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1. Introduction
RAN2/SA2 has decided to use NAS based busy indication for RRC_IDLE. In last meeting, RAN2 tentatively decided to use NAS-based busy indication also for RRC_INACTIVE. RAN2 sent LS R3-211510/R2-2104354 to RAN3 to confirm the RAN3 impact. 
This paper analyses RAN3 impact and proposes reply to RAN2.

2. Background (RAN2 LS)
RAN2 has discussed the "busy indication" for multi-USIM, wherein UE connected to network A receives paging from network B and wants to respond to network B to indicate it is "busy" with network A. In RAN2#113bis-e, RAN2 discussed how to handle the busy indication for RRC_INACTIVE, i.e. for RAN paging from network B, and made the following agreement:

Agreements

1
Only support NAS-based busy indication (for IDLE and INACTIVE)

One motivation for this agreement by RAN2 was the assumption that harmonizing the busy indication for RRC_INACTIVE with RRC_IDLE would save specification effort in all WGs. However, after the decision was made, it was raised that this might not be the case and there may be at least the following potential impacts to SA2, CT1 and RAN3:

-
Service Request triggering for RRC_INACTIVE: Triggering busy indication from NAS while UE is in RRC_INACTIVE state (which NAS does not differentiate from RRC_CONNECTED) requires specification changes (SA2, CT1). This is assuming that the NAS based busy indication will use Service Request procedure per SA2 agreements.

-
Sending busy indication to 5GC may cause extra delay if 5GC then needs to inform RAN about it (SA2, RAN3)
However, it is also not clear to RAN2 whether these are the only impacts, or whether there would be other impacts. Therefore, RAN2 would like to request the following feedback in order to understand whether the RAN2 decision on busy indication would have issues for other groups:

· Question 1: Are the impacts identified by RAN2 valid?

· Question 2: Are there any other impacts beyond those identified by RAN2?

· Question 3: If the ANS to Q1 and/or to Q2 is yes, can they be specified within Rel-17 timeframe?

RAN2 also can revert its agreement on NAS-based busy indication for RRC INACTIVE if SA2/CT1/RAN3 feedback indicates that it is not possible for these groups to arrive at a specified solution within R17 timeframe.

3. RAN3 impacts
The NAS busy indication message includes paging filtering information for network to decide whether the UE should be paged. For UE in RRC_INACTIVE, the page filtering can be supported in either RAN or 5GC. 

Option 1: 5GC filters incoming data/signalling to RAN

RAN paging in RRC_INACTIVE is usually triggered by incoming data/signalling from core network. If 5GC can filter the incoming data/signalling based on NAS busy indication. The unnecessary RAN paging would not be triggered. 
This option has no RAN3 impact. But this violates the general principle of RRC_INACTIVE.
Option 2: RAN filters paging based on information from 5GC

When NAS busy indication is received, 5GC configures page filtering information to RAN. This can be supported by either new NGAP signalling or enhancing existing signalling, e.g. UE context modification, DL NAS Transfer. 
This option has RAN3 impact and may increase the delay of busy indication procedure. 

Option 3: 5GC filters RAN paging for RAN

To reduce the delay of busy indication, the filtering can be performed when RAN paging is triggered. Before sending the RAN paging in air interface, the gNB sends the paging to core network for filtering. Based on the core network response, gNB decides whether to paging the UE in air interface.

This option has RAN3 impact but has shorter delay in busy indication procedure. 
Option 4: 5GC releases UE to IDLE

When NAS busy indication is received, AMF sends UE Context Release Command to gNB. Then, the core network will manage the paging filtering. 

This option has no RAN3 impact. But, UE cannot enjoy the benefit of RRC_INACTIVE after busy indication is sent.
Proposal 1: RAN3 to discuss the 4 solution options for NAS based busy indication for RRC_INACTIVE.

Proposal 2: Send LS to SA2 for feedback on the solution options.

Proposal 3: Reply RAN2 LS: RAN3 impact depends on the solution choice. 
4. Conclusion
Proposal 1: RAN3 to discuss the 4 solution options for NAS based busy indication for RRC_INACTIVE.

Proposal 2: Send LS to SA2 for feedback on the solution options.

Proposal 3: Reply RAN2 LS: RAN3 impact depends on the solution choice. 
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