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1. [bookmark: _Ref165266342]Introduction
RAN3 has received an LS from SA2 [1] requesting feedback related to the ongoing SA2 Study Item ([3] on Multi-USIM. SA2 has captured several solutions in the Study Item TR [4] and expects to conclude on these in their upcoming meeting, by also considering the responses from RAN3 (and RAN2) to the questions in the LS.
In this contribution, we discuss the questions in the LS and suggest RAN3 responses.
2. Discussion 
SA2 requests RAN3 feedback for the following questions:
	Solution principle for further study in SA2
	Question to RAN WGs

	Paging Cause 
	Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]
Q3: Please indicate how the paging cause is expected to be supported in RAN nodes (e.g. per PLMN, per TA, per RAN node, per cell) (For NR and E-UTRA) [RAN2, RAN3]

	[bookmark: _Hlk54249886]Busy indication  
	Q5: Please provide feedback if it is feasible (and secure) that the Busy Indication is sent as RRC message instead (no NAS message to the CN) i.e. as a RRC response to paging without requiring an RRC connection [RAN2, RAN3, SA3]

	[bookmark: _Hlk54249975]RRC-based leaving and returning with the following assumptions:
-	Leaving is always triggered by the UE with an RRC request to the network. The UE leaves either upon explicit acknowledgement by the network, or by a given time if no (RRC-level) acknowledgement is received from the network.
-	The UE may be released to either RRC Inactive or RRC Idle based on available information (e.g. Assistance information, configuration).
-	The UE uses the above to perform a MO procedure (e.g. periodic mobility registration, keep-alive message, sending (NAS) busy indication, etc.) or a MT procedure (e.g. pick-up an SMS, inspect a MT service invite, respond to a network-initiated C-plane procedure, etc.) in the other network.	
NOTE 1: In addition to the above assumptions, there is a proposal that if the UE does not return for a time period, the UE autonomously enter RRC Idle from RRC Inactive and RAN also autonomously moves the UE RRC state into RRC Idle from RRC Inactive.
	Q6: Please indicate whether it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR. [RAN2, RAN3]
Q7: Please let us know whether changes to 5GS/E-UTRA (Option 5) to support RRC-based leaving is part of RAN Work Item. [RAN2, RAN3]




Paging Cause
Q1 is for the feasibility and overhead of sending a Paging Cause for EPS and 5GS.
According to the considered solution (copied from SA2 TR 23.761 to the Annex for reference), for Idle mode, the AMF can send a paging cause in the NG-AP Paging message. For Inactive mode, the paging cause will be sent by the UPF to the gNB similar to PPI.
It is clear that such signaling can be introduced on both N2 and N3 and thus they are feasible.
For Idle mode, the paging cause can be added as an optional IE in the NG-AP Paging message. This IE has currently three mandatory IEs: Message Type, UE Paging Identity, and list of TAI. Thus it will require at least 9 bits (Message Type) + 48 bits (UE Identity) + 48 bits (one TAI).
SA2 has not concluded on the granularity of paging cause. The most popular option is signaling of voice vs non-voice, which will require only a single bit. Even if, based on SA1 input, SA2 decides to use 3-4 bits for the paging cause, this is still negligible overhead, especially considering the amount of much larger size optional IEs in the Paging message.
Similar conclusions apply to N3 overhead for Inactive mode as well as S1-AP signaling for EPS.
Therefore, we suggest to respond to SA2 as follows:
Proposal 1: RAN3 should respond to Q1 that the support of Paging Cause is feasible and the incurred overhead on the backhaul signaling is negligible.
The third question (Q3) on this issue is the granularity of the paging cause (e.g. per PLMN, per TA, per RAN node, per cell). It is preferable to have a uniform behavior in all cells where the UE is paged. For Idle mode, this will be at TA level. The other options listed are also feasible but will cause more impact to the AMF and UPF as they will need to determine and signal paging cause at cell or node level. Based on this, RAN3 can recommend “PLMN” or “TA level”.
Proposal 2: RAN3 should respond to Q3 by recommending PLMN or TA level.

Busy Indication
Q5 is for the feasibility of the so-called “Busy Indication” as an RRC message. In the SA2 suggested solution, this indication is sent by the UE upon reception of a page to inform the NW that the UE will not handle the MT call. The justification is that the NW can stop further paging escalation once it gets this indication. 
One option considered by SA2 is to send this indication as a NAS message (e.g. Service Request). The other alternative is that the it is sent as an RRC message to the gNB which can in turn inform AMF.
RAN2 is in better position to respond on the feasibility of the RRC message on Uu and SA3 is expected to respond on the security aspects. RAN3 can comment on the backhaul signaling.
For CN paging in Idle mode, a new NG-AP message will be needed from gNB to AMF to convey the received busy indication by the UE. For Inactive mode, the paging is initiated by the anchor gNB and thus no new signaling is needed. However, since UPF transmits data to gNB in Inactive mode, new signaling or data forwarding can be considered when the gNB receives busy indication.
Even though the above mentioned signaling is feasible, it will require substantial work in RAN3. We note that there is no TU allocation for RAN3 for MUSIM WI. Thus, we propose to respond to SA2 as follows: 
[bookmark: _Hlk54249943]Proposal 3: RAN3 should respond to Q5 by stating that busy indication as an RRC message is feasible but will require substantial work by RAN3 and thus is not recommended.

