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1 Introduction
In RAN#100 meeting, revised WID on Further NR mobility enhancements was approved [1]. In this contribution, we elaborate our initial thoughts on UE features for Rel-18 NR mobility enhancements.
2 L1 enhancements for inter-cell beam management
After reviewing the recent agreements, sentences/bullets related to UE features on L1 enhancements for inter-cell beam management are highlighted as follows.
	Working assumption (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report,
· For the value of M, L 
· the RRC configured candidate values are: 
· M = 1, 2, 3, 4
· L = [1], 2, 3, 4
· Note: the maximum value of M*L and combination of M and L is up to UE capability

Agreement (RAN1#113)
· For the beam selection for SSB based L1-RSRP measurement report,
· The inclusion of current SpCell in the L1 measurement report is configurable.
· new UE capability(ies) are introduced and details can be discussed in UE feature

Agreement (RAN1#113)
A UE can be indicated and activated a single joint TCI state or a pair of UL/DL TCI state in the cell switch command.
Agreement (RAN1#112bis-e)
For the Rel-17 unified TCI based beam indication in Rel-18 LTM, at least Alt 1 is supported:
· Alt 1: TCI state activation of a candidate cell is received before the reception of beam indication of the candidate cell, 
· Alt 2: TCI state activation of a candidate cell is received together with the reception of beam indication of the candidate cell
· FFS: signalling details for TCI state indication, if both activation and indication are done in the same MAC CE message carrying switch command
· Alt 3: Alt 1 and/or Alt 2 can be supported based on the UE capability
FFS: signalling details for TCI state activation
FFS: For Alt 1, whether/how TCI state activation for candidate cell(s) is allowed
Note: If scenarios 1 and 3 are to be supported other beam indication/TCI activation timing relationships are not precluded.
Agreement (RAN1#112bis-e)
For the beam selection for SSB based L1-RSRP measurement report,
· Beam selection is performed across the L cells from configured (or activated, if introduced) cells, i.e. M beams for each of the L cells 
· FFS: How to select the L cells and M beams per cells is up to UE
· M x L beams are reported in a single report instance
· Max values of M and L are based on UE capability, and at least M x L=4 is supported as a UE capability, other UE capabilities are FFS 
· FFS if UE is allowed to report less than M x L beams 
· The values of M and L are configured to the UE in the reporting configuration 
· FFS: The following configurability is introduced in the report configuration
· 1) Whether serving cell is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2
· 2) at least one of the inter-frequency cells is always selected in the L cell selection performed by the UE, and applicable when a UE is configured with L>=2 and at least one cell in inter-frequency
Agreement (RAN1#111)
· Regarding the potential RAN1 enhancements to reduce the handover delay / interruption for Rel-18 LTM
· Support at least DL synchronization for candidate cell(s) based on at least SSB before cell switch command
· Further study the necessary mechanism, e.g. signaling and UE capability


Based on the above, we have the following initial thoughts for UE features on L1 enhancements for inter-cell beam management:
· Regarding the inclusion of current SpCell in the L1 measurement report, we think that always-include of current SpCell should be supported as a mandatory feature while not-always-include of current SpCell as an optional feature since measurement result from serving cell is always reported in a single report instance for RRC based mobility and even in product implementation to facilitate NW to make relatively more reliable handover decision later.  
· Regarding the maximum value of M and L, M*L, and combination of M and L, 
· M_max is either 2 or 4 depending on UE capability, which follows Rel-17 ICBM. The similar logic is also applied for L_max, such as L_max is either 2 or 4. where M<=M_max, L<=L_max.
· According to the value of M and L, M * L can be any of 2, 3, 4, 6, 8, 9, 12, 16 depending on UE capability.
· Combination of M and L, {M, L} can be configured as any of {1, 2}, {1, 3}, {1, 4}, {2, 2}, {2, 3},{2, 4}, {3, 2}, {3, 3}, {3, 4}, {4, 2}, {4, 3}, {4, 4} and which one can be supported subjective to  UE capability signaling.
· Regarding TCI state activation, it has been agreed that multiple TCI states for a candidate cell can be activated before cell switch command including indicated TCI state for target cell, and then only one TCI state is activated and indicated in cell switch command. Considering TCI state activation is also allowed to be done after cell switch command, so we prefer to have two separate features: multiple TCI state activation before cell switch command; only one TCI state activated in cell switch command.
· Regarding DL sync before cell switch command, we think that DL sync function has been achieved by TCI state activation operation. Thus, we do not identify the need to introduce a UE capability for DL sync. 

3 Timing advance management to reduce latency
After reviewing the recent agreements, sentences/bullets related to UE features on timing advance management to reduce latency are highlighted as follows.
	Agreement (RAN1#113)
Confirm the following Working Assumption, and sent LS to RAN4 to clarify the feasibility of supporting this mechanism
Working Assumption
From RAN 1 perspective, UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec
Working assumption (RAN1#112)
UE-based TA measurement (UE derives TA based on Rx timing difference between current serving cell and candidate cell as well as TA value for the current serving cell) is supported. 
· Corresponding UE capability is to be introduced to support UE-based TA measurement
· For a UE reports support of this capability, configuration of UE-based TA measurement is supported
· FFS: other impacts on RAN1 spec

Agreement (RAN1#113)
· For PDCCH-order based PRACH for candidate cell, If UE capability does not support simultaneous/parallel transmissions, when the PRACH transmission to a candidate cell other than current serving cell(including any interruption due to processing time to build the PRACH transmission, carrier or/and BWP switching time if any, UL or DL RF retuning time if any, additional preparation time if any) happen to overlap over one or more symbols or have a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with following UL transmission to one of the serving cells
· PRACH transmission 
· PUCCH/PUSCH transmission carrying HARQ-ACK, SR, P/SP CSI, aperiodic CSI 
· SRS transmission
· Any other PUCCH/PUSCH transmission
· Down-select the UE behavior in this case
· Alt 1: Dropping rule is needed 
· Alt 2: up to UE implementation


Based on the above, we have the following initial thoughts for UE features on timing advance management to reduce latency:
· Regarding UE-based TA measurement, we think that UE-based TA measurement can be used as an optional feature while PDCCH ordered-RACH without RAR reception as a mandatory feature since UE-based TA measurement method may not be able to acquire a precise TA. 
· Regarding simultaneous/parallel transmissions when the PRACH transmission to a candidate cell is overlapped with over one or more symbols or has a time gap below a certain threshold (e.g., N symbols, FFS: the value of N) with PRACH/PUCCH/SRS/PUSCH transmission to one of the serving cells, in our view, if UE does not have a capability to support simultaneous/parallel transmissions, we do not identify the need to specify a dropping rule since serving cell can avoid collision between a PRACH transmission for candidate cell and UL transmission for serving cell by implementation. Otherwise, for the case that UE has a capability to support simultaneous/parallel transmissions, we think that it is necessary to introduce a capability to support simultaneous/parallel transmissions and specify corresponding priority rule. 

4 Conclusion
[bookmark: _GoBack]In this contribution, we provide our initial views on Rel-18 UE features for each of sub-agendas for NR mobility enhancements, which can be be found in the corresponding sections. 
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