3GPP RAN WG2 Meeting #122
R2-2305159
Incheon, May 22nd – 26th, 2023
Agenda Item:
7.5.3
Source:
InterDigital Inc.
Title:
XR-specific power saving
Document for:
Discussion

1. Introduction
The following agreements were made in RAN2#121bis-e [1] to eliminate multiple DRX active DRX configurations as a power saving solution for XR.
	· RAN2 will not consider solution 3, i.e. multiple active DRX configurations as a solution to the non-integer periodicity for XR traffic, i.e. UE would have only one DRX configuration. 


This leaves the other two solutions on the table, i.e., rational number to match DRX cycle periodicity and adjustments to the DRX cycle. In this contribution we identify the best option to go forward and other changes to DRX for better alignment with XR traffic.
2. Discussion on DRX solutions for XR
DRX support of XR frame rates corresponding to non-integer periodicities has been captured as an objective in the WID [2]. The non-integer periodicity values associated with PDU set generation rates (e.g., 33.33ms, 16.66ms, 8.33ms) may result in a mismatch when receiving DL data during ON durations of CDRX occasions, which are typically configured with integer periodicity values. The mismatch may result in the active duration time being either insufficient or longer than necessary. The legacy DRX periodicities supported in the corresponding range include 10ms, 20ms, 32ms. One option could be the configuration of uniform DRX cycle expressed as a rational number. Since any solution adopted to handle the non-integer periodicity should also be able to handle multiple flows for XR, we think the non-integer DRX cycle option should be eliminated.
Observation 1:
Uniform DRX cycle with non-integer periodicity solves the non-integer periodicity alignment problem but cannot handle multiple flow for XR traffic.
The other solution involves adjustments to the DRX cycle. It can be implemented in several ways. For example, the UE may be configured with non-uniform DRX cycles (e.g., 16ms, 17ms, 17ms) that most closely correspond to the non-integer XR traffic periodicity. The other option is to have uniform DRX cycle (e.g., 16ms) and configure different start offset values to the cycle (e.g., in RRC) that the UE may apply to the one DRX cycle. Since the frame rates are known in advance, the number of cycles for the mismatch to occur can be pre-determined. The UE can be preconfigured with the offset to apply and the frequency of application to realign the CDRX configuration with the XR traffic. In the case where the UE may support multiple flows with different traffic patterns, the offset values can be adjusted to align with the multiple flows, e.g., one offset value and application frequency to collectively account for a traffic flow with relatively low arrival rate and small payload sizes (e.g., audio data flow) and a traffic flow with relatively high arrival rate and large payload sizes (e.g., video data flow).
Proposal 1:
Support non-uniform DRX cycle patterns to handle non-integer periodicities for XR traffic.
Such a semi-static configuration can address the mismatch issue but is less robust against a wide variety of traffic patterns that the application may support or any adaptation in the traffic pattern from the application (e.g., data rate adaptation). In addition, the presence of jitter during transport in network may result in deviation from the expected non-integer periodicity associated with the XR traffic. 

Jitter can cause the arrival of PDUs within a PDU set (e.g., intra-PDU set jitter) and across different PDU sets (e.g., inter-PDU set jitter) to be delayed/advanced during reception at gNB. Specifically, in the case of intra-PDU set jitter, the PDU set boundary corresponding to the arrival time of the first PDU and last PDU of a PDU set may vary instead of arriving periodically in a burst aligned with the frame generation periodicity. Likewise, for inter-PDU set jitter, the arrival time of different PDU sets may vary from one another instead of following the frame generation periodicity. 

Since the gNB has visibility of the XR traffic arrival along with jitter info (e.g., jitter range), one approach for further addressing the mismatch issue (in addition to the non-uniform DRX cycle) is by dynamically signalling to the UE to adjust the CDRX start offset time for the ON durations of the next CDRX cycles. For example, the UE can be preconfigured with different ON durations and start offset values when configured with a CDRX configuration. Then a dynamic indication can be sent by the gNB (e.g., in MAC CE) during the current CDRX ON duration, for example, when misalignment is expected between the traffic pattern and configured CDRX. When receiving the indication, the UE can adjust the CDRX according to the indicated changes to the parameters for receiving the DL data in the upcoming CDRX cycles.
Proposal 2:
Support dynamic indications to the UE (in addition to the configured non-uniform DRX cycle pattern) to apply adjustments to CDRX parameters to account for jitter. 
3. Conclusion

In this contribution, the following observations and proposals are made:
Observation 1:
Uniform DRX cycle with non-integer periodicity solves the non-integer periodicity alignment problem but cannot handle multiple flow for XR traffic.
Proposal 1:
Support non-uniform DRX cycle patterns to handle non-integer periodicities for XR traffic.
Proposal 2:
Support dynamic indications to the UE (in addition to the configured non-uniform DRX cycle pattern) to apply adjustments to CDRX parameters to account for jitter.
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