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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]There is a LS from SA2 (S2-2209958) on the long eDRX support for UE in RRC_INACTIVE state with the following question. 
	To RAN3, RAN2
ACTION: 	SA2 kindly asks RAN3 and RAN2 to provide their views on the condition for triggering CN based MT communication handling and the ENs on NGAP messages. 




In this contribution, we analyse the issues mentioned in the LS and provide the potential impact analysis on RAN3.
2. Discussion
In the received LS, SA2 has concluded to support the CN based MT communication handling for UE in RRC_INACTIVE with eDRX (>10.24s), where the indication from the gNB is sent to CN to trigger CN based MT communication handling.   The issue mentioned in the LS is when the gNB can send the indication as follows.
	SA2 is currently further discussing if the conditions for gNB to send request for CN based MT communication handling can be implementation based (e.g, CN based MT communication handling is always triggered when gNB decides to apply long eDRX for RRC_INACATIVE, or gNB may decides not to trigger such in certain conditions, e.g., if UE is static and has uplink data only).


In our view, when to send the indication can be left to gNB implementation, and there is no need to specify in the RAN specification.  
First, in RAN3 specifications, the node behaviour is normally described from the receiver perspective in the procedure texts. That is, there is no need to describe the sending node behaviour. Then in this case, the procedure texts can be given e.g., if the indication is included in the NGAP message, the AMF shall, if supported, use it for CN handled MT communication as specified in TS 23.502.   
Second, the static UE with only uplink data is one possible use case, where the MT communication handling in CN is not needed due to the special traffic mode. Meanwhile, legacy paging and mobility mechanism for the UE still works since the UE is static. In this case, it is not essential to send request for CN based MT communication handling. 

When the NG-RAN sends the request/indication to the CN for CN based MT communication can be left to gNB implementation and there is no need to specify it in RAN3 specifications.
Since SA2 also asks views on the ENs on the NGAP message as follows, below provides detailed analysis .
	SA2 has agreed the attached CRs for the support of eDRX for RRC_INACTIVE state with MT communication handling in CN. In the 23.502 CR, there are new flows introduced with impact on NGAP messages (see ENs).


In Section 4.8.1.1a Connection Inactive procedure with CN based MT communication handling, the NG-RAN node shall send an N2 message to AMF after deciding to transit the UE to RRC_INACTIVE with long eDRX state. The related EN in the CR is:
	2.	The NG-RAN sends N2 message to AMF indicating the UE is transitioning to RRC_INACTIVE state and the CN handles MT communication. The NG-RAN also provides the eDRX cycle value for RRC_INACTIVE to AMF.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG considering also if it’s NGAP class 1 or class 2 procedure.


The main purpose here is NG-RAN should provide the information to help CN know when UE is not reachable in RRC_INACTIVE state. We note that the existing RRC Inactive Transition Report procedure can be reused, wherein the RRC INACTIVE TRANSITION REPORT message is sent to the AMF to notify when the UE enters or leaves RRC_INACTIVE state. Enhancements are needed, for example, includes a new RRC state as ‘Inactive with long eDRX’ and an INACTIVE eDRX cycle to determine whether the UE is reachable or not. Reusing the current RRC Inactive Transition Report procedure is a NGAP class 2 procedure, while in the CR, there is a N2 Response (Step6) for the N2 message (Step 2). So in case the indication is designed as a NGAP class 1 procedure, wherein there is a N2 message and corresponding N2 Response, a new N2 message is in need. Nevertheless, whether design a class 1 or class 2 procedure is also to be discussed by RAN3 as indicated in EN.
For state transition to RRC inactive state, RAN3 can study the following two options during the Redcap WI. 
· Option 1: for NGAP class 2 procedure, the existing RRC INACTIVE TRANSITION REPORT message can be reused to indicate the UE is transitioning to RRC_INACTIVE state with long eDRX and the eDRX value.
· Option 2: for NGAP class 1 procedure design, a new NGAP message is in need to indicate the UE is transitioning to RRC_INACTIVE state with long eDRX and the eDRX value, as well as the corresponding N2 Response.
After receiving the response for above N2 message, the NG-RAN performs RRC connection release. The related EN in the CR is:
	6.	The AMF sends N2 response to NG-RAN acknowleding the indication and the AMF considers the UE is in CM-CONNECTED with RRC_INACTIVE state.
7.	NG-RAN initiates state transition from RRC_CONNECTED to RRC_INACTIVE with RRC configuring eDRX cycle value as specified in TS 38.300 [9]. 
Editor’s note:	It’s FFS on the handling of NG-RAN indication after entering RRC_INACTIVE.


As presented in the LS, there may be downlink data discarded if the NG-RAN indication is sent after UE has entered RRC_INACTIVE. 
	NOTE 1:	If the indication of UE transition to RRC_INACTIVE is not sent (or sent after UE has entered RRC_INACTIVE) by the gNB then until CN receives it the CN cannot apply HLcom functionality and other NFs will not be aware of the UE reachability, and certain HLcom related services provided to the AF via NEF would not be available. Downlink data transmitted from the UPF to RAN might be discarded and not delivered to the UE.


