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Introduction
RAN4 has discussed and achieved further agreements on MUSIM gaps and sent LS to RAN2 [1], the agreements reached in RAN4 are listed below.
	· Agreement (from RAN4#107):
· Define two solutions for collision handling between different MUSIM gaps
· 1) Priority based solution (i.e., network controls the MUSIM gaps priority)
· 2) “Keep” solution (i.e., keep all collided MUSIM gaps)
· FFS on the mechanism to select and/or switch between the solutions
· Agreement (in RAN4#108):
· Introduce signalling to allow UE to request to use “keep solution” collision handling mechanism for requested aperiodic and periodic MUSIM gaps and network to grant UE the use of “keep solution”. The same request applies for all MUSIM gaps altogether (i.e. one bit indication). Signalling design is up to RAN2.
Note that when “keep solution” is used, the UE keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps.
· Agreement (in RAN4#108)
· Aperiodic MUSIM gap is always kept (not dropped) from UE perspective in case of collisions with other gaps (i.e. all gaps including MUSIM gaps, MGs, etc)
· The gap priority level is not explicitly configured by the NW


In this contribution, we discuss the RAN2 impacts on MUSIM gap based on RAN4 LS, and the RAN2 open issue for MUSIM gap priority and UE capabilities.
Discussion
Collision handling between MUSIM gaps
RAN4 discussed collision handling between different MUSIM gaps, and two solutions are introduced. One is “Priority based solution”, if there is collision between MUSIM gaps, the MUSIM gap with higher priority will be kept and the MUSIM gap with lower priority will be dropped. Another is “Keep solution”, if the MUSIM gaps collide, all collided MUSIM gaps will be kept. To be noted, this collision handling is only for MUSIM gaps, if MUSIM gap collide with MG, which gap to be kept/dropped is based on the priority.
For MUSIM gaps, currently the UE can indicate gap priority for all requested periodic MUSIM gaps. Based on the latest RAN4 agreement “Aperiodic MUSIM gap is always kept (not dropped)”, the specific handling for aperiodic MUSIM gap is deterministic and can be defined in the specification, then the UE does not indicate the gap priority for requested aperiodic MUSIM gap, and the NW does not need to configure the gap priority for configured aperiodic MUSIM gap.
Observation 1: The collision handling for aperiodic MUSIM gap is deterministic, i.e. aperiodic MUSIM gap is always kept (not dropped) from UE perspective in case of collisions with other gaps.
Proposal 1: Gap priority for UE requested aperiodic MUSIM gap and NW configured aperiodic MUSIM gap is not needed. Collision handling for aperiodic MUSIM gap should be defined in the specification.
From UE perspective, gap priority is needed for collision handling between MUSIM gaps and MGs, and between MUSIM gaps. However, among the MUSIM gaps, if the UE determines that all colliding MUSIM gaps should be kept, the UE can request to use “Keep solution”, i.e. sends one-bit indication to indicate keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps. This one bit keep-indication can be added in UAI message (e.g. in IE MUSIM-Assistance). If this one bit keep-indication is absent, it means “Priority based solution” is used for collision handling.
Proposal 2: One-bit indication indicating keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps is added in UAI message. If this indication is absent, it means “Priority based solution” is used for collision handling.
From NW perspective, if only the preferred gap priority is reported by the UE without one bit keep-indication, the NW configures MUSIM gaps with gap priority, and “Priority based solution” is used for collision handling. If one bit keep-indication is reported by the UE, the NW grants UE whether the “Keep solution” can be used. Thus, one-bit grant-indication should be added in RRCReconfiguration message. To be noted, how to handle the case that the NW does not grant UE the use of “keep solution” is still being discussed in RAN4.
Proposal 3: One-bit indication granting UE the use of “keep solution” is added in RRCReconfiguration message.
Proposal 4: Wait for RAN4 progress on how to handle the case that the NW does not grant UE the use of “keep solution”.
Prohibit timer for MUSIM gap priority
It is FFS whether prohibit timer is needed for the signalling of MUSIM gap(s) priority preference. In Rel-17, the UE can request the MUSIM gap pattern. In Rel-18, the UE can further indicate the preferred MUSIM gap priority for requested MUSIM gap pattern. Currently, the prohibit timer (i.e. timer T346h) is introduced for assistance information of MUSIM gap pattern preference, considering the MUSIM gap priority is related to MUSIM gap pattern, e.g. if the network configures UE to provide the MUSIM gap priority preference, the network has to configures UE to provide the MUSIM gap pattern preference, we understand the prohibit timer for assistance information of MUSIM gap pattern can be reused for assistance information of MUSIM gap priority. In this case, after the prohibit timer expires, the UE can initiate the transmission of assistance information to provide MUSIM gap pattern, and also to provide MUSIM gap priority.
