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Introduction
RAN2 discussed MN-SN gap coordination [1] and topics that may impact RAN4 in RAN2-121 [2], and RAN2 also received a LS from RAN4 [3] on R17 MUSIM gap priorities. In this contribution, we further discuss the MUSIM gaps related issues based on the RAN4 LS and also the topics that may impact RAN4.
Discussion
R17 MUSIM gap priorities (from RAN4 LS)
[bookmark: _Hlk110350896]The RAN4 LS includes:
	RAN4 has discussed and achieved the following agreements on priority for MUSIM gaps:
· Introduction of priorities for periodic MUSIM gaps 
· Each periodic MUSIM gap can be assigned with a different priority
· The priority level of MUSIM gap(s) shall be configured to be comparable to priority level of NW A’s Type-2 MGs
· MUSIM gap and Type-2 MG cannot be configured with the same priority 
· The priority level of MUSIM gaps should be configured/allocated by NW A
RAN4 further agrees that:
· When requesting periodic MUSIM gap(s) UE can provide an assistance information for gap priority selection
· UE can optionally indicate its preferred priority for all or a subset MUSIM gaps
· It is up to NW A on how to use this information

Definition of Type-2 MG: Gap(s) configured via GapConfig-r17 without preConfigInd-r17 or ncsgInd-r17
RAN4 is still discussing whether priority for aperiodic MUSIM gap needs to be introduced.

RAN4 respectfully asks RAN2 to take the above information into account and design corresponding signaling in their future work.  



Rel-17 MUSIM gaps includes at most 3 periodic MUSIM gaps and 1 aperiodic MUSIM gap. UE can suggest the preferred MUSIM gap(s) pattern to the gNB via UAI message. According to RAN4’s agreement, UE can also provide an assistance information for the periodic MUSIM gap priority selection by indicating its preferred priority for all or a subset MUSIM gaps. To achieve this, there could be two options:
· Option 1: UE indicates an absolute priority for all or a subset periodic MUSIM gaps by taking into account of the Type-2 MG gap priority
· Option 2: UE indicates a relative priority for all or a subset periodic MUSIM gaps, i.e. the priority is relative just among the MUSIM gaps.
For these two options, we prefer Option 2. Currently, the Type-2 MG gap priority are decided by NW without UE providing any preference. We can follow this principle and the UE does not need to consider the priority between the Type-2 MG and the MUSIM gap when indicates the MUSIM priority to the NW. Furthermore, Option 2 can decouple the configuration of Type-2 MG priority and MUSIM gap priority, i.e., when the NW reconfigures the Type-2 MG priority for the UE, the UE dese not need to re-initiate the UAI procedure to update the MUSIM gap priority. 
To support Option 2, a new IE to indicate the relative priority in the MUSIM-GapInfo in UAI need to be introduced for periodic gap. Whether the IE is also needed for aperiodic gap can wait for RAN4’s further conclusion.
Proposal 1: UE can optionally indicate the preferred relative priority of each periodic MUSIM gap in the MUSIM-GapInfo. 
After the UE sends UAI message with preferred priority for MUSIM gap(s), RAN4 agrees that “It is up to NW A on how to use this information.” Based on existing mechanism, for UE suggested MUSIM gap(s), the gNB can determine whether to configure the MUSIM gap(s) to the UE. But if the gNB decides to configure the MUSIM gap(s), the gap pattern(s) configured should be the same as the UE’s preference, so that the configured MUSIM gap(s) can match the activities in SIM B. In our view, the same motivation applies for UE suggested priority for MUSIM gap(s). Since only the UE knows the intention (e.g. for paging reception, or RRM measurements, or SI reception) for different MUSIM gaps, UE knows the priority for different MUSIM gaps, that’s why it requires UE to provide an assistance information for gap priority selection. Thus, once the gNB decides to configure MUSIM gap(s) for the UE, the configured priority among the periodic MUSIM gap(s) should be aligning with the relative priority provided by the UE in UAI message. As for the priority between Type-2 MG and MUSIM gaps, it can be up to NW implementation to decide.
Proposal 2: Once the gNB decides to configure MUSIM gap(s) for the UE, the configured priority among the periodic MUSIM gap(s) should be aligning with the relative priority provided by the UE in UAI message.
To be noted, RAN4 agreed “The priority level of MUSIM gap(s) shall be configured to be comparable to priority level of NW A’s Type-2 MGs.” Since currently the priority of Type-2 MG is configured by using GapPriority, to make the MUSIM gap and Type-2 MG is comparable, the same IE needs to be used in order to configure the priority for MUSIM gap. 
Proposal 3: The IE gapPriority-r17 is used to configure the priority for periodic MUSIM gap by NW.
One example to show how the UE provide the periodic relative MUSIM priority and the how the gNB configure the comparable MSUIM gap and Type-2 MG priority is illustrated in Figure 1.
[image: ]
Figure 1: Illustration for UE preferred priority and NW configured priority
Whether the UE can indicate the MUSIM gap priority should be configured by the gNB. So a new indication needs to be introduced in MUSIM-GapAssistanceConfig, which is used to indicate whether the UE is allowed to indicate its preferred MUSIM gap priority when providing the MUSIM gap pattern.  
Proposal 4: A new indication is introduced in MUSIM-GapAssistanceConfig to indicate whether the UE can report the periodic MUSIM priority in the UAI for MUSIM purpose. 
Maximum UL Power
RAN2 made the following agreements in RAN2#121 meeting:
	Agreements related to potential “RAN4” topics:
· RAN2 considers that there may be RAN4 impact on the maximum UL power change due to R18 MUSIM. However, RAN2 needs to analyze the power issue more before asking RAN4 specifically.


