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In TSG-RAN#80 plenary meeting [1], a new WID on NR mobility enhancements was approved for Release 16. In RAN1#96bis [2], RAN1 provided an LS reply to RAN2, commenting on the feasibility of simultaneous connectivity [3]. In RAN1#96 [4], the following conclusion was reached for NR mobility enhancements:

Conclusion:
The following physical layer aspects for mobility enhancements have been identified in RAN1#96 and are to be further studied (but not limited to):
· Potential physical layer aspects of RACH-less HO
· TA for target cell (if applicable)
· Power control for PUSCH for the target cell
· UL grants configuration 
· Tx/Rx beam related aspects
· PUSCH transmission aspects (e.g. repetition, etc.)
· Potential physical layer aspects of dual connectivity (DC) based HO
· Feasibility/applicability (with respect to various Tx/Rx RF capability and carrier frequencies of source/target cell)
· PDCCH monitoring for source and target cells.
· Procedures related to DL/UL operation
· Power control for PUSCH/PUCCH/SRS 
· Tx/Rx beam related aspects 
· Note: this may interact with multi-TRP discussion in Rel-16 eMIMO
· Potential physical layer aspects of Make-before-break (MBB) related to 0ms HO interruption latency (if supported)
· If supported, whether or not PHY impacts are similar/the same to those under dual connectivity (DC) based HO
· Potential physical layer aspects of solutions/enhancements that are not explicitly mentioned in the WID
· Measurement procedure to provide low latency reports (e.g. L1 based measurements)
· Methods of conveying QCL information for target cell (e.g. MAC CE based indication of QCL information for target cell)
· Link recovery on non-serving cells

[bookmark: _Ref129681832]In this contribution, we summarize the observations and proposals on DC-based HO that were submitted to RAN1#97. 

DC-based HO solution
1.1 Submitted observations and proposals


	Company
	Observations & Proposals

	Huawei
	Observation 1: Multiple CORESETs are needed for the UE to be able to monitor multiple NR-PDCCH messages.
Proposal 1: Support DC-based HO operation for all the scenarios outlined as feasible in R1-1905780.
· Intra-band intra-frequency operation is defined as the PCell and PSCell using the same band, same carrier and same DL and UL BWP configurations.
· For UE with simultaneous reception capability,
· Support simultaneous reception of multiple-PDCCH/PDSCH from source and target gNBs and each PDCCH scheduling one PDSCH. At least one PDCCH/PDSCH is transmitted from PCell and at least one PDCCH/PDSCH is transmitted from PSCell.
· For UE with simultaneous transmission and reception capability,  
· Support simultaneous reception of multiple-PDCCH/PDSCH from source and target gNBs and each PDCCH scheduling one PDSCH. At least one PDCCH/PSDCH is transmitted from PCell and at least one PDCCH/PDSCH is transmitted from PSCell.
· Support simultaneous transmissions to source and target gNBs with each of transmission corresponds to PCell or PSCell. 
Proposal 2: PUCCH carrying HARQ-ACK for DC-based HO is based on TDM patterns.
· HARQ-ACK codebook determination is based on NR-PDCCH properties such as: CORESET identity, QCL indication in the corresponding TCI state, C-RNTI the DCI format is scrambled with.
Proposal 3: For uplink power control for DC-based handover, power sharing is assumed.	
Proposal 4: Power sharing discussed in Rel-16 NR-NR DC with FR1+FR1 band combinations applies to the power sharing for DC-based handover.
Proposal 5: PDCCH/PDSCH receptions from or PUCCH/PUSCH transmissions to source and target gNBs in FR2 is based on TDM for DC-based HO enhancements.
Proposal 6: The transmission/reception for multi-TRP is used as the basis of DC-based HO for intra-frequency. 

	ZTE
	Observation 1: Support of intra-frequency dual connectivity is required if DC-based handover is adopted. 
Observation 2: Some of the restrictions defined for multi-TRP may not be appropriate to intra-frequency DC based handover.  Further discuss which restrictions can be reused in NR mobility enhancement.

Proposal 3: Some restrictions should be defined for supporting intra-frequency dual connectivity. TDM manner can be considered as a starting point and FDM manner and multi-TRP like operation are FFS. 
Proposal 4: Multi-TRP based scheme for intra-frequency handover for FR2 as well as intra-frequency uplink can be considered if we have some time allows in this WI.
Proposal 5: Power sharing is supported for simultaneous transmission to two cells.  For the case that uplink power is limited in handover with dual connectivity, the power sharing framework can be extended to support TDM pattern for switching between uplink transmissions to different cells.  
Proposal 6: Multi-panel uplink transmission should be supported for handover in FR2. 

