


[bookmark: _Hlk101780234]3GPP TSG-RAN2#125-bis										        R2-2402761
ChangSha, China,  April 15th – 19, 2024 		 
Source: 			ZTE Corporation, Sanechips
Title: 	Consideration on DRX_SFN_COUNTER for XR
[bookmark: Source]Agenda item:	7.5.3.3
[bookmark: DocumentFor]Document for: Discussion and Decision
1. [bookmark: _Toc18404533][bookmark: _Toc18413600][bookmark: _Toc18403966]Introduction
DRX_SFN_COUNTER is introduced in DRX formula to deal with the SFN wrap around issue, and some updates have been made in the latest TS 38.321 for DRX_SFN_COUNTER initialization based on the discussion at RAN2#125. However, it seems the eventual solution still has some issues and this is discussed in this contribution. 
2. Discussion
Based on the updated specification[1], the DRX_SFN_COUNTER is initialized as following: 
	[bookmark: _Hlk163066426]2>	if DRX is (re-)configured by RRC:
3>	if drx-TimeReferenceSFN is included in the RRC (re-)configuration which is received during the first half of a hyper frame (i.e., SFN is between 0 and 511):
4>	set DRX_SFN_COUNTER to 1 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete message of the RRC (re-) configuration as specified in TS 38.331 [5].
3>	else:
4>	set DRX_SFN_COUNTER to 0 in the first symbol of the slot immediately after the first PUSCH transmission which contains the RRCReconfigurationComplete message of the RRC (re-) configuration as specified in TS 38.331 [5].


The above solution seems to work as long as the first PUSCH transmission that contains the RRCReconfigurationComplete is in the same HFN as the HFN in which the RRCReconfiguration message is received. However, if the first PUSCH of the reconfiguration complete message crosses the HFN boundary, it seems there is again an issue. This is illustrated in figure below: 
[image: ]
Figure 1: Problem with SFN wrap around for DRX_SFN_COUNTER initialization
In case 1: The UE receives the RRCReconfiguration message in the first half of the hyper frame and hence the UE will initialize the DRX_SFN_COUNTER 1, which matches the gNB value (which would have also been incremented to 1 at the point when the SFN wrap around occurs). 
In case 2: The UE receives the RRCReconfiguration message in the second half of the hyper frame. So, the UE will initialize the DRX_SFN_COUNTER to 0. However, the initialization happens immediately after first PUSCH transmission of the corresponding RRCReconfigurationComplete message. As the first PUSCH transmission happens in the next hyper frame, the UE would not have incremented the DRX_SFN_COUNTER at the SFN wrap around boundary and hence the counter value is out of sync with the network value. It should be noted that the delay between reconfiguration and reconfiguration message depends on when the gNB eventually sends the UL grant for the reconfiguration complete message. If the reconfiguration is reconfigurationWithSync, there could be a RACH procedure in between and this could take the reconfiguration complete message beyond the SFN wrap around boundary in many such cases. 

Observation 1: When the gap between RRCReconfiguration and the RRCReconfigurationComplete message crosses the SFN wrap around boundary, there is a mismatch between the DRX_SFN_COUNTER value at the UE and network. 
The above issue seems to be introduced by the change to initialize the DRX_SFN_COUNTER at the first symbol of the slot immediately after the first PUSCH transmission which contains the reconfiguration message. If the UE instead initializes this immediately after receiving the reconfiguration message (as was the case originally), there seems to be no issue as the UE would then increment the DRX_SFN_COUNTER at the SFN wrap around boundary. So, we propose to use this approach to solve this issue. 
Proposal 1: The UE should initialize the DRX_SFN_COUNTER immediately upon completion of the RRCReconfiguration 

Another issue with the current text is that it seems to explicitly mention RRCReconfiguration but not other messages that may include the DRX configuration (e.g. RRCResume/RRCSetup etc). To avoid explicit dependencies on the RRC messages and MAC procedure, it is better to avoid explicit messages in the MAC procedure. So, we propose the following: 

Proposal 2: Generalize the MAC procedure for DRX_SFN_COUNTER initialization such that it can cover all RRC messages that can configure/reconfigure DRX configuration. 

Based on the above, the CR in R2-2403089 is proposed to be agreed.  

3. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18413612][bookmark: _Toc18403976]In this contribution the following observations and proposals are made: 
Observation 1: When the duration between RRCReconfiguration and the RRCReconfigurationComplete message crosses the SFN wrap around boundary, there is a mismatch between the DRX_SFN_COUNTER value at the UE and network. 

Proposal 1: The UE should initialize the DRX_SFN_COUNTER immediately upon reception of the RRCReconfiguration message

Proposal 2: Generalize the MAC procedure for DRX_SFN_COUNTER initialization such that it can cover all RRC messages that can configure/reconfigure DRX configuration. 

Proposal 3: Agree the CR implementing the above proposals provided in R2-2403089. 
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