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1	Introduction
Rel-17 WI [1] for ‘support of Multi-SIM devices’ aims to study the system impacts when the UE communicates to more than one PLMN via multi-SIM support and specifies potential enhancements to avoid performance degradation in the MUSIM scenarios.
The objectives of the WI are:
	1) Specify, if necessary, enhancement(s) to address the collision due to reception of paging when the UE is in IDLE/INACTIVE mode in both the networks associated with respective SIMs [RAN2]
· RAT Concurrency: Network A can be NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx.
2) Specify mechanism for UE to notify Network A of its switch from Network A (for MUSIM purpose) [RAN2]:
· RAT Concurrency: Network A is NR. Network B can either be LTE or NR.
· Applicable UE architecture: Single-Rx/Single-Tx, Dual-Rx/Single-Tx
3) Unless SA2 find an alternative solution or decides otherwise, specify mechanism for an incoming page to indicate to the UE whether the service is VoLTE/VoNR [RAN2]
· RAT Concurrency: Network A is either LTE or NR. Network B is either LTE or NR.
· Applicable UE architecture: Single-Rx/Dual-Rx/Single-Tx



In this discussion paper we further discuss on the objective 3 and potential solutions relevant for the same. 
2	Discussion
2.1 Service type Indication in Paging message for EPS
Following are the agreements made in RAN2-113e meeting for service type indication in Paging message.	Comment by Sanchez, Laura (Nokia - DK/Aalborg): Should this be RAN2-113bis-e?
1: RAN2 works to support the MUSIM paging cause feature that SA2 is working on and also addresses the paging cause issue raised by SA2 LS.
2: RAN2 attempts to reply LS to SA2 once we progress on solution and agree on CR(s) that support/address the above feature/issue.
5: If RAN2 agrees to add a paging cause value (or any other information that could lead to a specific paging cause) in Uu paging message, RAN2 specifies the relevant UE behavior (i.e. inform or passing to the upper layer) upon its reception in both LTE and NR specifications.
RAN2 does not intend to introduce alternative paging IDs for MUSIM paging (unless requested by SA2).