Hence, to avoid the loss of downlink data and to ensure the successful operation of HLcom at CN side, it is proposed to send the NG-RAN indication before instead of after UE has entered RRC_INACTIVE.
NG-RAN indication should be sent before instead of after UE has entered RRC_INACTIVE.
[bookmark: _Toc114667950]In Section 4.8.2.2 UE Triggered Connection Resume in RRC Inactive procedure, after UE context retrieval, the NG-RAN shall perform N2 notification, wherein the related EN in the CR is:
	3b.	[Conditional] N2 Notification
3b.1	If the accessed NG-RAN is the same as the NG-RAN that configured RRC Inactive and still has the UE context, NG-RAN send an N2 Notification to the AMF indicating the UE is in RRC_CONNECTED, if an AMF requested N2 Notification (see clause 4.8.3) or Connection Inactive procedure with CN based MT communication handling (see clause 4.8.1.1a) has been performed previously.
3b.2	The AMF invokes Nsmf_PDUSession_UpdateSMContext Request towards SMF indicating the Downlink data delivery for each PDU session with active user plane, if the AMF has requested data buffering as described in clause 4.8.1.1a.
3b.3	N4 session modification procedure is triggered by the SMF. If data buffering is handled in the UPF, the SMF updates the UPF with appropriate rules to trigger data delivery.
3b.4	The SMF sends the Nsmf_PDUSession_UpdateSMContext response.
3b.5	The AMF sends the N2 response to NG-RAN.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG considering also if it’s NGAP class 1 or class 2 procedure.


When the UE leaves RRC_INACTIVE state, similar to the transition to RRC_INACTIVE state, both options can be considered as well. Thus in case of NGAP class 2 procedure design, the existing RRC INACTIVE TRANSITION REPORT message can be reused to indicate the UE is transitioning to RRC_CONNECTED state. And for class 1 procedure, a new NGAP message can indicate the UE is transitioning to RRC_ CONNECTED state with the response message. 
For state transition to RRC connected state, RAN3 can study the following two options during the Redcap WI. 
· Option 1: for NGAP class 2 procedure, the existing RRC INACTIVE TRANSITION REPORT message can be reused to indicate the UE is transitioning to RRC_ CONNECTED state.
· Option 2: for NGAP class 1 procedure design, a new NGAP message can indicate the UE the UE is transitioning to RRC_ CONNECTED state, as well as the corresponding N2 Response.
We understand option 1 could work and simpler than option 2, hence the option 1 to reuse the existing RRC INACTIVE TRANSITION REPORT message is proposed in the corresponding CR provided in [2].
In Section 4.8.2.2b	Network Triggered Connection Resume in RRC Inactive with CN based MT communication handling, an N2 message is sent from AMF to NG-RAN in order to trigger RAN Paging, the related EN in the CR is:
	2.	The AMF sends an N2 message to NG-RAN with the request for the UE to be transitioned to RRC_CONNECTED.
Editor’s note:	Whether the N2 message to be used is a new message or an existing message, e.g. N2 notification, needs coordination with RAN WG.


In legacy mechanism, a RAN paging is triggered by the last serving gNB when there is incoming DL user plane or DL signalling from 5GC, etc. However, in the long eDRX case, the UE may possibly move out of the RAN-based Notification Area. To avoid the DL data/signalling loss, an N2 message to request the UE to be transitioned to RRC_CONNECTED before sending the DL data/signalling to the NG-RAN. In our opinion, the NGAP Paging message can be used as baseline for the N2 message from CN to trigger RAN paging.
[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]The NGAP Paging message can be used as baseline for the N2 message from CN to trigger RAN paging.
With the above analysis for the issues mentioned in LS in from SA2, we provide our feedback to the questions in the draft LS out in [3].
[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]3. Conclusion
Based on the discussion in this paper, we propose the following:
[bookmark: _Toc423020280]Proposal 1: When the NG-RAN sends the request/indication to the CN for CN based MT communication can be left to gNB implementation and there is no need to specify it in RAN3 specifications.
Proposal 2: For state transition to RRC inactive state, RAN3 can study the following two options during the Redcap WI. 
· Option 1: for NGAP class 2 procedure, the existing RRC INACTIVE TRANSITION REPORT message can be reused to indicate the UE is transitioning to RRC_INACTIVE state with long eDRX and the eDRX value.
· Option 2: for NGAP class 1 procedure design, a new NGAP message is in need to indicate the UE is transitioning to RRC_INACTIVE state with long eDRX and the eDRX value, as well as the corresponding N2 Response.
Proposal 3: NG-RAN indication should be sent before instead of after UE has entered RRC_INACTIVE.
Proposal 4: For state transition to RRC connected state, RAN3 can study the following two options during the Redcap WI. 
· Option 1: for NGAP class 2 procedure, the existing RRC INACTIVE TRANSITION REPORT message can be reused to indicate the UE is transitioning to RRC_ CONNECTED state.
· Option 2: for NGAP class 1 procedure design, a new NGAP message can indicate the UE the UE is transitioning to RRC_ CONNECTED state, as well as the corresponding N2 Response.
Proposal 5: The NGAP Paging message can be used as baseline for the N2 message from CN to trigger RAN paging.
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