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1. Introduction
RAN2#119bis has discussed the XR-power saving in RAN and reached the following agreement in [2]:
	· For P6, should clarify what is “traffic flow not based on PDU sets” to understand which traffic that is (e.g. is it only pose information or also something else)?
· 1. RAN2 discuss whether additional traffic or QoS related information on downlink traffic beyond what has been agreed by SA2 needs to be provided to RAN for UE power savings.
· 2. RAN2 study what traffic and QoS related information on uplink traffic (e.g. counterpart of what has been agreed by SA2) should be provided to RAN for UE power savings and how the information may be provided to RAN.
· Capture in TR that traffic parameters and Jitter are semi-static info. 
· Can capture also SA2 agreements related to how they impact RAN2.


In this contribution we discuss the UL awareness information for the power saving and other power saving enhancement.
2. [bookmark: Proposal_Beacon]Discussion
2.1 Burst end indication and PDU set boundaries information to/from UE
To save power consumption as much as possible, the UE should go to DRX immediately when all the packets of a XR burst have been received correctly. In legacy, UE enters DRX inactive mode based on explicit DRX COMMAND MAC CE to stop the DRX inactivity timer and DRX on duration timer if running. We wonder if the explicit command is exactly needed if UE only having this kind of traffic transmission has identified that all packets of the burst have been received in case that UE only has the DL traffic flow with single periodicity. 
Last RAN2 has agreed the XR awareness information in RAN is useful for PDU set handling in UL and DL, which includes dynamic information: At least identifying which PDU belongs to which data burst/PDU set is also needed, including means to determine at least PDU set boundaries. It is possible that UE can autonomously identify that a complete burst data (i.e., a video frame) has been completely received based on dynamic information including PDU set boundaries information and last PDU indication of the last PDU set in a burst (i.e., End of Data Burst indication) in L2 header. Therefore, it can be considered whether XR UE can go to sleep mode upon determination of the complete reception of the DL burst. 

Proposal 1. RAN2 to discuss whether UE autonomously enters DRX mode after identifying a complete data burst has been correctly received based on dynamic PDU Set boundaries information and End of Data Burst indication from the NW.

Last SA2 meeting has agreed the awareness information mainly on downlink traffic in RAN in [4], which is summarized in the bellow table, the blue text is for FFS.
	· Static (SMF->RAN): PSER, PSDB, PDU Set Integrated Indication, periodicity for UL and DL, jitter for each periodicity
· Dynamic(UPF->RAN): PDU Set Identifier, Start PDU and End PDU of the PDU Set, End of Data Burst indication, PDU SN within a PDU Set, PDU Set Size（in bytes or number of PDUs), PDU Set Importance


For the power saving for the uplink transmission, it is also beneficial to dynamically inform the counterpart awareness information including PDU Set boundaries information and burst end indication to the NW. For example, the NW can indicate UE to enter DRX inactive mode after determining the complete reception of a data burst from UE based on the PDU set boundaries information and burst end indication via user plane. 

Proposal 2. UE transmits End of Data Burst indication and PDU set boundaries information to NG-RAN to assist the NW to determine a complete data burst reception and indicates UE to enter DRX inactive mode.

Next question is how to include the PDU Set boundaries information and End of Data Burst indication. The PDU Set boundaries information may be PDU Set Identifier and start/end indication of a PDU set. From signalling overhead perspective, it is enough to only use the start/end indication of a PDU set as the PDU set boundaries information in the PDCP header since there’s consecutive PDCP SN for all PDUs. UE determines all PDUs of an PDU set are completely received if the received PDCP SN of one PDU set is consecutive. For the End of Data Burst indication, it can be also included in PDCP header. In addition, if a data burst only has one PDU set, the burst end indication just the end PDU of an PDU set.

Proposal 3. The start/end indication of a PDU set and End of Data Burst indication is indicated in the L2 header both in UL and DL.

