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1. Introduction
For RRC_INACTIVE, NAS-based busy indication was confirmed by RAN2 in RAN2#115_e meeting [1]:
Agreement

1	RAN2 retains the agreement on NAS-based busy indication for RRC_INACTIVE, and Reply SA2.
Draft LS reply to SA2 in email discussion [230] (Intel)

In this contribution, we’d like to discuss the leftover issues for NAS-based busy indication.
1. Discussion 
NAS-based busy indication was confirmed by RAN2 and a LS was sent to SA2 for information [2]:
RAN2 thanks SA2 for their LS on NAS-based busy indication for Idle and RRC Inactive state (R2-2106970/ S2-2105150).
RAN2 can provide the following response to the SA2 questions:
1)	SA2 respectfully asks RAN2 to consider the above and provide feedback.
RAN2 discussed the topic and agreed to support only the NAS based solution for busy indication in Rel-17.

Based on above RAN2 feedback, NAS-based busy indication is captured in NAS spec like the following [3]:
[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83792910]4.2.3.2	UE Triggered Service Request
///Omit something here
The Service Request procedure is used by the UE over 3GPP access, when in MUSIM mode, in:
a)	CM-CONNECTED state to request release of the UE connection, stop data transmission, discard of any pending data and, optionally, store Paging Restriction Information; or
b)	CM-IDLE state to request removal of Paging Restriction Information.
NOTE 1:	It is not expected that UE in MUSIM mode will execute UE triggered Service Request procedure with Release Request indication if regulatory prioritized services (e.g. emergency service, emergency callback waiting) are ongoing.
c)	CM-IDLE state to respond to paging with a Reject Paging Indication that indicates that N1 connection shall be released and no user plane connection shall be established. The UE optionally provides the Paging Restriction Information. The UE may be unable to respond to paging with a Reject Paging Indication, e.g. due to UE implementation constraints.
NOTE 2:	UE in MUSIM mode and RRC Inactive/CM-CONNECTED state that decides to reject the RAN paging, requests the release of the UE connection as in bullet a) above. The UE can discard, by implementation, any data or NAS PDUs that it receives before it is released.

Busy indication can help network to stop paging delivery when UE is not able to response paging. Although NAS-based busy indication is delivered by NAS signaling, the trigger may come from UE NAS or AS or application layer. From RAN2 perspective, both CN paging and RAN paging may trigger NAS-based busy indication delivery. Upon receiving CN paging, UE AS will forward the matched ue-Identity and accessType (if present) to the upper layers, the existing AS-NAS interaction for CN paging can implicitly indicate UE NAS that CN paging is received by AS.
Observation 1: The existing AS-NAS interaction for CN paging can implicitly indicate UE NAS that CN paging is received by AS.
Proposal 1: RAN2 will not specify extra AS-NAS interaction to inform UE NAS the reception of CN paging from UE AS.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]When it comes to RAN paging, the situation is quite different. UE AS will not inform UE NAS anything upon receiving RAN paging before MSG4. 
Observation 2: UE AS will not inform UE NAS anything upon receiving RAN paging before reception of RRCResume message.
For RAN paging, the key point is that whether extra AS-NAS interaction is needed. This issue is also discussed by CT1 and a LS was sent from CT1 to RAN2 for decision [4]:
There are several possible ways for the interaction between the NAS layer and the AS layer when the AS layer receives RAN paging:
Option 1: the AS layer resumes the RRC connection upon receipt of RAN paging and then the AS layer informs the NAS layer an indication that the UE has transitioned to RRC_CONNECTED state and indication about the RAN paging;
Option 2: the AS layer informs the NAS layer an indication about the RAN paging and the AS layer resumes the RRC connection based on a request from the NAS layer to the AS layer to transition to RRC_CONNECTED state (the request from NAS layer is triggered by acceptance of RAN paging or the SERVICE REQUEST message containing the “NAS signalling connection release" indication).
There could be other possible options that CT1 has not discussed.
Question 1: CT1 respectfully asks RAN2’s guidance on the interaction between the NAS layer and the AS layer when the AS layer receives RAN paging.
Qusetion 2: Is a paging cause, if any, indicated together with indication about RAN paging from the AS layer to NAS layer?

