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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1 #113 meeting, there was a lot of progresses or agreements/conclusions [1], such as, for time domain resource allocation for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration, HARQ process ID determination for multiple CG PUSCH transmission occasions in a period, and dynamic indication of unused CG PUSCH occasion(s) based on UCI transmitted by UE. However, some critical details of the relevant agreements are still not clear, additionally, further down selections or FFS are also needed for different alternatives or issues of the relevant agreements in future. In this paper, we will discuss the relevant important issues of the agreements/conclusions and compare pros and cons of different alternatives or options of the agreements and conclusions, and then give our opinions and proposals for the important issues relevant to the agreements or conclusions. 

Discussion 
[bookmark: _Ref129681832]Multiple transmission occasions in a period of a single CG PUSCH configuration
Periodicity configuration of multiple CG PUSCH transmission occasions
Regarding the configurations of multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration, the below agreement was achieved in RAN1 #113 meeting:
	Agreement
For time domain resource allocation for multi-PUSCH CGs, support
· For TDRA determination (based on NR-U framework)
· For Type-1, follow the rules for DCI format 0_0 on UE specific search space, as defined in Clause 6.1.2.1.1 of TS 38.214.
· Note: To determine the configuration of TDRA, PUSCH repetition type A is assumed according to description in 6.1.2.3 in 38.214 for Type-1.
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· For Type-2, the TDRA table is determined by the TDRA table associated with activation DCI, as defined in Clause 6.1.2.1 of TS 38.214.
· Note: The DCI format for activation DCI with pusch-RepTypeA is applicable. 
· It is still an open issue whether repetition is supported. If it is decided repetition is not supported, it implies the corresponding repetition factor for is one.
· N is configured by higher layers
· A single SLIV is determined from TDRA.
· The SLIV used for 1st PUSCH per CG period.
· The PUSCH is used in each of N consecutive slots per CG period
· Note: N is configured independently from cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively. N configuration is independent from cgRetransmissionTimer configuration.
· To determine corresponding slots for CG PUSCHs in a period of a multi-PUSCH CG configuration:
· For the first PUSCH in the period, follow the legacy procedures.
· For remaining PUSCHs in the period
· ForType-1 and Type-2, reuse the corresponding procedures for NR-U by applying the RRC parameters N, instead of cg-nrofSlots-r16 and cg-nrofPUSCH-InSlot-r16, respectively.


According to the agreement for time domain resource allocation for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration, the multiple CG PUSCH transmission occasions may have the same periodicity in time domain, but with different starting points for different PUSCH transmission occasions in the period. Given that the mismatch between non-integer periodicity of XR traffic and the legacy integer DRX cycles is a well-known problem, it was agreed to adopt the periodicity mismatch issue as one requirement to be specified (i.e., DRX supports XR frame rates corresponding to non-integer periodicities) in the scope of the WID on XR Enhancements for NR. To address the issue of mismatch between legacy DRX cycles and periodicity of XR traffic, RAN2 already agreed to introduce new values of DRX cycles in rational numbers [2]. For instance, to support XR traffic with a periodicity of 60 fps, the network may configure the UE with a DRX cycle of 50/3 msec. From our point of view, it has the same problem for the periodicity relationship between non-integer periodicity of XR traffic and the legacy integer CG periodicity, and can be solved in the same way, regardless of single or multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration. That is, to solve the periodicity mismatch between non-integer periodicity of XR traffic and the legacy integer CG periodicity, a straightforward approach, similarly as for DRX, can be taken to configure new values of CG periodicities in rational numbers, which is the same as the non-integer periodicity of XR traffic.
Observation 1: The periodicity relationship between non-integer periodicity of XR traffic and the legacy integer CG periodicity has the same problem as DRX, and can be solved in the same way, regardless of single or multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.
Proposal 1: Support that the periodicity of CG resources can be configured with new values of CG periodicities in rational numbers, which is the same as the non-integer periodicity of XR traffic.
