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1. Introduction
There is an LS from SA2 (S2-2204989) on the eDRX support for UE in RRC_INACTIVE state. In this contribution, we analyse the issues mentioned in the LS and potential impacts on RAN2.
	SA2 discussed mainly two different types of solutions: 
A) 	NG-RAN provides UE unreachability information (e.g. the eDRX information) to CN when UE enters RRC_INACTIVE state with long eDRX and CN handles the MT data/signalling while the UE is unreachable. CN triggers MT data/signalling when the UE is considered reachable. For example, see solution#6 in TR 23.700-68 for reference.
B) 	NG-RAN handles MT data/signalling while the UE is RRC_INACTIVE state. In case UE moves out of the RNA area during the unreachable time period and performs resume outside the RNA, the UE context retrieval between NG-RAN nodes and data forwarding are supported via CN when there is no Xn interface. For example, see solution#2 in TR 23.700-68 for reference.


SA2 is starting to consider its conclusion and would like to ask RAN2 and RAN3 on their views on the following aspects:

1) NG-RAN providing UE unreachability information to CN for MT data/signalling handling when UE is not reachable in RRC_INACTIVE state.
2) NG-RAN can handle a new NG_AP message to trigger RAN paging when UE is in RRC-INACTIVE.
3) Including the UE context retrieval with data forwarding handling between NG-RAN nodes via CN. 
4) NG-RAN buffering capabilities of MT data for the duration of the eDRX cycle.
5) NG-RAN’s ability to perform UE context release procedure towards the AMF and locally releases the UE to RRC-IDLE when receiving DL NAS message and the UE is not reachable for a time period longer than 10.28s.
6) Alternative to (5): NG-RANs ability to only provide an indication to AMF when receiving DL NAS message and the UE is not reachable for a time period longer than 10.28s. The UE remains in RRC_INACTIVE.




2. Discussion
[bookmark: _Toc57376961]In the received LS [1], two different types of solutions for long INACTIVE eDRX cycle (>10.24s) are presented, i.e.
	A) 	NG-RAN provides UE unreachability information (e.g. the eDRX information) to CN when UE enters RRC_INACTIVE state with long eDRX and CN handles the MT data/signalling while the UE is unreachable. CN triggers MT data/signalling when the UE is considered reachable. For example, see solution#6 in TR 23.700-68 for reference.
B) 	NG-RAN handles MT data/signalling while the UE is RRC_INACTIVE state. In case UE moves out of the RNA area during the unreachable time period and performs resume outside the RNA, the UE context retrieval between NG-RAN nodes and data forwarding are supported via CN when there is no Xn interface. For example, see solution#2 in TR 23.700-68 for reference.



SA2 is starting to consider its conclusion and would like to ask RAN2 and RAN3 to provide their views on some technical points. In the following, those technical points will be discussed one by one.

	1)	NG-RAN providing UE unreachability information to CN for MT data/signalling handling when UE is not reachable in RRC_INACTIVE state.


As discussed, there is the potential NAS timer issue and UP data buffer issue when eDRX cycle in RRC_INACTIVE exceeds 10.24s. NG-RAN providing UE unreachability information is helpful to CN to handle the two issues. This UE unreachability information may include eDRX configuration for RRC_INACTIVE. Based on it, AMF could determine the occasion of transmitting NAS signalling and UPF could determine the occasion of transferring DL data to RAN. 
Proposal 1: RAN2 reply on Q1: The gNB should provide the INACTIVE eDRX configuration information to CN to help it handle MT data/signalling, when UE is not reachable in RRC_INACTIVE state. (Final decision is up to SA2 discussion)

	2)	NG-RAN can handle a new NG_AP message to trigger RAN paging when UE is in RRC-INACTIVE.


In legacy mechanism, the CN sends the MT data/signalling to RAN directly without considering whether UE is reachable, and then this will trigger RAN paging. In solution A, based on eDRX information, the CN can trigger MT data/signalling when the UE is considered reachable. In this procedure, AMF needs to trigger anchor gNB to perform RAN paging. In our view, introducing a new NG_AP message is feasible in Rel-18. However, we wonder whether the legacy mechanism (i.e., AMF sends a NAS signalling to anchor gNB) also works. So, whether the new message is needed or not is pending to RAN3. 
Proposal 2: RAN2 reply on Q2: It is feasible for R18 NG-RAN, if needed (e.g. in solution A). It is up to RAN3 on whether a new NG-AP message is needed.