2.2 Unnecessary DRX Timer start case
According to the current specified DRX mechanism, UE starts the drx-inactivityTimer upon reception of a DCI scheduling an initial transmission respectively extends the ActiveTime causing the UE to monitor PDCCH for potential retransmission DCI in response to the reception/transmission of a PDSCH/PUSCH. However, there might be also use cases where it is not beneficial to extend the ActiveTime and monitor PDCCH for further initial transmission respectively potential retransmission grant, thereby increasing UE’s power consumption. For example, in case of last PDU reception of a burst, the gNB can indicate that UE shouldn’t start the drx-inactivityTimer in response to the reception of the DCI and thereby reduce unnecessary PDCCH monitoring. The indication could be for example explicitly signalled within a DCI or alternatively implicitly derived from the HARQ process configured, e.g. a HARQ process could be configured such that DCI/PDSCH reception on a HARQ process doesn’t cause the UE to start the drx-inactivityTimer.

Proposal 4. NW dynamically controls the start of drx-inactivityTimer upon reception of PDCCH scheduling an initial transmission.  

Similarly, there are cases where it is unnecessary to start the drx-retransmissionTimer (for DL as well as for UL) and monitor PDCCH for potential retransmission grants in response to the reception/transmission of a PDSCH/PUSCH. For example, for the transmission of small packets with a very strict latency requirements it would be beneficial to not rely on HARQ retransmissions but rather transmitting the packets with a high reliability by using a conservative MCS. One of the use cases might be the transmission of pose/control information in the UL. One enhancement addressing the unnecessary PDCCH monitoring for retransmissions could be to introduce UL configured grant configurations which disable the start of the drx-HARQ-RTT-TimerUL and subsequently the drx-RetransmissionTimerUL for CG PUSCH transmissions. In order to benefit in terms of UE power consumption also for dynamically scheduled DL/UL transmissions, the starting of the drx-HARQ-RTT-TimerUL/DL and subsequently the drx-RetransmissionTimerUL/DL could be disabled for certain configured HARQ processes. There could be two different types of HARQ processes, e.g. supporting/not supporting a drx-RetransmissionTimer. In another example, when a transmission exceeds its delay budget, DRX retransmission timer for the corresponding HARQ process can be stopped.

Proposal 5. NW configures UE whether to start drx-retransmissionTimer for a CG PUSCH transmission.  
2.3 Too early start DRX timer in multiple-slot scheduling case
The multiple-slot dynamic scheduling to handle large-sized XR application packets both in uplink and downlink is under discussion in RAN1. Legacy UE starts the drx-inactivitytimer upon reception of a PDCCH for new transmissions. However, for the case of multi-slot scheduling it may not be beneficial to start the drx-inactivityTimer immediately in response to the reception of the PDCCH, since a PDCCH scheduling a further initial transmission will only occur after the last of the transmission scheduled by the multi-slot PDCCH. Therefore, there might be some benefit in delaying the start of the drx-inactivityTimer. It can be also further discussed whether the multi-slot scheduling should have some impact on the start of the drx-retransmissionTimer, e.g. delaying the start of the drx-retransmissionTimer.  

Proposal 6. RAN2 to study enhancements to delay the start of the drx-inactivityTimer or drx-retransmissionTimer till the last transmission for UL multiple-slot scheduling.  

3. Conclusion
In this contribution, we discuss power saving enhancements for XR traffic. We have the following proposals:
Proposal 1. RAN2 to discuss whether UE autonomously enters DRX mode after identifying a complete data burst has been correctly received based on dynamic PDU Set boundaries information and End of Data Burst indication from the NW.
Proposal 2. UE transmits End of Data Burst indication and PDU set boundaries information to NG-RAN to assist the NW to determine a complete data burst reception and indicates UE to enter DRX inactive mode.
Proposal 3. The start/end indication of a PDU set and End of Data Burst indication is indicated in the L2 header both in UL and DL.
Proposal 4. NW dynamically controls the start of drx-inactivityTimer upon reception of PDCCH scheduling an initial transmission.  
Proposal 5. NW configures UE whether to start drx-retransmissionTimer for a CG PUSCH transmission.   
Proposal 6. RAN2 to study enhancements to delay the start of the drx-inactivityTimer or drx-retransmissionTimer till the last transmission for UL multiple-slot scheduling.  
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