If the new CG periodicities in rational numbers cause unexpected issues for the CG configurations of multiple CG PUSCH transmission occasions in a period, some other potential methods can be further taken to guarantee an integer periodicity for the finally configured resources of the CG configuration, including further rounding operations (e.g., ceiling operation or flooring operation) on top of the rational number periodicity, nested configuration with multiple periodicities, etc. More specifically, if the finally configured resources of the CG configuration require an integer periodicity, a nominal periodicity of CG resources, which is the same as non-integer periodicity of XR traffic, can be firstly configured. And then, the rounding operations (e.g., ceiling operation or flooring operation) can be further conducted on top of the nominal periodicity of CG resources to obtain the final integer periodicity for the CG configuration, as shown in Figure 1. 
[image: ]
Figure 1: First PUSCH transmission occasion for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration with ceiling operation
Similarly, if the finally configured resources of the CG configuration require an integer periodicity, nested periodicity configuration can also be used to guarantee the finally configured resources of the CG configuration with integer periodicities, as shown in Figure 2. For instance, the gNB may configure a first periodicity for CG resources, which is determined by the minimum periodicity with integer periodicity according to XR traffic, such as, for fps=60, the first periodicity=50 ms (in green color). And then, the gNB may configure a second periodicity (e.g., 17 ms), and apply the second periodicity (in red color) within each period of first periodicity. So, the configuration format of nested periodicity configuration can be denoted as (first periodicity, second periodicity) to overcome the misalignment issue between non-integer periodicity of XR traffic and the legacy integer CG periodicity. 
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Figure 2: First PUSCH transmission occasion for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration with nested periodicity configuration
Therefore, based on the discussions above, we have the following proposal: 
Proposal 2: Support that the rounding operations (e.g., ceiling operation or flooring operation) based on the rational number periodicity, or nested configuration with multiple periodicities can be used to guarantee the finally configured resources of the CG configuration with integer periodicities, if the finally configured resources of the CG configuration require integer periodicities. 
To guarantee the finally configured resources of the CG configuration with integer periodicities, the rounding operations (e.g., ceiling operation or flooring operation) based on the rational number periodicity, or nested configuration with multiple periodicities can be used as discussed above. However, when the rounding operations or nested configuration with multiple periodicities are conducted by UE, the first PUSCH transmission occasion of the multiple PUSCH transmission occasions may be conflicted with a downlink (DL) resource (e.g., TDD mode DDDUU), such as at 17 ms in Figure 3. In this case, UE may shift the first PUSCH transmission occasion of the multiple PUSCH transmission occasions to the next closest available uplink (UL) slot, for example, from DL slot at 17 ms to UL slot at 19 ms. Meanwhile, the other PUSCH transmission occasions of the multiple PUSCH transmission occasions are also shifted to the next closest available uplink (UL) slot(s) accordingly together with the first PUSCH transmission occasion. For simplification, only the first PUSCH transmission occasion of the multiple PUSCH transmission occasions is shown in Figure 3 and is followed by the other PUSCH transmission occasions of the multiple PUSCH transmission occasion. Moreover, if considering packet delay budget for XR traffic, the shifting performed by UE can be confined in a time window configured by RRC messages. When the next closest available UL slot(s) is within the time window, UE may shift the first and other PUSCH transmission occasion(s) of the multiple PUSCH transmission occasions to the next closest available UL slot(s). Otherwise, the UE may give up the shifting and ignore the first PUSCH transmission occasion conflicted with the downlink (DL) resource. 
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Figure 3: Shifting when confliction between DL resource and first PUSCH transmission occasion of multiple PUSCH transmission occasions based on rounding operations or nested periodicity configuration
Therefore, based on the discussions and analyses above, we have the following observation and proposals:  
Observation 2: When the rounding operations or nested configuration with multiple periodicities are conducted by UE, the first PUSCH transmission occasion of the multiple PUSCH transmission occasions may be conflicted with a downlink (DL) resource.
