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1. Introduction
There is an LS from SA2 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 RAN3.
	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.


In our opinion, both Sol A and Sol B have RAN3 impacts and we shall discuss related technical issues one by one as follows.

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


In our opinion, the motivation of this issue is when eDRX cycle in RRC_INACTIVE exceeds 10.24s, there occur potential NAS timer timeout issue and UP data buffer issue. It would be helpful if NG-RAN provides UE unreachability information to CN. We note that the whole INACTIVE eDRX configuration by gNB may not be needed since the AMF can only achieve an H-SFN level synchronization instead of SFN level. Thus, only INACTIVE eDRX cycle shall be provided to CN when a long INACTIVE eDRX cycle (>10.24s) is configured. 
Proposal 1: The gNB provides the INACTIVE eDRX cycle to CN to determine whether the UE is reachable.
Based on above eDRX information, the CN can trigger MT data/signalling when the UE is considered reachable. This relates to the second issue.
	2)	NG-RAN can handle a new NG_AP message to trigger RAN paging when UE is in RRC-INACTIVE.



In our view, introducing a new NG_AP message is feasible in Rel_18. However, whether the new message is needed needs further discussion. In legacy mechanism, the CN can send the MT signalling/data to RAN directly when UE is assumed to be CM_CONNECTED. The RAN node shall trigger the RAN paging, and there is no need for introducing a new message in this way. It is proposed to discuss the need of a new NG_AP message to trigger RAN paging for RRC-INACTIVE UE, and in the end, it depends on which solution will be adopted by SA2.
Proposal 2: RAN3 discuss the need of a new NG_AP message to trigger RAN paging for RRC-INACTIVE UE.
In Sol B, the gNB instead of CN handles MT data/signalling for RRC_INACTIVE UE. There may be a case wherein the UE moves out of the RNA area during the long unreachable time period. SA2 raises a related issue for this scenario.
	3)	Including the UE context retrieval with data forwarding handling between NG-RAN nodes via CN



To retrieval the UE context and data stored in the last serving gNB, a NG-based solution is needed when there is no Xn interface between the last serving gNB and current serving gNB. In our view, if Sol B is adopted by SA2, it is feasible to introduce a new mechanism for UE context retrieval and data forwarding between NG-RAN nodes via CN.
Proposal 3: If Sol B is adopted, it is feasible to introduce a new mechanism for UE context retrieval and data forwarding between NG-RAN nodes via CN.
Then if we let NG-RAN to handle the buffering, there is a concern on the RAN buffer capability in Sol B.
	4)	NG-RAN buffering capabilities of MT data for the duration of the eDRX cycle.



Compared with existing short RAN paging, there may be much more data to be buffered for each UE configured with a long eDRX. It may still be acceptable for gNB since the traffic usually is light for UE configured with long eDRX. However, if there are numerous REDCAP UEs (e.g., Industrial wireless sensors), the buffer issue may be a burden for NG-RAN nodes. Regarding this issue, we think RAN side is not expected to buffer too much. Compared to current Rel_17 case of INACTIVE eDRX cycle no longer than 10.24, there should be no extra requirement on RAN buffer capability. 
Proposal 4: There should be no extra requirement on RAN buffer capability to support a long INACTIVE eDRX cycle (>10.24s).
There are also two other issues on NG-RAN’s ability in the LS, namely,
	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.


In RAN3’s perspective, the issue 5 is more a RAN implementation issue, but should not be a mandatory behaviour. Actually, if INACTIVE eDRX cycle >10.24s is configured, it may be a common case wherein the gNB receives a DL NAS message and the UE is not reachable. If the gNB is required to perform UE context release procedure towards the AMF and locally release the UE to RRC-IDLE, the UE shall receive CN paging and have to perform RRC connection setup procedure. In this way, UE losses the benefits of RRC_INACTIVE (i.e., fast connection resume) because of introducing long RRC_INACTIVE eDRX. We think it is not acceptable. 
Proposal 5: Releasing the UE to RRC_IDLE would not achieve the benefits of RRC_INACTIVE (i.e., fast connection resume) because of introducing long RRC_INACTIVE eDRX.
As an alternative way, the solution described in issue 6 seems to be more effective. However, the indication to AMF and response of AMF are unclear for RAN3. According to the description, it seems that the trigger is the AMF initiates the DL NAS message transmission without considering the UE’s reachability. If provided with the indication from NG-RANs, the AMF may postpone the DL NAS message transmission till the UE is reachable. Thus, the indication shall include some assistance information, like RRC_INACTIVE eDRX configuration. Then we are wondering why not NG-RAN provides this information to AMF when releasing UE in RRC_INACTIVE with long eDRX, just like issue 1. It is proposed to ask for further clarification from SA2 on the motivation and content of this indication. 
Proposal 6: RAN3 wonders the motivation for the indication and how the AMF would respond to the indication.
3. Conclusion
In this contribution, we analyses the information provided by the LS, and get the following proposals:
Proposal 1: The gNB provides the INACTIVE eDRX cycle to CN to determine whether the UE is reachable.
Proposal 2: RAN3 discuss the need of a new NG_AP message to trigger RAN paging for RRC-INACTIVE UE.
Proposal 3: If Sol B is adopted, it is feasible to introduce a new mechanism for UE context retrieval and data forwarding between NG-RAN nodes via CN.
Proposal 4: There should be no extra requirement on RAN buffer capability to support a long INACTIVE eDRX cycle (>10.24s).
Proposal 5: Releasing the UE to RRC_IDLE would not achieve the benefits of RRC_INACTIVE (i.e., fast connection resume) because of introducing long RRC_INACTIVE eDRX.
[bookmark: _GoBack]Proposal 6: RAN3 wonders the motivation for the indication and how the AMF would responsd to the indication.
The corresponding Draft Reply LS to RAN2 is provided in [2].
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