RRC-based Leaving
The next two questions in the LS, Q6 and Q7, concern the scenario when the UE needs to leave a RRC connected state (either Idle or Inactive) so that it can connect to the other USIM network. This procedure will be triggered by a UE request and the SA2 question is whether it is feasible to do this via RRC signaling.
Assuming RAN2 introduces the necessary signaling (or re-purpose existing messages) for the UE request, then the main impact to backhaul is informing AMF. Such messages are already available on NG-AP. 
[bookmark: _Hlk54253798]When the UE transitions to RRC Inactive from Connected mode, the gNB can send the RRC INACTIVE TRANSITION REPORT message. This message can also be extended to cover the case captured in the Note in the LS when the UE transitions from Inactive to Idle mode.
When the gNB decides to transition the UE to Idle mode, the gNB can simply send the UE CONTEXT RELEASE REQUEST to the AMF
The returning procedure can simply use RRC Resume from Inactive state and RRC Setup procedure from Idle mode which has already corresponding NG-AP signaling.
Based on this, there is no issue regarding the feasibility of RRC based leaving and returning procedure.
[bookmark: _Hlk54250019]Proposal 4: RAN3 should respond to Q6 by stating that it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR from RAN3 perspective.
The last question is in regards to whether Option 5 (aka eLTE) is part of the RAN WI scope. The WID objectives [2] do not seem to have any restrictions on this. Related RAN3 interfaces and procedure are common for NR and 5GS/E-UTRA. However, RRC is different for NR and E-UTRA. RAN2 as the lead group will be in a better position to comment on this.
[bookmark: _Hlk54250068]Proposal 5: RAN3 should respond to Q7 by stating that the response to this question should be deferred to RAN2.

3. Conclusion
In this document, we have discussed the SA2 LS [1] on MUSIM and propose the following:
Proposal 1: RAN3 should respond to Q1 that the support of Paging Cause is feasible and the incurred overhead on the backhaul signaling is negligible.
Proposal 2: RAN3 should respond to Q3 by recommending PLMN or TA level.
Proposal 3: RAN3 should respond to Q5 by stating that busy indication as an RRC message is feasible but will require substantial work by RAN3 and thus is not recommended.
Proposal 4: RAN3 should respond to Q6 by stating that it is feasible to define an RRC-based leaving and returning procedure in 5GS/NR from RAN3 perspective.
Proposal 5: RAN3 should respond to Q7 by stating that the response to this question should be deferred to RAN2.
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5. Annex
Solution #1 in 23.761 for Paging Cause
The solution is based on a Paging Cause that is delivered to the UE as part of the [Uu] Paging message.
NOTE 1:	The granularity of the paging information in the Paging Cause will be coordinated with SA WG1 input, if needed.
NOTE 2:	Based on the Paging Cause and the service preferences configured by the user or a pre-configured logic specific to the Multi-USIM device, the Multi-USIM device that is actively engaged in communication associated with another USIM can decide whether to present the mobile terminated service that triggered the paging to the user. Alternatively, the Multi-USIM device can systematically present the mobile terminated service that triggered the paging to the user, in which case it is up to the user to decide whether to respond to the paging request.
NOTE 3:	In this release, only the operator managed services, e.g. IMS voice, is considered to be indicated in paging cause and only standardized values are used for the Paging Cause. This does not preclude the use of a specific Paging Cause value for "Other" services.
For a UE in CM_IDLE state:
-	For MT user plane traffic as part of the Network Triggered Service Request procedure, and if Paging Policy Differentiation (PPD) applies, the SMF determines Paging Policy Indicator (PPI) and optionally determines a Paging Cause value based on the DSCP received from the UPF. The SMF includes the Paging Cause, along with the PPI, the ARP and the 5QI of the corresponding QoS Flow, in the N11 message sent to the AMF. The AMF uses this information to derive a paging strategy and sends paging messages to NG-RAN over N2. The AMF shall forward the Paging Cause in the PAGING message to NG-RAN if it was received from the SMF.
Editor's note:	Whether exposing the Paging Cause in clear poses as security issue will be determined by SA WG3.
NOTE:	It will be determined whether the Paging Cause can be used only for UEs that have requested MUSIM assistance or unconditionally. If yes for UEs that have requested MUSIM assistance, it will be further determined whether AMF indicates the UE request for paging cause to the SMF.
-	For MT control plane traffic (e.g. MT SMS over NAS, or NAS signaling) the AMF derives the paging strategy and Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the PAGING message to NG-RAN.
For a UE in RRC_Inactive state:
-	For MT user plane traffic the SMF instructs the UPF to detect the DSCP in the TOS (IPv4) / TC (IPv6) value in the IP header of the DL PDU and to transfer the corresponding PPI and optionally the Paging Cause in the CN tunnel header (by using a FAR with the PPI and Paging Cause value). The NG-RAN can then utilize the PPI received in the CN tunnel header of an incoming DL PDU in order to apply the corresponding paging policy for the case the UE needs to be paged when in RRC Inactive state. If the Paging Cause was included in the CN tunnel header of an incoming DL PDU the NG-RAN forwards the Paging Cause to the UE for the case the UE needs to be paged when in RRC Inactive state.
NOTE 3:	The Paging Cause is included in the CN tunnel header in all data packets.
-	For MT control plane traffic (e.g. MT SMS over NAS, or NAS signaling) the AMF derives the Paging Cause based on the type of MT control plane traffic and forwards the Paging Cause in the DOWNLINK NAS TRANSPORT message to NG-RAN.
The solution can also be used in EPS with the following changes:
-	It applies to UE in CM_IDLE only.
-	AMF, SMF and UPF in the description above are replaced with MME, SGW-C and SGW-U, respectively.
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