Proposal 3: Support that UE can shift all of the PUSCH transmission occasions of the multiple PUSCH transmission occasions to the next closest available uplink (UL) slot(s) if the first PUSCH transmission occasion of the multiple PUSCH transmission occasions conflicted with a downlink (DL) resource based on rounding operations or nested configuration.
Proposal 4: Support that the shifting performed by UE for the first PUSCH transmission occasion, of the multiple PUSCH transmission occasions, conflicted with the downlink (DL) resource can be confined in a time window configured by RRC messages.
Regarding the open issue in the agreement whether repetition is supported or not, we think it is not preferred to support repetition for CG configuration because of two main reasons. The first reason is that repetition is reliability issue, which is also important, but not in the scope of the WI, where the scope mainly focuses on capacity enhancement for XR. The second reason is that, even if repetition is supported, it is difficult to preconfigure the accurate repetition number for each transport block (TB) of the CG configuration for XR traffic, since the XR traffic has not arrived yet when configured and additionally with variable frame size for uplink XR traffic, which will result in low resource efficiency if much more resources reserved for the repetitions, and eventually deteriorates transmission performance of XR traffic. 
Proposal 5: Do not support repetition configuration for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.
  
Retransmission of the multiple CG PUSCH transmission occasions
Regarding retransmission for CG PUSCH transmission, three retransmission mechanisms were specified in previous releases from Rel-15 to Rel-17, which includes:
1) Based on dynamic uplink grant via dynamic grant resources;
2) CG-DFI based retransmission;
3) Timer-based retransmission.
The first retransmission mechanism is based on dynamic uplink grant via dynamic grant resources and UE may assume ACK in absence of reception of feedback after a timer expires. If CBG based retransmission is supported to increase retransmission efficiency in the first retransmission mechanism, the dynamic uplink grant needs to include a CBGTI field, which indicates NACK/ACK for each corresponding CBG. After that, UE may retransmit the corresponding CBGs if NACKs are received in the CBGTI field for the corresponding CBGs. However, for NR-U in Rel-16, it was identified that it is problematic for the UE to assume ACK in absence of reception of feedback because of LBT impacts or hidden terminal issues, which results in introducing explicit feedback in the form of uplink grants (i.e., CG-DFI) for PUSCH transmission. That is, the second retransmission mechanism is CG-DFI based retransmission. More specifically, if the corresponding bit in CG-DFI indicating a NACK for a TB, UE may perform retransmission for the corresponding TB via configured grant resources. Meanwhile, due to high signaling overhead, for example, CBGTI field needs to be added in CG-DFI and CG-UCI, CBG based retransmission via configured grant resources is not supported for in Rel-16 NR-U. Furthermore, it was additionally identified in Rel-16 NR-U that UE assuming NACK upon a timer expiration can be helpful to overcome LBT impacts on reception of the feedback. The third retransmission mechanism is a timer-based retransmission, in which a timer starts when a TB is transmitted, and if no ACK is received before the timer expires, UE assumes NACK and perform non-adaptive retransmission via configured grant resources. The second and the third retransmission mechanisms are specifically designed for shared spectrum access to reduce the LBT impacts or hidden terminal issues on retransmission. Therefore, from our point of view, the first retransmission mechanism can be reused for retransmission of the multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration if retransmissions for the multiple CG PUSCH transmission occasions are supported. 
Proposal 6: Retransmissions of the multiple CG PUSCH transmission occasions, in a period of a single CG PUSCH configuration, can be based on dynamic uplink grant(s) via dynamic grant resources and UE assumes ACK(s) in absence of reception of feedback after a timer expires if retransmissions for the multiple CG PUSCH transmission occasions supported.