Applicability of above agreements for LTE is not yet concluded as the WI intends to minimize the impacts to LTE specification for this objective. In this section we further discuss the need to avoid LTE specification impact for service type indication and possibility of solution without RAN impacts for LTE.
For service type indication in paging message, one of the solutions directions discussed within RAN2 during last meeting considers inclusion of paging cause value in the RRC paging message. Inclusion of additional bits in RRC paging message will impact the RAN paging capacity. As the changes are impacting common channel message, the specification changes also need to ensure backward compatibility with the existing devices. This will require further analysis and additional changes. For LTE systems having large number of devices in the field with earlier releases making specification changes with such considerable impact needs to be avoided. Moreover, solution without AS impacts is preferred approach to extend the benefits of solution for most of the devices in field which are dual-SIM LTE phones.
Observation 1: Inclusion of additional parameters in RRC paging message requires considerable specification changes for LTE.
Observation 2: Solution without AS impacts is preferred for EPS to extend the benefits to existing MUSIM devices with minimum impacts.
The privacy issue associated with sending paging cause in RRC paging message can be circumvented in 5GS system where the GUTI is reallocated for every paging message. So it is not possible to keep track of the paging cause sent towards specific device just by monitoring the paging messages. But the TMSI reallocation is not mandatory for EPS system. Many of existing EPS systems may not support this functionality already. In order to avoid the privacy issue of inclusion of paging cause in RRC paging message, solution without changes to paging message should be investigated in SA2/SA3.
Observation 3: Privacy issue associated with indication of service type in paging message is still applicable for EPS system.
Based on the above observations we propose that RAN2 should not consider solution adding paging cause for EPS system. It is possible to indicate service type via paging message if the UE and MME negotiate different identifier (S-TMSI) for sending paging with different service type. In this case the UE knows the service type based on the S-TMSI it received in the paging message. SA2 can further discuss the details on the solution and required changes in NAS messages to realize the same. As the paging in LTE is based on IMSI, not based on S-TMSI, use of alternative identifier for paging message does not impact the actual paging monitoring of the UE. 
Proposal 1: RAN2 shall not add paging cause in RRC Paging message for EPS.
We propose to inform SA2 about above proposal along with possibility of supporting service type indication with use of additional identifier at NAS level and further work on the details of NAS based solution. Draft LS is included in the Annexure.
Proposal 2: RAN2 send LS to SA2 to consider NAS based solution for service type indication in paging for EPS.
2.2 Further RAN2 Impacts for NAS based BUSY indication for RRC-INACTIVE
In RAN2-113e it was agreed to consider NAS based BUSY Indication also for RRC-INACTIVE state. RAN2 has also send LS to SA2/CT1 asking for further feasibility of such solution considering additional specification impacts and inter layer interactions required for such solution. But some additional RAN2 specific impacts for such solution were not treated in last meeting. 
In RRC-INACTIVE state the RRC paging message is triggered based on packet arrival at gNB. Whenever the RRC connection is resumed in response to the RRC paging message, gNB will start scheduling the pending downlink transmission on activation of SRB and DRB on receiving RRC-Resume-complete message from UE. If NAS based BUSY indication using service-request is used for RRC-INACTIVE, the UE will first resume the connection which will lead to transmission of downlink data even though the UE which initiated this signaling procedure with intention to stop further reception of packets and return to other network. Allowing data transmission during this procedure will lead to loss of packets if the UE abruptly releases the connection when receiving response from NAS layer in response to BUSY indication. Moreover, any NAS message in response to paging message is expected to trigger GUTI reallocation procedure which will further extend the RRC connection duration and the UE, which started this procedure, is forced to receive downlink user data for longer duration. 
Proposal 3: RAN2 to further discuss additional impacts on continuing data transmission towards UE which is triggering signaling procedure for BUSY indication.
In case that the NAS level BUSY indication is to be re-used for RRC-INACTIVE state, possibility of sending the NAS level BUSY indication without establishing the RRC connection should be considered as alternative option. In case that SDT is supported by the gNB, UE can send NAS level BUSY indication as SDT transmission without connection establishment. In case that SDT is not supported in the cell, short NAS BUSY indication which can fit into the current Msg3 size can be considered. In both cases the issues associated with resuming data transmission during the signalling procedure for BUSY indication can be avoided.
Observation 3: Connectionless signalling procedure for BUSY indication ensures that downlink transmission is avoided during the signalling procedure.
Proposal 4: RAN2 to consider connectionless signalling procedure for sending BUSY indication for RRC-INACTIVE.
3	Conclusion
The following proposals and observations were made in this paper:
On Service type Indication in Paging for EPC
Observation 1: Inclusion of additional parameters in RRC paging message requires considerable specification changes for LTE.
Observation 2: Solution without AS impacts is preferred for EPS to extend the benefits to existing MUSIM devices with minimum impacts.
Observation 3: Privacy issue associated with indication of service type in paging message is still applicable for EPS system.
Proposal 1: RAN2 shall not add paging cause in RRC Paging message for EPS.
Proposal 2: RAN2 send LS to SA2 to consider NAS based solution for service type indication in paging for EPS.
On NAS Level BUSY Indication for RRC-INACTIVE
Proposal 3: RAN2 to further discuss additional impacts on continuing data transmission towards UE which is triggering signaling procedure for BUSY indication.
Observation 3: Connectionless signalling procedure for BUSY indication ensures that downlink transmission is avoided during the signalling procedure.
Proposal 4: RAN2 to consider connectionless signalling procedure for sending BUSY indication for RRC-INACTIVE.
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1. Overall Description:

RAN2 has discussed the service type indication in Paging message for MUSIM and agreed to work to support the MUSIM paging cause feature that SA2 is working on and also addresses the paging cause issue raised by SA2 LS for NR.  
For EPS, RAN2 analyzed the specification impacts and concluded that paging cause shall not be included in RRC paging message to minimize the impact to legacy LTE MUSIM devices. RAN2 thinks NAS based solution is possible to convey the service type in paging message. 
RAN2 kindly ask SA2 to consider the above information and provide feedback on possible NAS based solution for service type indication for EPS so that RAN2 can further conclude on LTE specification impact for this objective.

2. Actions:
To SA2, CT1.
CC: SA3



