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1. Introduction
In this contribution, we discuss specification impact related aspects of DC based HO solutions. It should be noted that RAN2 has not yet agreed to support DC based HO solutions. The discussions contained in this contribution are for situation when RAN2 determines support of the feature.

2. Discussion on DC based HO Solutions
DC based HO is potentially the only solution that can provide 0 msec (or near 0 msec) HO interruption latency a reality. It should be noted that DC based HO might not be feasible in all scenarios and heavily depends on UE capability and whether the UE has spare Tx/Rx chains available for simultaneous reception and transmission. 
With the assumption that some form of DC based HO solutions is supported in Rel-16 NR, RAN1 may need to provide input to RAN2 on which cases it would be feasible to support within Rel-16 timeframe and also the associated UE capability required. Additionally, RAN1 will need to identify potential physical layer specification layer impact. In RAN1 #96, RAN1 has identified the following aspects for further study for DC based HO solutions.
· 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

In addition, RAN4 responded to RAN2 in R4-1902030 (which was CCed to RAN1 as well), that for inter-frequency synchronous and asynchronous dual connectivity based HO solutions, support of transmission and reception would be possible only if UE has “spare Tx/Rx RF resource”. Therefore, RAN1 and RAN4 may need to further discuss on how spare Tx/Rx RF resource could be utilized or defined in specification.
Whether or not any feature is to be supported is currently up to RAN2 to decide. However, the completion date for Rel-16 WI is end of this year for RAN1. It should be noted that RAN1 has less time compared to RAN2 and RAN4. This leaves RAN1 with 2 meetings (excluding this meeting) to complete all aspects, if RAN2 decides to support the feature. Having only 2 meetings is not nearly sufficient to discuss the physical layer specification impact and determine the best course of action for RAN1 and also finalize the specification changes at the same time. Because of this time constraint, we suggest that RAN1 tries to decide on at least high level aspects of physical layer specification changes for list of potential solutions being considered in RAN2.
The following are list of items that RAN1 needs to conclude for DC based HO solutions.
· DC based HO solution feasibility impact from BWP configuration for FR1 intra-frequency deployment scenario.
· Whether or not DC based HO solution is feasible for FR2 intra-and-inter frequency deployments?
· Whether the power control mechanism of source and target cell be based on NR-DC power control mechanism? And if so, what are the potential differences or modification needed to support DC based HO solutions.
· Whether the PDCCH monitoring restriction for source and target cell be based on NR-DC based PDCCH monitoring mechanism? And if so, what are the potential difference or modification needed to support DC based HO solutions.
· How to deal with simultaneous transmission of PRACH/PUSCH/PUCCH/SRS in target and source cell for UEs that have transmit timing difference (including any TA) larger than MTTD requirements of the appropriate CA/DC scenario?
· How to deal with simultaneous reception of SSB/PDCCH/PDSCH in target and source cell for UE that have receive timing difference larger than MTRD requirements of the appropriate CA/DC scenario?
· How is UE capability going to be signaled? For example, a single capability bit that would indicate support of DC based HO solutions for all indicated CA/DC combinations? Or a separate support signaling to the supported CA/DC combination signaling? Or some other mixture of proposals?
· How to define “spare RF resource”? and is there any signaling required for identification of concept?

The above may not be a complete exhaustive list of issues that needs to be resolve for DC based HO solutions. Intel’s preference for some of the response to the list of issues are:
· BWP configuration of source and target cell need to be identical or one BWP configuration must be fully contained within the other BWP configuration for FR1 intra-frequency deployment scenario to be supported.
· Do not support DC based HO solution for FR2 intra-and-inter frequency deployments (i.e. source and target cell are both in FR2).
· Use NR-DC power control as baseline for power control for DC based HO solutions.
· Use NR-DC PDCCH monitoring mechanism for PDCCH power control for DC based HO solutions.
· UE is not required to support DC based HO solution for cases where it exceeds MTTD and/or MTRD requirements of appropriate CA/DC scenario between source and target cell.
· For inter-frequency DC based HO solutions, introduce a single bit capability that is able to indicate support of DC based HO solutions for the supported CA/DC combinations. Even if UE supports DC based HO solutions would be only supported if spare RF resources is available. The definition and signaling of spare RF resources are FFS.
· For intra-frequency DC based HO solutions, introduce a separate capability that indicate support of such feature. 

Given that many aspects of DC based HO solutions will require much more effort in discussion in RAN1, we suggest to discuss further the potential list of issues for DC based HO solutions, and suggest that RAN1 conclude on some aspects (even if they may be high level in nature). This would help RAN1 complete the WI within the allocated timeframe.
Proposal 1:
· Continue discuss on the physical layer specification impact for DC based HO solutions of NR mobility enhancement.
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3. Conclusions
	In this contribution, we discussed issues on NR mobility enhancement WI. Our proposals are summarized as below:
Proposal 1:
· Continue discuss on the physical layer specification impact for DC based HO solutions of NR mobility enhancement.
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