In terms of retransmissions scheduled by dynamic uplink grant(s), some companies proposed to use single DCI to schedule retransmissions of multiple CG PUSCH transmission occasions to further reduce signaling overhead. No doubt, multiple scheduling DCIs replaced by single DCI can really reduce signaling overhead and complexity, especially for UE side, however, meanwhile, it will inevitably reduce flexibility of retransmissions and introduce more latency for retransmission of some TBs of the multiple CG PUSCH transmission occasions. As XR traffic is latency sensitive service, more latency introduced for the retransmission for some TBs means worse user experiences of service quality for XR traffic. Moreover, as per current standard specification, when the UE is scheduled with multiple PUSCHs by single DCI, HARQ process ID indicated by this DCI only applies to the first PUSCH, and then HARQ process ID is incremented by 1 for each subsequent PUSCH(s)/TB(s) in the scheduled order. If the retransmissions of some TBs of the multiple CG PUSCH transmission occasions are associated with randomly non-consecutive HARQ process IDs, the current DCI format needs to be further enhanced to indicate the randomly non-consecutive HARQ process IDs for the retransmissions of some TBs, rather than based on the same incrementation rule of current standard specification. Considering this is the last RAN1 meeting and other important issues still in FFS status, the corresponding enhancement for DCI format may be difficult to finish in Rel-18. Therefore, based on the above reasons, we have the following proposal: 
Proposal 7: Do not support single DCI scheduling retransmissions for multiple CG PUSCH transmission occasions, at least for Rel-18.

Dynamic indication of unused CG PUSCH occasion(s) based on UCI
Regarding indications of unused CG PUSCH transmission occasion(s) in a period of a single CG PUSCH configuration, the below agreement was achieved in RAN1 #113 meeting:
	Agreement
For a CG configuration with UTO-UCI indication enabled, to determine the indicated CG PUSCH by a UTO-UCI indication, consider the following options for further down-selection:
· Option A-1a: 
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt-2: one or multiple of CG periodicity given by integer values (n=1, 2, ..)
· The starting time of the first period of UTO periodicity starts at the same as starting time of the first period of the CG configuration and ends after UTO_period. The next UTO period(s) are followed after the first UTO period.
· A transmitted CG PUSCH that is confined within a UTO period, carries UTO-UCI that is applicable to the CG PUSCH TOs within the UTO period.
· Option A-2a:
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt -2: one or multiple of CG periodicity given by integer values (n=1, 2, ..)
· Configure the RRC parameter UTO_offset. 
· FFS range value of UTO_offset 
· The starting time of the first period of UTO periodicity starts at the same as starting time of the first period of the CG configuration and ends after UTO_period. The next UTO period(s) are followed after the first UTO period.
· A transmitted CG PUSCH that is confined within a UTO period, carries UTO-UCI that is applicable to the CG PUSCH TOs within the UTO period and after UTO_offset from the end of the transmitted CG PUSCH.
· Option B-a:
· Configure the RRC parameter UTO_period.
· FFS range value of UTO_period
· Alt-1: values in time unit (e.g., XR traffic periodicity)
· Alt -2: one or multiple of CG periodicity given by integer value (n=1, 2, ..)
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH carries UTO-UCI that is applicable to the valid CG PUSCH TOs that are confined within UTO_period starting with UTO_offset from the end of the transmitted CG PUSCH. 
· Option B-b2:
· Configure the RRC parameter Nu (Nu is the size of bit-map)
· FFS range value of Nu
· UTO_offset is the offset value. 
· Alt-1: UTO_Offset is provided by configuration.
· FFS range value of UTO_offset 
· Alt-2: UTO_Offset = 0
· A transmitted CG PUSCH, carries UTO-UCI that is applicable to the Nu consecutive and valid CG PUSCH TOs, starting with UTO_offset from the end of the transmitted CG PUSCH.
· FFS on whether/how to extend to multiple CG configurations



Before conducting further down selection from different options of the agreement above, we think that two critical issues, relevant to the UTO-UCI indication, need to be discussed and decided firstly, which would be much helpful for the further down selection of the different options. Specifically, the first issue is about how to define the “UTO_period” of the agreement above, that is the corresponding period of the bitmap for the UTO-UCI indication. The second issue is about the timeline followed by UE for the UTO-UCI indication.   