	3)	Including the UE context retrieval with data forwarding handling between NG-RAN nodes via CN


This issue is related to solution B. In Sol. B, the gNB instead of CN handles MT data/signalling for RRC_INACTIVE UE with long eDRX cycle, the UE context retrieval with data forwarding handling between NG-RAN via CN is introduced to handle the case the UE moves out of the RNA area during the long unreachable time period. It seems a NG-based solution works when there is no Xn interface between the last serving gNB and current serving gNB. However, this is more related to RAN3/SA2 and it should be pending to RAN3/SA2.
Observation 1: On Q3, the solution by UE context retrieval with data forwarding handling between NG-RAN nodes via CN shall be discussed in RAN3, pending on the SA2 solution, i.e. RAN2 does not need to reply on Q3.

	4)	NG-RAN buffering capabilities of MT data for the duration of the eDRX cycle.


According to legacy mechanism and solution B, NG-RAN needs to buffer DL data when UE is not reachable for RRC_INACTIVE with long eDRX. From the perspective of one UE, it may be acceptable for gNB to buffer its DL data with considering that the traffic generally should be light when UE operates in eDRX mode. However, if there are numerous REDCAP UEs (e.g., Industrial wireless sensors scenario), the buffer issue may be a burden for NG-RAN nodes. Regarding this issue, we think RAN is not expected to expand buffer capability for this. 
Proposal 4: RAN2 reply on Q4: There should be no extra requirement on NG-RAN buffer capability compared to R17, to support a long INACTIVE eDRX cycle.

	5) 	NG-RAN’s ability to perform UE context release procedure towards the AMF and locally releases the UE to RRC-IDLE when receiving DL NAS message and the UE is not reachable for a time period longer than 10.28s.


If the gNB is required to perform UE context release procedure towards the AMF and locally release the UE to RRC-IDLE when UE is not reachable, it will cause that the UE will receive CN paging and have to perform RRC connection setup procedure. In this way, UE losses the benefit of RRC_INACTIVE (i.e., fast connection resume) because of introducing long RRC_INACTIVE eDRX. We think it is not acceptable. 
Proposal 5: RAN2 reply on Q5: This is NG-RAN implementation issue. It should not be mandatory requirement to expect NG-RAN to release UE to RRC_IDLE when RRC_INACTIVE UE is not reachable.

	6) 	Alternative to (5): NG-RANs ability to only provide an indication to AMF when receiving DL NAS message and the UE is not reachable for a time period longer than 10.28s. The UE remains in RRC_INACTIVE.


As an alternative way, the solution described in issue 6 seems to be more effective. However, we wonder what the behaver of AMF when receiving this indication is. We think it doesn’t make sense if this indication doesn’t include some assistance information, like RRC_INACTIVE eDRX configuration. If some information are needed to be included, we wonder why not NG-RAN provides this information to AMF when releasing UE in RRC_INACTIVE with long eDRX. So, we think SA2 should clarify the motivation and content of this indication.
Observation 2: On Q6, the NG-RANs ability to only provide an indication to AMF is a RAN3 issue, and not supported by the current signalling. Further clarification from SA2 on the motivation and content of this indication may be needed. RAN2 does not need to reply on Q6.
3. Conclusion
In this contribution, we analyses the information provided by the LS, and get the following proposals:
Proposal 1: RAN2 reply on Q1: The gNB should provide the INACTIVE eDRX configuration information to CN to help it handle MT data/signalling, when UE is not reachable in RRC_INACTIVE state. (Final decision is up to SA2 discussion)
Proposal 2: RAN2 reply on Q2: It is feasible for R18 NG-RAN, if needed (e.g. in solution A). It is up to RAN3 on whether a new NG-AP message is needed.
Observation 1: On Q3, the solution by UE context retrieval with data forwarding handling between NG-RAN nodes via CN shall be discussed in RAN3, pending on the SA2 solution, i.e. RAN2 does not need to reply on Q3.
Proposal 4: RAN2 reply on Q4: There should be no extra requirement on NG-RAN buffer capability compared to R17, to support a long INACTIVE eDRX cycle.
Proposal 5: RAN2 reply on Q5: This is NG-RAN implementation issue. It should not be mandatory requirement to expect NG-RAN to release UE to RRC_IDLE when RRC_INACTIVE UE is not reachable.
Observation 2: On Q6, the NG-RANs ability to only provide an indication to AMF is a RAN3 issue, and not supported by the current signalling. Further clarification from SA2 on the motivation and content of this indication may be needed. RAN2 does not need to reply on Q6.
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