[bookmark: _Toc193024528]3GPP TSG-RAN WG3 Meeting #110-e	R3-206450
E-meeting, 2 – 12 Nov 2020

Title: 	Discussion on support of Multi-USIM devices
Source: 	Huawei
Agenda item:	8.1
Document Type:	discussion
1. Introduction
SA2#140-e meeting sent a LS regarding the support for Multi-USIM devices in [S2-2006037]. This contribution provides our views to those questions listed in the LS from RAN3 perspective. 
Note that RAN2 has discussed these SA2 questions in parallel email discussion. 
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2.1. Paging Cause
This comes from the key issue: 
· How to handle the MT service for a Multi-USIM device with the aim of avoiding any unnecessary interruptions of the service in the current system and saving system resources.
And SA2 raises the following questions.
	Q1: Please confirm the feasibility and overhead of sending a Paging Cause in [Uu] Paging message for EPS and for 5GS. [RAN2, RAN3]
Q2: Please indicate whether adding the paging cause (e.g.  3-4bits) per UE in the paging message would reduce the number of paging records that could be included in a single paging message, and if so by what magnitude. (For NR and E-UTRA) [RAN2]
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]


With the introduced cause, the AMF need to provide the cause value in the NGAP paging message for idle UEs. Addition of 3-4 bit paging cause in paging record was investigated to address unnecessary interruption in Network A (the above key issue). If the use of Multi-SIM device does not want to interrupt the ongoing connection in Network A (as whether to take the call from Network B is user’s decision), then Network B may perform undesirable actions. Thus we can conclude that paging cause does not address point above.
Based on our conclusion above that paging cause does not address the key issue, it’s too early to discuss details on paging cause, as well the granularity of the cause value in RAN3. SA2 and RAN2 should first decide on the usefulness of paging cause hence with the following observation:
Observation 1: For Paging Cause, wait for progress in other working groups.

2.2. Busy indication
The question from SA2 is given as follows. 
	Q4: Please indicate an order of magnitude (tens of ms? Hundreds of ms?) of the expected time required to send a (NAS) Busy Indication for USIM A and whether a scheduling gap would be needed for USIM B to do so [RAN2]
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]



Busy Indication as a paging response was proposed to indicate to Network B if the user of Multi-SIM device does not want to set up communication for the call with Network B. However, the time to send busy indication may be variable depending on UE/NW implementation and the configurations. If the time takes to send busy indication is significant, then it interrupts the connection in Network A. Thus it can be concluded that busy indication as a paging response does not address point above.
Further other groups should investigate if busy indication is really useful and if it’s secure to send it as RRC message. Hence we make the following observation:
Observation 2: For Busy indication, wait for progress in other working groups.

2.3. RRC-based leaving and returning
The question from SA2 is given as follows. 
	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]



In Rel-16 Power Saving WI, efficient transition from RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE was discussed, and it’s specified that the UE can send RRC “ReleasePreference” in a UE Assistance Information message to the RAN node to indicate that the UE prefers to be released from RRC_CONNECTED to RRC_IDLE or RRC_INACTIVE. It is up to the network whether the UE can leave the RRC_CONNECTED mode and to which RRC state the UE should transit by using legacy release mechanism. In our view, the legacy signalling of “ReleasePreference” can be reused for connection release notification. Considering that now UE sends “ReleasePreference” only for power saving purpose, some small enhancements may be needed, e.g. introducing the cause value to distinguish the purpose of sending “ReleasePreference”, i.e. for power saving or Multi-SIM. Since this mainly relies on RAN2 work, RAN3 can wait for RAN2 progress.
In addtion, on WI scope for Option 5 to support RRC-based leaving, more discussions are needed to decide if Option 5 is included in the WI scope for objective 2. 
Observation 3: For RRC-based leaving and returning, wait for progress in other working groups.

2.4. Paging reception when paging collisions are detected
SA2 has listed many solutions requesting RAN’s feedback as follows. 
	Q9: SA2 would like to ask RAN2 and RAN3 to take these solutions into consideration and provide feedback including proposals from RAN that SA2 may have not yet considered.



This happens when a Single-Rx Multi-SIM device can monitor only one network at one time. In RRC_IDLE and RRC_INACTIVE states, it wakes up to perform DL synchronization in order to decode the paging successfully and perform RRM measurements. When it is monitoring the current network during the wake-up period, it may miss paging on another network if the PO on another network overlaps either with the PO in the current network as shown in Figure 1 or with the wake-up period in the current network as shown in Figure 2. Since the wake-up period is longer than the duration of PO, to address the paging collision issue, the wake-up period consisting of DL synchronization, paging reception and RRM measurement should be considered.


[bookmark: _Ref45569636]Figure 1: Paging Collision for Multi-SIM device


[bookmark: _Ref46658406]Figure 2: Paging Collision considering wake-up period in RRC_IDLE and RRC_INACTIVE
A simple implementation mechanism for Single-Rx Multi-SIM device is to monitor different Networks alternately. However if the paging is sent on one Network while the device is monitoring the other Network, it will miss the paging. If the Network repeats the paging in two consecutive POs, the device can receive the paging on a subsequent PO when the device is monitoring that Network. This is illustrated in Figure 3. The Multi-SIM device monitors the two Networks alternately. The UE misses the first paging from Network B but it receives the paging from the subsequent PO in the Network B successfully.


Figure 3: Multi-SIM device monitoring Networks alternately
Since this mainly rely on RAN2 work, RAN3 can wait for the RAN2 progress first. 
Observation 4: For paging collisions avoidance, wait for progress in other working groups.

2.5. E-UTRA impact
The question from SA2 is given as follows.
	Q10: Some companies in SA2 believe that the RAN plenary decision on “No E-UTRA impact” restriction is only related to layers RRC and below. Other companies in SA2 believe that the restriction also includes no impact to S1_AP and NG_AP. It would be helpful for SA2 to get the correct definition of the WI restriction from RAN WGs.



In the WID [2], it’s stated that spec changes should focus on NR side for Objective 1 [2]. So for objective 1, LTE specifications including S1_AP, and eLTE specifications including NG_AP should not be changed. For other objectives, it can be further discussed. 
Hence we propose:
No E-UTRA impact is foreseen for S1_AP and NG_AP for objective 1, while keep open for other objectives. 
So far it seems to us that no LS response is needed from RAN3 yet. But this can be discussed online. 
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Based on the discussion in this paper, we propose the following:
Observation 1: For Paging Cause, wait for progress in other working groups.
Observation 2: For Busy indication, wait for progress in other working groups.
Observation 3: For RRC-based leaving and returning, wait for progress in other working groups.
Observation 4: For paging collisions avoidance, wait for progress in other working groups.
1.  No E-UTRA impact is foreseen for S1_AP and NG_AP for objective 1, while keep open for other objectives. 
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