Corresponding period of the bitmap for the UTO-UCI indication
According to agreements achieved in RAN1 before, the indicated “unused” CG PUSCH transmission occasion(s) (TO) (s), by the UCI in a CG PUSCH for a CG configuration, can be consecutive or non-consecutive CG PUSCH TO(s) in time domain, and the UTO-UCI provides a bitmap, where a bit corresponds to a TO within a time duration/range. However, during the online discussion, different companies have different understandings for the definition of the time duration/range, which is still not clear. Before the determination of the time duration/range, all the possibilities of the locations for TOs indicated by UTO-UCI need to be discussed firstly. Figure 4 shows some examples for the potential possibilities of the locations for TOs indicated by UTO-UCI. For instance, the UTO-UCI may be transmitted in PUSCH occasions of CG periodicity 2. Obviously, the UTO-UCI can indicate the “unused” CG PUSCH transmission occasion(s) of the same CG periodicity (i.e., CG periodicity 2). One possibility is that the UTO-UCI of CG periodicity 2 may indicate the “unused” CG PUSCH transmission occasion(s) of the previous CG periodicity (i.e., CG periodicity 1). However, even if the possibility of indicating the “unused” CG PUSCH transmission occasion(s) of the previous CG periodicity is allowed, the “unused” CG PUSCH transmission occasion(s) of the previous CG periodicity can’t be recycled (or reallocated) to other UEs (or to dynamic grant of the same UE), because the UTO-UCI is transmitted after the “unused” CG PUSCH transmission occasion(s) of the previous CG periodicity. Another possibility is that the UTO-UCI of CG periodicity 2 may indicate the “unused” CG PUSCH transmission occasion(s) of the next CG periodicity (i.e., CG periodicity 3). Similarly, even if this possibility of indicating the “unused” CG PUSCH transmission occasion(s) of the next CG periodicity is allowed, the “unused” CG PUSCH transmission occasion(s) of the next CG periodicity can’t be determined by UE when UTO-UCI of CG periodicity 2 transmitted, because the next XR packet (i.e., XR packet 3) has not arrived yet and how many “unused” CG PUSCH transmission occasion(s) of the next CG periodicity can’t be calculated at this point. Therefore, from our point of view, the only practical possibility is that the UTO-UCI provides a bitmap where a bit corresponds to a TO within the same period with the UTO-UCI.
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Figure 4: Different possibility examples of unused CG PUSCH occasion(s) indicated by UTO-UCI

Proposal 8: Support that, for a bitmap provided by UTO-UCI, a bit of the bitmap corresponds to a transmission occasion (TO) within the same configured grant (CG) period with the UTO-UCI. 

Timeline followed by UE for the UTO-UCI indication
The motivation for UCI indicating unused CG PUSCH occasion(s) to gNB is to recycle (or reallocate) the unused CG PUSCH occasion(s) to other UEs (or to dynamic grant for the same UE). When gNB schedules an unused CG PUSCH occasion to other UEs (or the same UE), gNB needs to determine a time offset K2 based on UE capability of PUSCH preparing time, and further indicates the time offset K2 to the corresponding UE. More specifically, the time offset K2 is a time difference between the DL slot where the PDCCH(DCI) for uplink scheduling is received and the UL Slot where the UL data needs to be sent on PUSCH, as shown in below Figure 5. Then, the other UEs (or the same UE based on dynamic grant) can perform uplink transmission via the unused CG PUSCH occasion to the gNB according to the time offset K2. To guarantee the indicated unused CG PUSCH occasion(s) to be really recycled to other UEs (or to the same UE), time offset between UCI and the indicated unused CG PUSCH occasion(s) should be equal to or greater than the PUSCH preparing time at least for one of the other UEs (or the same UE). Otherwise, the indicated unused CG PUSCH occasion(s) need not to be recycled by gNB to any of the other UEs (or the same UE), even though UCI can be correctly detected by the gNB. In that sense, some potential approach needs to be considered to make sure the unused CG PUSCH occasion(s) can be really scheduled to the other UEs (or to dynamic grant for the same UE), for example, indicating unused CG PUSCH occasion(s) to gNB can be based on a time offset threshold, configured by gNB, between UCI and the unused CG PUSCH occasion(s). If time offset between UCI and the unused CG PUSCH occasion(s) is less than the time offset threshold, the UCI indications for the unused CG PUSCH occasion(s) may be wasted with high cost of uplink signaling overhead and power consumption for UE. The time offset threshold may be determined by gNB based on UE capability of PUSCH preparing of the other UEs and/or capacity/capability of gNB to perform recycle the unused CG PUSCH occasion(s). Additionally, if there is no downlink slot (or resources) between UCI and the unused CG PUSCH occasion(s), the unused CG PUSCH occasion(s) also can’t be recycled/scheduled by gNB to other UEs (or the same UE), in which indicating unused CG PUSCH occasion(s) to gNB is not necessary as well.
