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Introduction
Paper discusses the considerations for busy indication approach for MUSIM.
Discussion
Background
In RAN2#113bis-e meeting [1], majority of companies opined to support busy indication in RRC_INACTIVE state. Then, main question was how to send the busy indication in RRC_INACTIVE state and two prominent alternatives were
a) Send AS based busy indication via RRCResumeRequest/1
b) Send NAS based busy indication via a NAS message 
 RAN2 decided for approach b), with the main motivation was to align busy indication for RRC_INACTIVE and RRC_IDLE (where in RRC_IDLE utilizes Service Request (SR) based approach to respond with a Reject Paging Indication)
	 Agreements
· Only support NAS-based busy indication (for IDLE and INACTIVE)


 
However, post decision, RAN2 realized two potential issues as below and sent LS to SA2/CT1/RAN3 to consult
· Service Request triggering for RRC_INACTIVE - requires specification changes on SA2
· Sending busy indication to 5GC - may cause extra delay  
Present status
SA2 response to LS is received [2] and SA2 has indicated a possible solution approach for busy indication in RRC_INACTIVE as follows:
	·  The UE resumes from RRC-Inactive when sending the Paging Reject in NAS level.
· The RAN is unaware of the content of the NAS message and forwards the NAS message to AMF. The RAN node starts scheduling the DL data or signalling within its buffers for the UE.
· Depending upon UE implementation, the UE may discard any received packet or NAS PDU, which would lead to use of Uu resources for these discarded packets or NAS PDUs.
· This may continue until the UE is released.
· RAN receives the N2 release request from the AMF and then releases the UE to CM-IDLE/RRC-IDLE.



Effectively, the above approach is same as for requesting release of UE connection in CM_CONNECTED. It also provides Paging Restrictions information.
However, two notable points are
a) UE is always put in RRC_IDLE state at the end of the procedure
b) Several companies (13) have concern on NAS-based busy indication as against other companies (12) in SA2 group
Way Forward
There seem 3 possible options as way forward:
1) Busy indication is not supported in RRC_INACTIVE
· Busy indication may not be very useful. Also, UE is not expected for SR in case of regulatory prioritized services e.g. emergency service, emergency call back waiting etc. UE may also be unable to respond due to implementation constraints etc.
2) Busy indication is provided with NAS-based approach indicated by SA2
· RAN2 impact/effort is reduced and SA2 already has an agreed CR which aligns sending busy indication with Paging Reject via SR in CM_CONNECTED
3) Busy indication with AS-based approach in RRC_INACTIVE
· A low latency approach and minimizes impact on ongoing-service (NW A)
 In our opinion, busy indication has utility and allows the network to save paging resources (e.g. not escalating the page across a larger area) by marking the UE as "reachable". Service prioritization and implementation constraints are equally applicable for busy indication to RRC_IDLE and RRC_INACTIVE states. NAS approach has drawbacks of increased delay and also, UE is always put to RRC_IDLE state after procedure completes.  
During post email discussion, it is observed that majority of companies prefers to perform switching mechanism for leaving RRC_CONNECTED on NW A in case UE is allowed to enter RRC_CONNECTED in NW B while switching mechanism without leaving RRC_CONNECTED on NW A is preferred when UE is NOT allowed to enter RRC_CONNECTED in NW B i.e. on-demand SI. Main reason of busy indication from a UE side is to prioritize/continue on-going service on NW A (e.g. higher service priority). If RAN2 adopts NAS-based approach, it would negatively affect on-going service i.e. UE needs to leave RRC_CONNECTED on NW A first and then send busy indication. If RAN2 selects AS-based approach, UE can stay in RRC_CONNECTED on NW A so that interruption on current on-going service can be minimized
We can notice that AS-based busy indication via RRCResumeRequest/1 is quite fast and minimizes any adverse interruption impact on ongoing service. As UE calculates resumeMAC-I using the integrity algorithm (NIA or EIA) in the stored AS context and includes it in RRCResumeRequest/1, there seems no security issue even though its message is not integrity/ciphering protected. It is more or less the same as RNA update except that new resume cause for indicating busy indication is used. 
Proposal 1: RAN2 to discuss whether to confirm previous agreement on busy indication in RRC_INACTIVE or to support busy indication with AS-based approach in RRC_INACTIVE.
Proposal 2: If RAN2 decides for AS-based approach in RRC_Inactive, UE indicates busy indication via RRCResumeRequest/1 with a new resume cause as “busy” to gNB.
Further, RAN2 should describe the AS-based approach, which should be simplest and bring least impact to UE and network entities. Once UE indicates busy indication via RRCResumeRequest/1, gNB can provide a response with RRCRelease w/ or w/o suspendConfig. It should be discussed further what should be UE and gNB behaviour once busy indication is provided and its implications. Some alternatives can be
a) [bookmark: _GoBack]gNB can discard or buffer packet(s), if any, received from Core Network (CN) for a pre-specified time duration and RAN paging is not provided to UE. Post this duration, gNB may have option to move UE to RRC_IDLE. 
b) UE performs paging reception on NW B as usual in spite of busy indication. That is, UE monitors PO per DRX cycle, and checks whether there is RAN paging applied to UE. gNB may choose whether to retry to send RAN paging, which can be associated with old data (related with busy indication) or send RAN paging associated with new packet arrived at gNB.
Proposal 3: RAN2 should discuss further what should be UE and gNB behaviour once busy indication is provided and its implications (e.g. RAN paging is not provided for a pre-specified time duration after busy indication or UE performs RAN paging reception on NW B as usual in spite of busy indication).
Like RRC_IDLE state, UE implementation should not be constrained in RRC_INACTIVE state to support busy indication in all cases. That is, it is left to UE implementation to decide which cases it may like to apply busy indication procedure. Of course, regulatory prioritized services e.g. emergency service can completely be exempted.
Proposal 4: It is left to UE implementation as to which cases UE applies busy indication procedure in RRC_INACTIVE state. 
Conclusion
We request RAN2 to discuss and possibly agree to the proposals made as:
Proposal 1: RAN2 to discuss whether to confirm previous agreement on busy indication in RRC_INACTIVE or to support busy indication with AS-based approach in RRC_INACTIVE.
Proposal 2: If RAN2 decides for AS-based approach in RRC_Inactive, UE indicates busy indication via RRCResumeRequest/1 with a new resume cause as “busy” to gNB.
Proposal 3: RAN2 should discuss further what should be UE and gNB behaviour once busy indication is provided and its implications (e.g. RAN paging is not provided for a pre-specified time duration after busy indication or UE performs RAN paging reception on NW B as usual in spite of busy indication).
Proposal 4: It is left to UE implementation as to which cases UE applies busy indication procedure in RRC_INACTIVE state. 
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