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1. [bookmark: _Ref165266342]Introduction
One of the objectives of the Rel-17 WI Support for Multi-SIM devices for LTE/NR [1] is to study and specify enhancements to address concurrent operation on two SIMs as follows:
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
There is also an ongoing SA2 Study Item ([2] which includes two objectives related to this as below and SA2 has already captured key isssues and solutions for them in the Study Item TR [3].
- 	A mechanism for delivering paging destined to USIM A while the UE is actively communicating with USIM B. 
-	A mechanism allowing for suspension (or release) and resumption of an ongoing connection in the 3GPP system associated with USIM A, so that the UE can temporarily leave to the 3GPP system associated with USIM B, and then return to the 3GPP system in a network-controlled manner. The study shall determine how the network handles MT data or MT control-plane activity occurrence on a suspended connection.
In this contribution, we discuss concurrent operation across two USIMs from RAN perspective per the WI objective above.
2. Discussion 
First we note that the concurrent operation in Rel-17 WI does not explicitly include the UE being in Connected mode in both USIMs, the so-called DSDA (Dual Standby Dual Active) mode. We think DSDA will require extenstive work and should be excluded. This is in line with the ongoing SA2 work where the scope is concurrent operation when at most one link is in Connected mode.
For Idle + Idle operation, the main issue is the handling of paging message collisions which is a different WI objective and is also covered by a separate contribution [4].
Rather, the focus here should to come up with mechanisms to help suspend an active connection on one USIM in order to be able to have active connection in the other USIM in a graceful way. The primary scenario of interest is Idle/Inactive mode in one USIM while Connected mode in the other USIM. This does not however mean that solutions developed for this scenario can not be used or form a basis of future enhancements for DSDA operation. For simplicity, we will assume that USIM-A is in Connected mode and USIM-B is in Idle/Inactive mode.
Observation 1: The focus of Rel-17 work for concurrent operation is Connected (USIM-A) + Idle/Inactive (USIM-B) modes.
In the discussion here, per WI scope, we assume that two USIMs will be considered as two separate UEs by the NW and the NW is not aware of the co-location of two USIMs in a single physical device. In addition, any optimizations for intra-PLMN case (when both USIMs belong to the same operator) are excluded.
Observation 2: Two USIMs are considered as two independent and separate UEs from NW perspective.
There are two scenarios of interest:
1. UE needs to switch to USIM-B for short-term activity without losing the connection in USIM-A. This can be to listen to paging and also possibly other short-term activities such as TAU and RNAU.
2. UE is not able to monitor paging on USIM-B for a long term duration , for example when making a voice call on USIM-A. This scenario can also occur if USIM-B starts in Connected mode and USIM-A in Idle mode and the UE has to move to Connected mode in USIM-A by leaving USIM-B.
The critical component of the first scenario is that the UE needs to have “breaks” on a link while being in Connected mode. In contrast, in second scenario, the UE needs to suspend an Idle mode connection.
We note that SA2 has also discussed these issues and captured the following Notes in [3]:
NOTE 1:	Any privacy implications of implicitly indicating to the MNO owning one USIM that the UE is also using another USIM (potentially owned by another MNO) will be studied by SA WG3.
NOTE 2:	For this key issue, coordination with RAN WGs WGs is needed for final solution decision. No E-UTRA radio interface impact is expected in RAN WGs.
Similar to the SA2 note and, per the RAN WI objective, any new signaling should be limited to NR.
Proposal 1: The Uu procedures to enable switching between two SIMs should only impact NR specifications.
For the first scenario, if the UE leaves USIM-A connection without informing the gNB (e.g. to listen to paging on the other USIM), there will be a disruption to its communication; for example, it will not be able to receive DL PDUs or send any UL signals. This is not an expected behavior from system point of view. Therefore, any such disruption should be coordinated with the gNB in advance.
Observation 3: The UE suspending DL and UL activity by itself in RRC Connected mode is not compliant with current specifications and thus will be considered an error case.
Proposal 2: The UE should coordinate with gNB any upcoming suspension of DL and UL transmission (due to activity on another link) when it is in RRC Connected mode.
