal 3: At least for CG-PUSCH repetition type A, counting based on available slots should be applicable for HD-FDD RedCap UEs.
Proposal 4: Whether UE need to consider SSB transmissions and/or DL-UL-Configurations from multiple TRPs or multiple CCs should be further discussed.
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