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1	Introduction 
In RAN2 #107bis, RAN2 sent an LS to RAN1 and RAN4 in [1] and asked the following questions regarding UE capability for DAPS HO:

	RAN2 is discussing how to design the UE capability and how to coordinate UE capability between source gNB/eNB and target gNB/eNB for DAPS HO. RAN2 agreed that:
1 	If capability coordination is used, source and target cell configurations ensure UE capabilities are not exceeded (like now).
2 If UE capabilities are exceeded, UE behaviour is unspecified.
To complete the work, RAN2 need to identify which UE capabilities need to be shared between source gNB/eNB and target gNB/eNB and which UE capabilities are needed for DAPS HO.

Assumption 1: RAN2 has not yet made agreements on the signalling structure but assumes that the UE capabilities for DAPS can be indicated e.g. similar as the band combination for CA/DC. In addition to supporting DAPS HO for a particular serving cell configuration, the UE also needs to indicate whether it supports the following for DAPS HO:
- sync/async DAPS HO ;
- support for multiple TAG (i.e. different TAG in source and target cells)
- ability to simultaneously transmit with both source and target PCells based on RF chain capability (i.e. whether dual UL is supported during the DAPS HO or not);
- Handover involving different SCS (as agreed in RAN4)
Note: RAN2 has not concluded on whether to limit DAPS HO to PCell only or whether any configured SCells can be used during DAPS HO and whether configured SCells are in deactivated state during HO for both source and target cells.
[bookmark: _Hlk22834419]Q1: Are the above DAPS capabilities sufficient from RAN1, and RAN4 perspective? If not, which other capabilities would be needed in addition, e.g. any baseband/RF restriction for intra-freq case? 

For NR, subset of features listed in 4.2.7.6 and 4.2.7.8 in TS38.306 may be shared between source and target node, e.g. MIMO layer, bandwidth class, modulation, SRS resources set, SCS. 
For LTE, refer to 4.3.5 in TS36.306, e.g. MIMO layer, bandwidth class, modulation may be shared. 
In addition, for both NR and LTE, the UL power, CSI processes, number of CCs may also be shared. 
Q2: What are the physical layer capabilities and RF capabilities relevant to DAPS HO that need to be shared between source gNB/eNB part and target gNB/eNB part of the UE?



Since RAN1 did not have enough time to reply this LS during RAN1 #99, this tdoc focuses on the reply to this LS and remaining details for DAPS HO for Rel-16 mobility enhancement.
2	UE Features
2.1 Additional physical layer DAPS related capabilities or constraints required on top of RAN2 LS

For UL transmission during DAPS HO, UE has only limited UL TX path, and NW configuration for source and target cell should not exceed UE capability for supported UL TX path. For example, if UE only supports 3 UL TX path (or say 3 layers across different CC), then NW should not configure 2 layers for both source and target cells.

Proposal 1: UE to report supported number of UL TX path (layers across different CC). NW configuration of TX layers for source and target cell should not exceed the reported UE capability.

Also, it is agreed in RAN1 #99 [2] that 
Agreement:
· In RAN1 understanding, if UE indicates that it supports DAPS HO for a specific feature set, it implies (without additional capability signaling) that UE supports simultaneous reception of DL signals/channels in overlapping OFDM symbols for DAPS HO.






However, in 38.213 [3] 10.1, it is specified that UE only supports to receive DL signals simultaneously with the same QCL-typeD properties in FR2. However, during DAPS HO, if the source and target cell are both in FR2, it is very likely that signals from source cell and target cell would have different QCL properties. Therefore, UE should be able to report
· Whether UE can support multiple active TCI states for PDSCH and PDCCH.
· Whether UE can support multiple active spatial relation info for PUSCH and PUCCH.

Proposal 2: Considering DAPS HO in FR2, UE should report the capability of 

· Whether UE can support multiple active TCI states for PDSCH and PDCCH.
· Whether UE can support multiple active spatial relation info for PUSCH and PUCCH.

2.2 UE reported capability structure
In the RAN2 LS [1], it assumes that the UE capabilities for DAPS can be indicated e.g. similar as the band combination for CA/DC, therefore, we recommend to introduce daps-Parameters in BandCombination
The high level capability structure is shown below:
BandCombination
· bandList SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,
· featureSetCombination FeatureSetCombinationId,
· ca-ParametersEUTRA CA-ParametersEUTRA OPTIONAL,
· ca-ParametersNR CA-ParametersNR OPTIONAL,
· mrdc-Parameters MRDC-Parameters OPTIONAL,
· …
· daps-Parameters










For inter-band DAPS, similar capability structure as DC can be reused. The inter-band DAPS capability should be reported per band combination just like DC.
For intra-band DAPS, the capability should be reported per band under daps-Parameters (per band is also one band combination)

The capability structure would be like below:DAPS-Parameters
· Support inter-band DAPS for this band combination?
· Support intra-band DAPS for bands within this band combination?
· Others


like the MRDC one
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or the CA one
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For the additional capabilities which should be specified as assumed by RAN2 LS [1]:- sync/async DAPS HO ;
- support for multiple TAG (i.e. different TAG in source and target cells)
- ability to simultaneously transmit with both source and target PCells based on RF chain capability (i.e. whether dual UL is supported during the DAPS HO or not);
- Handover involving different SCS (as agreed in RAN4)



and the RAN4 reply LS [4], · Capability for DAPS HO per combination of bands where simultaneous downlink connectivity with source and target cells are supported (LTE & NR)
· Synchronous vs. asynchronous support for DAPS HO
· Support of simultaneous UL transmission to source and target cell per band combination 
· Support of indication of intra-band (separate signalling for intra-frequency and inter-frequency) HO 
· Support of multi TAG (i.e., different TAG in source and target cells)
· Any baseband and RF capability that is per CC, per band, per band combination, or per band of band combination which is currently used for the purpose of dual connectivity capabilities (LTE & NR)
· Support of different SCS in source and target cells in intra-band (separate signalling for intra-frequency and inter-frequency) HO (NR only)



and RAN1 #99  agreements [2]:Agreement:
· FFS: Whether, a UE that indicates DAPS-HO capability is capable of simultaneously receiving PDCCH/PDSCH from source and target cells when the resources for PDCCH/PDSCH from the two cells overlap in frequency and time.


and the additional physical layer DAPS related capabilities as mentioned in Sec 2.1, they can be included in the Others part of the capability DAPS-Parameters.


Proposal 3: DAPS-HO capability is reported per band combination by DAPS-Parameters under BandCombination with structure similar to NR-DC/CA capability report and include all RAN 1/2/4 DAPS related capabilities. RAN1 should send a reply LS to RAN2 to help RAN2 collect these DAPS related capabilities. The DAPS capability structure should be designed by RAN2.

3	Summary 
In this contribution, we focus on the reply to RAN2 LS [1] and remaining details DAPS HO for Rel-16 mobility enhancement:

Proposal 1: UE to report supported number of UL TX path (layers across different CC). NW configuration of TX layers for source and target cell should not exceed the reported UE capability.


Proposal 2: Considering DAPS HO in FR2, UE should report the capability of 

· Whether UE can support multiple active TCI states for PDSCH and PDCCH.
· Whether UE can support multiple active spatial relation info for PUSCH and PUCCH.

Proposal 3: DAPS-HO capability is reported per band combination by DAPS-Parameters under BandCombination with structure similar to NR-DC/CA capability report and include all RAN 1/2/4 DAPS related capabilities. RAN1 should send a reply LS to RAN2 to help RAN2 collect these DAPS related capabilities. The DAPS capability structure should be designed by RAN2.
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