We note that Proposal 2 still allows the gNB to move the UE to Inactive or Idle mode as a result of this coordination.
Observation 4: As an outcome of the coordination in Proposal 2, the gNB may move the UE to Idle or Inactive mode.
A similar reasoning is also valid for the second scenario. In this case, the UE will be suspending a connection while staying in Idle mode. The expectation here is that the suspension can be for a longer time (from a few seconds to minutes as captured in [3]). If the CN is not aware of the suspension, it will page the UE when MT data arrives. Since the UE will not be able to respond, the CN will likely escalate the paging to more areas before eventually considering the UE as unreachable. This is obviously not desirable from an operational point of view.
Observation 5: The UE suspending a connection in Idle mode without CN knowledge is not preferable.
Proposal 3: The UE should inform the CN if it needs to suspend the connection while staying in Idle mode.
One of the open issues in SA2 is whether to use AS or NAS signaling for the coordination operation in the above proposals. 
For the first scenario, the UE will continue to stay in Connected mode and thus there is no need to inform the CN. All the coordination can be done between the UE and the gNB. Therefore, AS level signaling is the natural choice. Whether this should be done at RRC or MAC or a combination can be discussed further.
Proposal 4: For the coordination in Proposal 2, AS level signaling should be used. RAN2 can further discuss whether to use RRC, MAC, or a combination for signaling.
For the second scenario, there are two options for the UE to inform AMF:
Option 1: the UE informs gNB via RRC and gNB delivers the information to the AMF via NG-AP
Option 2: the UE informs AMF directly, i.e. via NAS signaling.
Both options can work. The main advantage of NAS signaling is that it can allow different handling of different PDU sessions. For example, the UE can indicate whether it wants to receive paging for some PDU sessions (e.g. IMS voice) while not for other PDU sessions (e.g. web data). Another advantage is that the signaling does not need a “translation” of the message by the gNB and is more in line with the separation of protocol layers.
Proposal 5: The UE informs CN via NAS signaling if it needs to suspend a connection while staying in Idle mode.
The details of this signaling should be done by SA2 and CT1 and will be transparent to RAN2 specifications.
Assuming RAN2 will focus on the AS signaling in Proposal 2, the next step will be to establish a framework for this signaling. The natural option here is to use “gaps” which is heavily used by RRM and SON when the UE needs to suspend an active connection in order to perform other activity, such as neighbor measurements. The requirement here is very similar to the one in RRM with the caveat that additional enhancements may be needed for example to handle aperiodic events such as paging response or TAU/RNAU.
Proposal 6: RAN2 to use measurement gaps as a baseline framework for the coordinaton of connection suspension in Proposal 2. Additional enhancements to handle aperiodic events can also be considered.

3. Conclusion
In this document, we have discussed concurrent operation for MUSIM devices and propose the following:
Observation 1: The focus of Rel-17 work for concurrent operation is Connected (USIM-A) + Idle/Inactive (USIM-B) modes.
Observation 2: Two USIMs are considered as two independent and separate UEs from NW perspective.
Proposal 1: The Uu procedures to enable switching between two SIMs should only impact NR specifications.
Observation 3: The UE suspending DL and UL activity by itself in RRC Connected mode is not compliant with current specifications and thus will be considered an error case.
Proposal 2: The UE should coordinate with gNB any upcoming suspension of DL and UL transmission (due to activity on another link) when it is in RRC Connected mode.
Observation 4: As an outcome of the coordination in Proposal 2, the gNB may move the UE to Idle or Inactive mode.
Observation 5: The UE suspending a connection in Idle mode without CN knowledge is not preferable.
Proposal 3: The UE should inform the CN if it needs to suspend the connection while staying in Idle mode.
Proposal 4: For the coordination in Proposal 2, AS level signaling should be used. RAN2 can further discuss whether to use RRC, MAC, or a combination for signaling.
Proposal 5: The UE informs CN via NAS signaling if it needs to suspend a connection while staying in Idle mode.
Proposal 6: RAN2 to use measurement gaps as a baseline framework for the coordinaton of connection suspension in Proposal 2. Additional enhancements to handle aperiodic events can also be considered.
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