Paging cause is a separate issue than busy indication, so in this contribution, we will not cover this part. For AS-NAS interaction for RAN paging, two options are listed in the LS, which can be summarized below:
Option 1: AS-NAS interaction to indicate RAN paging is triggered by UE AS upon reception of RRCResume message.
Option 2: AS-NAS interaction to indicate RAN paging is triggered by UE AS upon reception of RAN paging.
Other options are not precluded by CT1, so UE internal implementation is also one option.
Option 3: It’s up to UE internal implementation to indicate UE NAS the reception of RAN paging from UE AS.
Let’s further discuss the pros and cons of each option. As mentioned before, reception of RAN paging may be one of the reasons to trigger NAS-based busy indication. If NAS-based busy indication is performed, from signaling overhead perspective, we see no difference between option1 and option2, because NAS-based busy indication can only be delivered via SRB2 after reception of RRCResume message. Both option1 and option2 must resume the RRC connection.
Observation 3: If NAS-based busy indication is performed, due to NAS-based busy indication can only be delivered via SRB2 after reception of RRCResume message, from signaling overhead perspective, no difference is found between option1 and option2 from CT1 LS as both options must resume the RRC connection.
But if UE NAS or AS can stop UE AS RAN paging response, for instance, UE is unable to send busy indication due to UE implementation constraints, in this case, option1 doesn’t need UE AS to resume the RRC connection compared to option2, so option1 is better than option2, option2 can be precluded first.
If UE NAS is specified to stop UE AS RAN paging response, both option1 and option3 can work. The drawback of option1 is that UE NAS should response to UE AS if UE NAS wants to stop UE AS RRC connection resume procedure. In other words, extra NAS-AS interaction work is needed on top of option1.
Observation 4: If UE NAS is specified to stop UE AS RAN paging response, extra NAS-AS interaction work is needed on top of option1 from CT1 LS.
Option3 is more flexible, different UE implementation is behind option3 based on different purpose:
If UE AS wants to trigger NAS-based busy indication by RAN paging, both option1 and option2 can be used.
If UE AS alone wants to stop RAN paging response, no AS-NAS interaction will be triggered upon reception of RAN paging.
If UE AS wants UE NAS to stop RAN paging response, option1 can be used to avoid RRC connection resume procedure.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]More addition, RAN paging is just one input to trigger NAS-based busy indication, other inputs from UE NAS or application layer may also trigger NAS-based busy indication, but all other inputs are UE internal implementation, so the consequence is still acceptable even if we don’t specify RAN paging triggered NAS-based busy indication. 
Proposal 2: RAN2 will not specify AS-NAS interaction to inform UE NAS the reception of RAN paging from UE AS.
The last issue is about the unnecessary DL data transmission after resuming from RRC_INACTIVE during NAS-based busy indication delivery. To avoid the above issue, RAN2 can consider an easy solution. A flag can be added into RRCResumeComplete message to stop the DL data transmission from network if UE AS receives an indicator from UE NAS to do so.
Proposal 3: During NAS-based busy indication delivery for UE in RRC_INACTIVE, an indication is added into RRCResumeComplete message to stop the RAN side DL user data transmission if provided by UE NAS.
RAN2 should inform SA2/CT1/RAN3 of our latest agreements on busy indication as these agreements may impact the decision from other groups.
Proposal 4: Send a LS to SA2/CT1/RAN3 to inform them of RAN2 latest agreements on busy indication.
1. Conclusion
In conclusion, we propose the following:
Observation 1: The existing AS-NAS interaction for CN paging can implicitly indicate UE NAS that CN paging is received by AS.
Proposal 1: RAN2 will not specify extra AS-NAS interaction to inform UE NAS the reception of CN paging from UE AS.
Observation 2: UE AS will not inform UE NAS anything upon receiving RAN paging before reception of RRCResume message.
Observation 3: If NAS-based busy indication is performed, due to NAS-based busy indication can only be delivered via SRB2 after reception of RRCResume message, from signaling overhead perspective, no difference is found between option1 and option2 from CT1 LS as both options must resume the RRC connection.
Observation 4: If UE NAS is specified to stop UE AS RAN paging response, extra NAS-AS interaction work is needed on top of option1 from CT1 LS.
Proposal 2: RAN2 will not specify AS-NAS interaction to inform UE NAS the reception of RAN paging from UE AS.
Proposal 3: During NAS-based busy indication delivery for UE in RRC_INACTIVE, an indication is added into RRCResumeComplete message to stop the RAN side DL user data transmission if provided by UE NAS.
Proposal 4: Send a LS to SA2/CT1/RAN3 to inform them of RAN2 latest agreements on busy indication.
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