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1. Introduction
In the RAN#95-e meeting, the SI on XR Enhancements for NR was approved [1]. In RAN1#110bis-e[2], the following agreements and conclusions are made:
	Agreement
[bookmark: _GoBack]To study whether/how the enhanced CG candidate techniques are necessary and beneficial for improving XR capacity, focus at least on the following techniques:
· Dynamic indication of the unused CG PUSCH occasion(s) or resource(s) by the UE
· Increase CG PUSCH transmission occasions in a duration 
Conclusion
No further discussion in RAN1 for Rel-18 XR to extend the support of legacy single DCI scheduling multi-PDSCHs for FR2-2, to other SCS in FR1/FR2-1.
Conclusion
The capacity gain performance results in R1-2208661, R1-2209658 and R1-2209198 corresponding to enhancements based on multi-PDSCH scheduling by a single DCI are captured in XR SI TR.
Conclusion
Study on enhancement for CBG based HARQ-ACK feedback reporting is down-prioritized in RAN1 XR SI.
Conclusion
The following proposed enhancements techniques to improve XR capacity performance are down-prioritized in RAN1 XR SI:
· (P3-5-3) Study on PHR enhancement based on XR traffic arrival periodicity or UL pose periodicity.
· (P3-5-4) Study mechanism of packet dropping based on the PDB requirement, to avoid resource waste due to the out-of-date packets.

Agreement
· For further study the mechanisms to enable HARQ retransmission of a TB on a different cell than the cell of the initial TB transmission for CA operation on TDD cells, consider at least the following:
· Capacity performance evaluation results
· Complexity analysis and RAN2 impact
Conclusion
· Study of soft HARQ-ACK and Delta MCS in RAN1 XR SI for improving XR capacity is down-prioritized.
· Note: The corresponding capacity gain performance results in R1-2210003, R1-2208377 and R1-2203607 are captured in XR SI TR.
Conclusion
· Study on enhanced CQI based on CBG transmission, and study on enhanced CQI based on DMRS for improving XR capacity are down-prioritized in RAN1 XR SI.
· Note: The corresponding capacity gain performance results in R1-2208402 and R1-2209536 are captured in XR SI TR.



In this contribution, we provide our views on XR-specific capacity enhancements.   
2. Discussion
There may be a mismatch between the periodicity of CG configuration and the XR-specific packet arrival time. In Rel-17, the periodicity of a CG configuration is an integer number of slots, the minimum value of periodicity is 1 slot.  However, typical video stream of XR has 60/90/120 frames per second (i.e., fps), which means the arrival periodicity of XR packets is 1/60, 1/90 or 1/120 second, it is not well aligned with the periodicity of legacy CG configuration. It can be solved by configuring multiple CG configurations to match the non-integer periodicity of XR packet arrival time, but it will lead to overprovision of CG occasions. To avoid resource waste of overprovision of CG occasions, enhancement for matching the periodicity of a CG configuration and the XR packet arrival time, e.g., support non-integer periodicity of CG configuration, can be studied in Rel-18.
Proposal 1:
· Study enhancement for the mismatch between the periodicity of CG configuration and the XR packet arrival time.

Currently, the following periodicities in symbols are supported depending on the configured subcarrier spacing [3]:
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}
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}
An offset can be added for UL configured grant type 1 and type 2 as defined in TS 38.321 [3], clause 5.8.2 in order to align the configured grant with the XR packet arrival time.
After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
 (timeReferenceSFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + timeDomainOffset × numberOfSymbolsPerSlot + startSymbol + N × periodicity + kOffsetSymbols) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider sequentially that the Nth (N >= 0) uplink grant occurs in the symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] =
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity + kOffsetSymbols] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot).
- where kOffsetSymbols= 
⌈ (1000ms/fps *2^µ *numberOfSymbolsPerSlot – periodicity) * N⌉  
· where N is for Nth grant
· ‘fps’ (frame per second) is the frame rate for XR
As a burst of transport block transmissions across a number of consecutive slots may often be needed to deliver a single XR packet, a duration in number of consecutive slots can be defined so that each configured grant may support multiple transport block transmissions. ‘cg-nrofSlots’ may be reused to transmit different transport blocks if PUSCH repetition type is not set.
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Proposal 2:
· Specify XR specific configured grant offset parameter such as kOffsetSymbols in Search Space Set configuration.
Proposal 3:
· ‘cg-nrofSlots’ may be reused to transmit different transport blocks if PUSCH repetition type is not set.
Proposal 4: 
· Specify a higher layer parameter of ‘frame per second’ for the frame rate of XR traffic.


3. Conclusion
In this contribution, we discussed capacity enhancements for NR XR. Proposals are summarized as following: 
Proposal 1:
· Study enhancement for the mismatch between the periodicity of CG configuration and the XR packet arrival time.
Proposal 2:
· Specify XR specific configured grant offset parameter such as kOffsetSymbols in Search Space Set configuration.
Proposal 3:
· ‘cg-nrofSlots’ may be reused to transmit different transport blocks if PUSCH repetition type is not set.
Proposal 4: 
· Specify a higher layer parameter of ‘frame per second’ for the frame rate of XR traffic.
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