For MUSIM, the UE internally can determine the maximum UL power for each SIM card, and if necessary, the UE can apply the power reduction backoff for one SIM. In our understanding, this is similar to the power backoff due to other power management in the UE. In the PHR, a P bit has been introduced to indicate whether the power backoff due to power management would have impact on the PCmax,c. This can also be used for MUSIM. On top of that, we don’t see the necessity of further enhancement.
[bookmark: _GoBack]Proposal 5: The handling of maximum UL power is left to the UE implementation for MUSIM and the P bit in the PHR can be used to indicate the impact of power backoff if necessary. No RAN4 impact is expected from RAN2 point of view.
Conclusion
In this contribution, we discuss the MUSIM gaps related issues based on the RAN4 LS and also the topics that may impact RAN4, and gave the following proposals:
Proposal 1: UE can optionally indicate the preferred relative priority of each periodic MUSIM gap in the MUSIM-GapInfo. 
Proposal 2: Once the gNB decides to configure MUSIM gap(s) for the UE, the configured priority among the periodic MUSIM gap(s) should be aligning with the relative priority provided by the UE in UAI message.
Proposal 3: The IE gapPriority-r17 is used to configure the priority for periodic MUSIM gap by NW.
Proposal 4: A new indication is introduced in MUSIM-GapAssistanceConfig to indicate whether the UE can report the periodic MUSIM priority in the UAI for MUSIM purpose. 
Proposal 5: The handling of maximum UL power is left to the UE implementation for MUSIM and the P bit in the PHR can be used to indicate the impact of power backoff if necessary. No RAN4 impact is expected from RAN2 point of view.
References
[1] [bookmark: _Ref45619280][bookmark: _Ref6936063]RAN2 Chair’s Notes RAN2#121, RAN2#121, 27th Feb-3rd Mar, 2023.
[2] 3GPP RP-223492, “Revised WID: Dual Transmission/Reception (Tx/Rx) Multi-SIM for NR,” Vivo, RAN#98e, Electronic Meeting, December 12 – 16, 2022.
[3] R4-2303249 RAN4 LS on Rel-17 MUSIM gap priorities
image1.png
UE preferred priority for MUSIM gaps

Periodic MUSIM gaps 1 — priority 1 (high)
Periodic MUSIM gaps 2 — priority 2 (middle)

Periodic MUSIM gaps 3 — priority 3 (low)

NW configured priority for gaps
including MUSIM gaps and Type-2 MGs

Type-2 MG 1 — priority 1
Periodic MUSIM gaps 1 — priority 2 (high)
Type-2 MG 2 — priority 3

Periodic MUSIM gaps 2 — priority 4 (middle)

Periodic MUSIM gaps 3 — priority 5 (low)





