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Introduction 
The UE behaviour on reception of Paging cause in RAN originated Paging messages is not captured today.  This can cause misunderstanding of the specification and whether this is even supported.  The topic was deferred last meeting for further discussion and captured as a topic for discussion in the agenda.  
Including discussion on whether something needs to be captured in RAN2 specifications on UE behavior for NAS-based busy indication in RRC_INACTIVE (which was postponed in RAN2#117e)

This document discusses this topic further.  
Discussion
[bookmark: _Toc60776742][bookmark: _Toc90650614]The current specification text for Paging reception is captured as follows:
5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
[..]
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
43>	forward the ue-Identity, to upper layers and accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity and accessType (if present) to the upper layers;
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other';.

As can be seen, there is no behaviour currently specified for RAN paging (paging based on RAN ID, full-RNTI) in INACTIVE.  This was based on an agreement in R2-116e:
7: The AS-NAS interaction for paging reception in RRC_INACTIVE is left up to UE implementation.

However, there are two issues with the current specification:  
1) The currently specified behaviour (which is legacy) requires UE to resume the RRC connection at AS layer on receipt of RAN ID based paging message.  With MUSIM, AS can inform NAS layer and NAS layer may send a Busy indication.  Alternatively, the UE may ignore the Paging message if it does not support NAS Busy indication or if does not want to prioritise this Paging message in Network B while connected in Network A.  This is independent of whether UE supports Paging cause.  Hence UE may not respond to a Paging message and this is an acceptable and specified behaviour.
2) While the interaction itself can be left to UE implementation, the UE NAS may provide a NAS Busy indication for RAN ID paging in INACTIVE.   This is also an allowed UE behaviour.   As no behaviour is specified in the current specification, it implies UE shall take no action on receipt of RAN paging in INACTIVE – which is clearly not the agreement or intention.
Observation #1: As no behaviour is specified in the current specification, UE AS has to send Resume Request in response to Paging request.  It further implies that UE cannot ignore the Paging message and shall take no other action for RAN paging in INACTIVE and cannot send Busy Indication.  These are clearly not aligned with the agreement or intention for MUSIM devices.
In terms of what and how to address these two issues are discussed further.
UE may not respond to RAN paging
As indicated above, an MUSIM capable UE may not respond to RAN paging.  To capture this in normative text, it would require something like for each of the branches:
4>	if the MUSIM UE: 
5> UE may initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
4> else:
5> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
This might be an overkill and it could be sufficient to just capture an informative NOTE with something like:
NOTE: An MUSIM UE may not initiate the RRC connection resumption procedure.
Proposal #1: Capture a NOTE as above to clarify that MUSIM UE may not initiate an RRC connection resumption procedure in response to Paging message.
UE behaviour on receipt of Paging cause for RAN ID based paging message 
The agreement in R2-116e to leave it to the UE behaviour on receipt of RAN ID based paging message to UE implementation was based on the discussion on the following options:
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);
Option 3: No need to specify AS-NAS interaction, up to UE implementation;
Summary: Since there is no consensus on the preferred Option for AS-NAS interaction to receive paging in RRC_INACTIVE, if RAN paging cause is delivered to NAS can be discussed together with Proposal 7.
Proposal 7: For the AS-NAS interaction for paging reception in RRC_INACTIVE, FFS Option 2 or Option 3 (i.e. up to UE implementation) is the preferred solution.

The basis of the decision of “up to UE implementation” was (in our understanding) not to capture the details of the possible UE AS behaviours as described above.  The discussion now is how and what to capture the “up to UE implementation” without introducing the details of the AS behaviour relative to the NAS behaviour. 
It is agreed that NAS generates the Busy indication also for RAN paging.  Hence is clear that NAS has to be provided with the Paging cause also for RAN ID based paging.
Observation #2: NAS has to be provided with the paging cause also for RAN paging.
One option then to capture this UE behaviour also for RAN Paging to provide the Paging cause to NAS (similar to what we have for NAS Paging).
Proposal #2: Capture that Paging cause is provided to NAS also for RAN Paging
This already makes clear that Paging cause for RAN paging is supported and a UE behaviour is specified.  Other details of the procedure does not seem essential to specify.  
Summary and proposals
The document discussed the open issue on capturing UE AS behaviour for RAN paging.  The following observations and proposals were made.
Observation #1: As no behaviour is specified in the current specification, UE AS has to send Resume Request in response to Paging request.  It further implies that UE cannot ignore the Paging message and shall take no other action for RAN paging in INACTIVE and cannot send Busy Indication.  These are clearly not aligned with the agreement or intention for MUSIM devices.
Proposal #1: Capture a NOTE as above to clarify that MUSIM UE may not respond to Paging message.
Observation #2: NAS has to be provided with the paging cause also for RAN paging.
Proposal #2: Capture that Paging cause is provided to NAS also for RAN Paging
The text proposal for the above proposals is given below.
Text proposal
5.3.2.3	Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1>	if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
4>	forward the ue-Identity, and accessType (if present) and paging cause (if determined) to the upper layers;
3>	else:
4>	forward the ue-Identity and accessType (if present) to the upper layers;
1>	if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2>	if upper layers indicate the support of paging cause:
3>	forward the paging cause (if determined) to the upper layers;
2>	if the ue-Identity included in the PagingRecord matches the UE's stored fullI-RNTI:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to highPriorityAccess;
3>	else:
4>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-Access;
NOTE:	An MUSIM UE may not initiate the RRC connection resumption procedure.
2>	else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3>	if upper layers indicate the support of paging cause:
4>	forward the ue-Identity to upper layers and accessType (if present) to the upper layers;
3>	perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other';
1>	if the UE is acting as a L2 U2N Relay UE, for each of the PagingRecord, if any, included in the Paging message:
2>	if the ue-Identity included in the PagingRecord in the Paging message matches the UE identity in sl-PagingIdentity-RemoteUE included in sl-PagingInfo-RemoteUE:
3>	inititate the Uu Message transfer in sidelink as specified in 5.8.9.9;
1>	for each TMGI included in pagingGroupList, if any, included in the Paging message:
2>	if the UE has joined an MBS session indicated by the TMGI included in the pagingGroupList:
3>	forward the TMGI to the upper layers;
1>	if in RRC_INACTIVE and the UE has joined one or more MBS session(s) indicated by the TMGI included in the pagingGroupList; and
1>	if none of the ue-Identity included in any of the PagingRecord, if included in the Paging message, matches the UE identity allocated by upper layers:
2>	initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set as below:
3>	if the UE is configured by upper layers with Access Identity 1:
4>	resumeCause is set to mps-PriorityAccess;
3>	else if the UE is configured by upper layers with Access Identity 2:
4>	resumeCause is set to mcs-PriorityAccess;
3>	else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:
4>	resumeCause is set to highPriorityAccess;
3>	else:
4>	resumeCause is set to mt-Access.