	MediaTek
	Observation 8: From RAN1’s perspective, DC-based HO and enhanced Make-Before-Break HO have the same level of specification impact.

Proposal 2: Classify the scenarios to perform simultaneous DL/UL into three different capability categories: 
· Category 1: feasible to support simultaneous Tx/Rx with the source and target cells during HO; 
· Category 2: feasible to support only simultaneous Rx with the source and target cells during HO; 
· Category 3: no support of simultaneous Tx/Rx with the source and target cell during HO.  
Proposal 3: DC-based HO is supported for the category 1 scenarios, e.g., inter-frequency synchronous inter-band/intra-band, inter-frequency asynchronous inter-band and intra-frequency synchronous. 
Proposal 4: DC-based HO is supported for the category 2 scenarios, e.g. intra-frequency asynchronous or single UL transmission. TDM pattern for UL transmission is coordinated between the source and target cells. 
Proposal 5: DC-based HO doesn't need to be supported for the category 3 scenarios.
Proposal 6: The UL power control and TDM patterns for DC-based HO can be optimized on top of the rules defined in DC-CA agenda to prioritize the target cell. 

	Intel
	Proposal 1:
· Continue discuss on the potential solutions for NR mobility enhancement, and collect specification impact and feasibility information further in RAN1. we recommend RAN1 to focus its discussion and suggest to draw conclusions on the following:
· Complete the feasibility study on DC based HO for:
· FR1 inter-frequency intra-band asynchronous deployment scenario
· FR2 intra-frequency deployment scenario
· FR2 inter-frequency deployment scenario
· Complete the feasibility impact from BWP configurations for FR1 intra-frequency deployment scenario
· Physical layer impact from support of CHO, which has been agreed in RAN2 (including whether there is no physical layer impact)
· Observations & recommendation on MBB based solutions focusing on RAN1 related aspects (e.g. required specification support and changes need, benefits & drawback identified in RAN1)
· Observations & recommendation on DC based HO solutions focusing on RAN1 related aspects (e.g. required specification support and changes need, benefits & drawback identified in RAN1)
· Observations & recommendation on RACH-less HO solutions focusing on RAN1 related aspects (e.g. required specification support and changes need, benefits & drawback identified in RAN1)

	Samsung
	Proposal 3: For DC-based HO, PDCCH monitoring is configured semi-statically across source and target cells.
Proposal 4: For DC-based HO, the Rel-15 power prioritization rule can be starting point. 

	Nokia
	Observation: Based on multi-TRP agreements following functionalities would be supported in Rel-16, at least for FR1:
· Configuring different PDCCH to be monitored from different sources (cells/TRPs)
· Receiving PDSCH from different sources (cells/TRPs)
· PUCCH based HARQ-ACK feedback to different targets (cells/TRPs) based on TDM

Observation: Due to possible spatial domain restrictions in FR2, simultaneous connectivity may require some TDM pattern for reception and transmission, if supported.

	Ericsson
	Observation 3: The requirements for simultaneous reception of PDSCH and simultaneous transmission of PUCCH agreed in the eMIMO WI are quite restrictive. Simultaneous PDCCH reception or simultaneous transmission of PUSCH have not even been discussed.
Observation 4: The situations where simultaneous reception and transmission are feasible appear to be rather scarce.




1.2 Possible Proposals
Proposal:
· For DC-based HO that is feasible in scenarios identified in R1-1905780, 
· it is expected that UE can receive: 
· PDCCH from both source and target cells. 
· PDSCH from both source and target cells. 
· FFS: BWP and CORESET configurations, semi-static PDCCH configuration for source and target cells, PDCCH blind decoding budgets, etc. 
· it is expected that UE can transmit: 
· Multiple PUCCH for HARQ-ACK to both source and target cells. 
· FFS: whether the transmission is TDM or other manners. 
· FFS: multiple PUSCH to both source and target cells.
· FFS: Power Control related aspects.
· Categorize UE capabilities for DC-based HO based on support (or lack) of simultaneous reception and/or simultaneous transmission.
· Continue to discuss the feasibility of DC-based HO for scenarios listed in R1-1905780 where RAN1 has not concluded on feasibility. 

Proposal:
· For DC-based HO, intra-frequency and inter-frequency HO shall be both considered. 
· Intra-frequency means UE is configured with the same active BWP bandwidth with the same SCS on the same carrier in source cell and target cell. 
· Otherwise means inter-frequency.