Proposal 5: The prohibit timer (i.e. timer T346h) for assistance information of MUSIM gap pattern is reused for assistance information of MUSIM gap priority.
UE capabilities
In Rel-18, MUSIM gap priority reporting and temporary capability restriction mechanism are introduced. For MUSIM gap priority reporting, we reached the following agreement for UE capability. We further discuss the UE capabilities for temporary capability restriction mechanism.
Introduce 1 optional per-UE capability bit (without xDD/FRx differentiation) to indicate MUSIM gap priority configuration and preference. A UE supporting this feature shall also support musim-GapPreference-r17.
Based on the current discussion, temporary capability restriction mechanism includes “proactive solution”, “reactive solution” and “early MUSIM indication”. UE can support “proactive solution”, or “reactive solution”, or both, since either of them can achieve the temporary capabilities update due to MUSIM. Thus, if the UE supports the UAI based temporary capability restriction in RRC_CONNECTED state, the UE can optionally support “proactive solution”, or “reactive solution”, or both. Besides, if the NW knows the “proactive solution” is not supported by the UE, the NW does not need to configure the filters for temporary capability restriction.
Then for early MUSIM indication, if the UE decides to use reactive solution, it means it is acceptable for the UE that the current configuration exceeds the temporary capabilities after the RRC setup or RRC resume procedure for a short period of time. In this case, the UE can decide not to send the early MUSIM indication. If the NW A’s configuration exceeds the capabilities used by UE in NW A, the UE indicates to the NW A via UAI of temporary capabilities restriction which is based on the current NW A’s configuration. So whether the UE needs to send the early MUSIM indication should be up to the UE implementation. But if the UE support “early MUSIM indication”, the UE at least need to support “proactive solution” or “reactive solution” to further provide the detailed temporary capability restriction. Furthermore, early MUSIM indication is used during setup/resume procedure which is dis/enabled via SIB1, thus, this UE capability should be optional without capability signalling.
For the above capabilities, since these are only related to high layer procedure without RF/baseband capability, the capabilities can be per-UE capability without xDD/FRx differentiation.
Proposal 6: For temporary capability restriction mechanism, the following UE capabilities are introduced in per-UE level without xDD/FRx differentiation:
· 1 optional bit to indicate the support of “proactive solution”;
· 1 optional bit to indicate the support of “reactive solution”;
· The support of “early MUSIM indication” is optional without capability signalling, a UE supporting “early MUSIM indication” shall at least support “proactive solution” or “reactive solution”.
Conclusion
In this contribution, we discuss the RAN2 impacts on MUSIM gap based on RAN4 LS, and the RAN2 open issue for MUSIM gap priority. The following observations and proposals are provided:
Collision handling between MUSIM gaps
Observation 1: The collision handling for aperiodic MUSIM gap is deterministic, i.e. aperiodic MUSIM gap is always kept (not dropped) from UE perspective in case of collisions with other gaps.
Proposal 1: Gap priority for UE requested aperiodic MUSIM gap and NW configured aperiodic MUSIM gap is not needed. Collision handling for aperiodic MUSIM gap should be defined in the specification.
Proposal 2: One-bit indication indicating keep all colliding MUSIM gaps irrespective of the priority of the MUSIM gaps is added in UAI message. If this indication is absent, it means “Priority based solution” is used for collision handling.
Proposal 3: One-bit indication granting UE the use of “keep solution” is added in RRCReconfiguration message.
Proposal 4: Wait for RAN4 progress on how to handle the case that the NW does not grant UE the use of “keep solution”.
Prohibit timer for MUSIM gap priority
Proposal 5: The prohibit timer (i.e. timer T346h) for assistance information of MUSIM gap pattern is reused for assistance information of MUSIM gap priority.
UE capabilities
Proposal 6: For temporary capability restriction mechanism, the following UE capabilities are introduced in per-UE level without xDD/FRx differentiation:
· 1 optional bit to indicate the support of “proactive solution”;
· 1 optional bit to indicate the support of “reactive solution”;
· The support of “early MUSIM indication” is optional without capability signalling, a UE supporting “early MUSIM indication” shall at least support “proactive solution” or “reactive solution”.
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