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Figure 5: Timing relationship of dynamic indication of unused CG PUSCH occasion(s) 

Observation 3: To guarantee the indicated unused CG PUSCH occasion(s) to be really recycled to other UEs (or the same UE based on dynamic grant), time offset between UCI and the indicated unused CG PUSCH occasion(s) should be equal to or greater than the PUSCH preparing time for at least one of the other UEs (or the same UE).
Proposal 9: Indicating unused CG PUSCH occasion(s) to gNB can be determined based on a time offset threshold, configured by gNB, between UCI and the unused CG PUSCH occasion(s).

Down-selection for different alternatives of indicating CG PUSCH by a UTO-UCI
Based on the discussions above, the down selection for different options, for indicating CG PUSCH by a UTO-UCI, of the agreement needs to consider both the first and second issues. In our understanding, Option A-1a only considers the corresponding period of the bitmap for the UTO-UCI indication and the timeline followed by UE for the UTO-UCI indication is not considered, thus it is not preferred. Option A-2a and Option B-a (with Alt-1 for UTO_offset) are almost similar and both also consider the corresponding period of the bitmap for the UTO-UCI indication and the timeline followed by UE for the UTO-UCI indication, which are preferred from our point of view. Whereas Option B-a (with Alt-2 for UTO_offset) only considers the corresponding period of the bitmap for the UTO-UCI indication, and the timeline followed by UE for the UTO-UCI indication is not considered, which is not preferred from our point of view. Similarly, Option B-b2 (with Alt-1 for UTO_offset) considers both the corresponding period of the bitmap for the UTO-UCI indication and the timeline followed by UE for the UTO-UCI indication. Option B-b2 (with Alt-2 for UTO_offset) only considers the corresponding period of the bitmap for the UTO-UCI indication, and the timeline followed by UE for the UTO-UCI indication is not considered, which is not preferred from our point of view. The main difference between Option B-b2 and the Option A-2a (or Option B-a) is whether UTO_period needs to be configured or not. From our point of view, the UTO_period should be equal to an XR traffic periodicity, which is the same period carrying the UTO-UCI as discussed above. In that sense, the UTO_period can be set to a default value, which is an XR traffic periodicity and is not necessary to be configured, thus the size of bitmap can only be configured as in Option B-b2. However, the configuration of UTO_period can improve the flexibility of resource allocation mapping to the bitmap of UTO-UCI (e.g., suppose XR traffic can be predicted in future releases). Thus, we slightly prefer that UTO_period can be configured, and if UTO_period is configured, we would prefer “Alt-1: values in time unit (e.g., XR traffic periodicity)” in Option A-2a and Option B-a, and the value(s) in time unit are equal to 1, or “Alt -2: one or multiple of CG periodicity given by integer value” in Option A-2a and Option B-a, and n=1. Therefore, based on the analysis and discussions above, we have the following observation and proposal:
Observation 4: Option A-2a is the same as Option B-a (with Alt-1 for UTO_Offset).
