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[bookmark: _Ref513464071]Introduction
In RAN1#106e, the agreements regarding details of enhancement for type A repetition were made [1]. In this contribution, we discuss several design configuration of number of repetitions in this contribution.
Details for Type A repetition enhancements
The maximum number of repetitions
The following working assumption was made in RAN1#106e, aligning the maximum number of repetitions between available slot counting and physical slot counting.
	Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32


Given the above working assumption affects other design elements such as TBoMS, the following proposal is made to confirm the working assumption.
Proposal 1: Confirm the working assumption, “The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32” 
Number of repetitions for configured grant
As noted in the FL’s summary [2], the following issue was discussed during RAN1#106e.
	For the CG-PUSCH with counting based on the available slots, select one of the following alternatives in RAN1#106bis-e:
· Alt 1
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
· 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.
· Alt 2 
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
· The UE is not expected to be configured with K larger than P/12 for 60kHz with ECP or P/14 otherwise.
· FFS: The UE is not expected to be configured with K larger than the number of available slots within the period P.
· FFS: whether/how to capture it in RAN1 spec.
· Note: For overriding by DG-PUSCH with the same HARQ process, if any update is made for Rel-16, it also applies to above alternatives.
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[bookmark: _Ref83809131]Figure 1 Different number of uplink slots available during different periods of CG
An example of scenario considered in the discussion is illustrated in Figure 1 where K=4 and the number of available slots varies between 2 and 4 depending on periods of the configured grant. Considering inter-cell interference/scheduling restrictions, the TDD configurations are typically configured per cell. As the result, the number of available uplink slots may change from one period to another in CG. 
Since the number of repetition, K, is determined based on the coverage status within a cell, it is determined independently from the TDD configurations, causing mismatch between the number of repetitions and TDD configurations for CG.
[bookmark: _Hlk84018554]Observation 1: TDD configurations are determined based on cell basis where TDD configurations may vary from one period to another period in CG
According to the agreement made in RAN1#106 [1], the available slots for K repetitions are determined based on RRC configuration (e.g., TDD configurations). Combined with the above observation, the following observation is made.
Observation 2: The number of repetitions is configured and semistatically and independently from TDD configurations, potentially creating a mismatch between the number of repetitions and number of available uplink slots per period for CG 
The difference between Alt. 1 and Alt. 2 in the FL’s proposal above in terms of relationship between K and P is that 
Alt. 1 : The UE cannot be configured with K larger than the number of available slots within the period P.
Alt. 2 : The UE can be configured with K larger than the number of available slots within the period P.
For Atl. 1, there are restrictions with the value of K. If Alt. 1 is chosen, K needs to be configured with  a small number (i.e., K=1 or 2) so that K fits in any TDD configuration for every CG period, which severely restricts coverage performance. Since K is semi-statically configured, it cannot not be updated dynamically based on the number of available slots in the TDD given a period in CG. Thus, we make the following observations.
Observation 3: If K cannot be larger than the number of available slots in CG, K needs be a small number (e.g., K=1, 2)
Observation 4: Preventing configuration of K larger than the number of available slots within the period of CG restricts coverage performance 
For Alt. 2, the UE counts and utilizes available slots until the end of the CG period if the UE cannot find all available slots during the CG period. Considering the above points, Alt. 2 in the FL’s proposal maximizes coverage performance in the presence of varying amount of available resources for uplink transmission in CG. Thus, the following proposal is made : 
Proposal 2: If the UE is configured with K larger than the number of available slots within the period P, the repetitions shall be terminated under one of the following conditions: 
· after transmitting K repetitions, or
· at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
It should be noted that since Alt. 1 is reusing the texts from the specification based on physical layer counting, the text are not clear from available slot counting point of view. For example, in the following sentence, two conditions “terminated after transmitting K repetitions transmission of K repetitions” and “last transmission occasion among the K repetitions” are the same from available slot counting perspective while these conditions are different from physical slot counting perspective.
Observation 5: For available slot counting, restrictions on K with relation to the number of available slots in the period in CG should be different from physical slot counting 
Conclusion.
In this contribution, the following observations and proposals are made.
Observation 1: TDD configurations are determined based on cell basis where TDD configurations may vary from one period to another period in CG
Observation 2: The number of repetitions is configured and semistatically and independently from TDD configurations, potentially creating a mismatch between the number of repetitions and number of available uplink slots per period for CG 
Observation 3: If K cannot be larger than the number of available slots in CG, K needs be a small number (e.g., K=1, 2)
Observation 4: Preventing configuration of K larger than the number of available slots within the period of CG restricts coverage performance 
Observation 5: For available slot counting, restrictions on K with relation to the number of available slots in the period in CG should be different from physical slot counting 

Proposal 1: Confirm the working assumption, “The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32” 
Proposal 2: If the UE is configured with K larger than the number of available slots within the period P, the repetitions shall be terminated under one of the following conditions: 
· after transmitting K repetitions, or
· at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
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Appendix
As a reference, configuration parameters specified in TS 38.331 [3] are shown below.
TS 38.331 ConfiguredGrantConfig
    periodicity                         ENUMERATED {
                                                sym2, sym7, sym1x14, sym2x14, sym4x14, sym5x14, sym8x14, sym10x14, sym16x14, sym20x14,
                                                sym32x14, sym40x14, sym64x14, sym80x14, sym128x14, sym160x14, sym256x14, sym320x14, sym512x14,
                                                sym640x14, sym1024x14, sym1280x14, sym2560x14, sym5120x14,
                                                sym6, sym1x12, sym2x12, sym4x12, sym5x12, sym8x12, sym10x12, sym16x12, sym20x12, sym32x12,
                                                sym40x12, sym64x12, sym80x12, sym128x12, sym160x12, sym256x12, sym320x12, sym512x12, sym640x12,
                                                sym1280x12, sym2560x12
    },

	periodicity
Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).
The following periodicities are supported depending on the configured subcarrier spacing [symbols]:
15 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
30 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}
60 kHz with normal CP	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
60 kHz with ECP:	2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}
120 kHz:	2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}
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