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1 Introduction
In this Tdoc, we share our views on introducing new CG periodicities for XR traffic to be supported with the new multiple PUSCH CG and our views on the configuration of non-integer short DRX cycles together with integer long DRX cycles.

2 Periodicity of Multiple PUSCH CG 
With the current Rel-18 design, there is a periodicity mismatch between the XR traffic periodicity and the CG configuration periodicities. The current design can compromise the latency and reliability of the XR traffic as the XR traffic arriving at the UE buffer might need to wait for the start of the CG periodicity to be transmitted which will impact the latency of the traffic and also its reliability as the remaining delay budget might not be enough to carry any required retransmissions. 
The issue can be solved by configuring multiple CG configurations with different start offsets to serve the same XR traffic. However, the current design of multi-PUSCH CG is based on the main assumption that the XR traffic will be served by a single CG configuration and even the UTO-UCI indication is not supported across CGs in Rel-18 as agreed in RAN1. 
For the use of multiple CG configurations, assuming 60 fps, 3 CG configurations with different start offsets are necessary (50/3 = 16.67 ms) but for other frame rates like 72 fps (125 / 9 = 13.88) 9 CG configurations with different start offsets will be needed for one XR flow. Then, if we consider two or more video flows or additional audio or pose/control flow with different characteristics, the number of CG configurations required will be very large. Also, the UTO-UCI indication which is based on a sliding window will not work as two consecutive video frames will be served with two different CG configurations and the UTO-UCI indication across CG configurations is not currently supported in Rel-18 according to the RAN1 agreement. 
Hence, there is need to introduce non-integer periodicities for multi-PUSCH CG same as done for the design of C-DRX with non-integer periodicities to match the XR packet arrival times.

Proposal 1: Similar to the non-integer C-DRX cycles, support non-integer periodicites for CG configurations in Rel-18 to accommodate XR traffic.

3 Configuring short non-integer DRX together with long integer DRX cycle

In RAN2#124, the following non-integer cycles we agreed to be supported for Rel-18 XR:
· for short DRX cycle:
ms1001/240, ms25over6, ms25over3, ms1001over120, ms100over9, ms125over9, ms50over3, ms1001over60, ms200over9, ms100over3, ms1001over30, ms125over3, ms1001over24, ms200over3
· for long DRX cycle:
ms1001/240, ms25over6, ms25over3, ms1001over120, ms100over9, ms125over9, ms50over3, ms1001over60, ms200over9, ms250over9, ms100over3, ms1001over30, ms125over3, ms1001over24, ms200over3, ms1001over15, ms250over3, ms1001over12, ms400over3.
The drx-LongCycle value must still be set as a multiple of the drx-ShortCycle value.
The UE can indicate its preferred short and long DRX cycles as a UE assistance information as below: 
preferredDRX-LongCycle-r16 ENUMERATED { ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 } 
preferredDRX-ShortCycle-r16 ENUMERATED { ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32, ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }
Since no current integer DRX Cycles within the list of preferredDRX-LongCycles are multiples of the potential non-integer short DRX Cycles in Rel-18, the configuration where short cycles are non-integer and long cycles are integer is presently not possible and also unnecessary. However, to accommodate introducing future values, the specification should avoid explicitly excluding this configuration. This future-proofs the design without introducing undue specification effort. Also, this does not constrain the UE implementation or complexity.
In other terms, the UE could be configured with drx-NonIntegerShortCycle and with drx-LongCycle where the drx-LongCycle is integer and is multiple of drx-NonIntegerShortCycle. 
In other terms, the UE could be configured with both a non-integer short DRX cycle (drx-NonIntegerShortCycle) and an integer long DRX cycle (drx-LongCycle), where the long cycle is a multiple of the short cycle. This should be possible and future proof unless it requires a lot of specification effort to be supported. 
An alternative approach would be to introduce new integer-valued long DRX cycles that are multiples of the agreed non-integer short DRX cycles. For example, a 50 ms long cycle (a multiple of the 16.67 ms short cycle for 60 fps) could be supported alongside the non-integer short cycle of ms50over3.
Another option would be to support new integer values for the long DRX cycles which are multiple of the introduced non-integer short DRX cycles, like 50 ms which is a multiple of 16.67ms (for 60 fps) and these new long DRX cycles integer values can be supported with the new non-integer short DRX cycles.
Proposal 2: For the configuration of non-integer short DRX cycles together with integer long DRX cycles:
· Option 1: Avoid explicitly prohibiting this combination in the specification.
· Option 2: Introduce new integer long DRX cycles which are multiple of the agreed non-integer short DRX cycles
4		Conclusions
In conclusion, we have the following proposals: 
Proposal 1: Similar to the non-integer C-DRX cycles, support non-integer periodicities for CG configurations in Rel-18 to accommodate XR traffic.
Proposal 2: While the configuration of non-integer short DRX cycles and integer long Proposal 2: For the configuration of non-integer short DRX cycles together with integer long DRX cycles:
· Option 1: Avoid explicitly prohibiting this combination in the specification.
· Option 2: Introduce new integer long DRX cycles which are multiple of the agreed non-integer short DRX cycles

4		References
[1] R2-2311979 ‘Discussing on remaining issues on XR-specific C-DRX enhancement’ Xiaomi Communications, RAN2#124, Chicago, USA, 13th - 17th Nov, 2023  
[2] R2-2312733 ‘Discussion on remaining issue of power saving scheme for XR’ Samsung, RAN2#124, Chicago, USA, 13th - 17th Nov, 2023  
[3] R2-2311768 ‘Summary of [POST123bis][024][XR] Discussions on open issues in TS 38.321’ Qualcomm, RAN2#124, Chicago, USA, 13th - 17th Nov, 2023  


2