Proposal 10: Option A-2a and Option B-a (with Alt-1 for UTO_Offset) are preferred.
Regarding whether/how to extend to multiple CG configurations, we think that, if multiple CG configurations are introduced, it will make the situation much more complicated since many critical issues of single CG configuration are till FFS, and also some new issues for multiple CG configurations would be necessarily introduced, for example, whether/how to allocate the multiple CG configurations to multiple carriers, how to associate bitmap of UTO-UCI with the multiple CG configurations, and whether/how to address the timeline issue for indication unused TOs of the multiple CG configurations if over multiple carriers with different subcarrier spacing, etc. From our point of view and considering this is last RAN1 meeting, before all the critical issues are settled for single CG configuration, any issue relevant to multiple CG configurations should be deprioritized.
Proposal 11: Multiple CG configurations should be deprioritized before all the critical issues of single CG configuration are settled.

Conclusions
Based on above discussions, we have the following observations and proposals:
Observation 1: The periodicity relationship between non-integer periodicity of XR traffic and the legacy integer CG periodicity has the same problem as DRX, and can be solved in the same way, regardless of single or multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.
Proposal 1: Support that the periodicity of CG resources can be configured with new values of CG periodicities in rational numbers, which is the same as the non-integer periodicity of XR traffic.
Proposal 2: Support that the rounding operations (e.g., ceiling operation or flooring operation) based on the rational number periodicity, or nested configuration with multiple periodicities can be used to guarantee the finally configured resources of the CG configuration with integer periodicities, if the finally configured resources of the CG configuration require integer periodicities.
Observation 2: When the rounding operations or nested configuration with multiple periodicities are conducted by UE, the first PUSCH transmission occasion of the multiple PUSCH transmission occasions may be conflicted with a downlink (DL) resource.
Proposal 3: Support that UE can shift all of the PUSCH transmission occasions of the multiple PUSCH transmission occasions to the next closest available uplink (UL) slot(s) if the first PUSCH transmission occasion of the multiple PUSCH transmission occasions conflicted with a downlink (DL) resource based on rounding operations or nested configuration.
Proposal 4: Support that the shifting performed by UE for the first PUSCH transmission occasion, of the multiple PUSCH transmission occasions, conflicted with the downlink (DL) resource can be confined in a time window configured by RRC messages.
Proposal 5: Do not support repetition configuration for multiple CG PUSCH transmission occasions in a period of a single CG PUSCH configuration.
Proposal 6: Retransmissions of the multiple CG PUSCH transmission occasions, in a period of a single CG PUSCH configuration, can be based on dynamic uplink grant(s) via dynamic grant resources and UE assumes ACK(s) in absence of reception of feedback after a timer expires if retransmissions for the multiple CG PUSCH transmission occasions supported.
Proposal 7: Do not support single DCI scheduling retransmissions for multiple CG PUSCH transmission occasions, at least for Rel-18.
Proposal 8: Support that, for a bitmap provided by UTO-UCI, a bit of the bitmap corresponds to a transmission occasion (TO) within the same configured grant (CG) period with the UTO-UCI.
Observation 3: To guarantee the indicated unused CG PUSCH occasion(s) to be really recycled to other UEs (or the same UE based on dynamic grant), time offset between UCI and the indicated unused CG PUSCH occasion(s) should be equal to or greater than the PUSCH preparing time for at least one of the other UEs (or the same UE).
Proposal 9: Indicating unused CG PUSCH occasion(s) to gNB can be determined based on a time offset threshold, configured by gNB, between UCI and the unused CG PUSCH occasion(s).
Observation 4: Option A-2a is the same as Option B-a (with Alt-1 for UTO_Offset).
Proposal 10: Option A-2a and Option B-a (with Alt-1 for UTO_Offset) are preferred.
Proposal 11: Multiple CG configurations should be deprioritized before all the critical issues of single CG configuration are settled.
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