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Introduction
In RAN#80 plenary meeting, a new WID on NR mobility enhancements [1] was approved for Release 16. One of the objectives is to study the solutions to reduce the interruption time during the HO. RAN1 studied physical layer impacts on mobility enhancements. In RAN1#98bis meeting, the followings agreements and conclusions were reached [2].

	Agreement:
PDCCH monitoring (including CORESETs, search spaces, DCI formats) is configured independently for each source and target cell.
Conclusion:
Explicit support for DAPS/RUDI-HO when both source and target cells belong to FR2 (on top of what is expected to be standardized for when source and target cells belong to FR1 and FR1, respectively, when source and target cells belong to FR1 and FR2, respectively, and when source and target cells belong to FR2 and FR1, respectively) will not be discussed further in RAN1.
Working assumption:
· During DAPS/RUDI HO, when UL channel/signals of source and target cells collide, the UE transmits the target cell UL channels/signals and drops the source cell UL channels/signals
· FFS whether this should apply to all combinations of UL channels/signals or not (e.g. PRACH)
· Collision (in above) means when physical time resources for UL channel/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· FFS whether collision definition is applicable in the context of inter-frequency intra-band scenarios, and/or inter-frequency inter-band scenarios



In this contribution, we provide our opinions on the DAPS impacts on physical layer.
Discussions on DAPS impacts on RAN1
Simultaneous DL reception and UL transmission
In RAN1#98bis meeting, the working assumption was made on UL transmission collision between source cell and target cell. To make the handover successful, the UL transmission from source cell can be dropped if the UL transmission is colliding.  For intra-frequency handover, the simultaneous UL transmission is not feasible, thus the UL TDM transmission is assumed to support DAPS handover. With this assumption, the UL transmission collision should be avoided by gNB scheduling, the UL transmission collision can be seen as a network scheduling error. If source cell PRACH is colliding with target cell UL signal/channel, the priority is given to the target cell, source cell transmission is dropped.  The working assumption can be confirmed.
Proposal 1: Confirm the following working assumption:
· During DAPS/RUDI HO, when UL channel/signals of source and target cells collide, the UE transmits the target cell UL channels/signals and drops the source cell UL channels/signals
· FFS whether this should apply to all combinations of UL channels/signals or not (e.g. PRACH)
· Collision (in above) means when physical time resources for UL channel/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· FFS whether collision definition is applicable in the context of inter-frequency intra-band scenarios, and/or inter-frequency inter-band scenarios

Regarding to the simultaneous DL reception, there are two possible solutions, one is to re-use the MIMO multi-TRP design framework, another one is DL reception based on TDM pattern. For multi-TRP scheme, there are several assumptions on the simultaneous DL reception from multiple TRPs, such as the synchronization within one CP and DMRS configuration limitations. If multi-TRP design is reused for DAPS handover, non-overlap configuration of COREST would be required to receive the PDCCH simultaneously. Thus, more configuration information exchange would be required between source cell and target cell, and there are restrictions on target cell configuration. Currently the agreements made in multi-TRP session assume only one C-RNTI per UE. However, from RAN2 DAPS design, each UE will assign two C-RNTI for source and target cell respectively, which is different assumption from multi-TRP discussion.
Observation 1: Reusing multi-TRP design for DAPS handover requires more coordination between source cell and target cell, and it is applicable to certain handover scenarios.
For DL TDM based reception scheme, the source cell and target cell have its own configuration COREST configuration, UE receive the DL signal in TMD manner, no additional UE capability is required for intra-frequency handover. This scheme would require the TDM pattern exchange between two cells to indicate which slot is used by source cell or by target cell, so Xn signaling needs be designed by RAN3 to support DAPS handover. 
Comparing with two solutions, the DL TDM pattern solution is simple and less requirement for UE capability, i.e., UE don’t need to support multi-TRP feature.
Proposal 2: TDM based DL reception scheme is supported for DAPS handover.
UL power control 
To support the DAPS, the simultaneous UL transmission needs to be supported, for single RF transmission chain UE, the UL transmission is scheduled either by TDM or by FDM. For TDM scheduling, two sets of power control parameters are configured from the source cell and target cell, thus the transmission power is adjusted independently in each severing cells. For FDM scheduling or inter-frequency handover, the UL transmission for source cell and target cell will happen in the same slot, if the total transmission power is smaller or equal to Pcmax, the transmission power can be shared between source and target cell dynamically. In case of the total transmission larger than Pcmax, the power scaling rule needs to be defined. To make the UE handover to target cell successfully, the power scaling can be done in the source cell. The same principle can also apply to UE with two RF transmission chain.
Proposal 3: If the simultaneous UL transmission power exceeds the UE maximum transmission power, power scaling is done form the source cell side. 
UE capability to support DAPS
RAN2 send the LS in [3] to ask RAN1/4 UE capability on DPAS handover. One of the capabilities is related to timing advance group. Due to the different network deployment, and cell size. The UE during the DPAS handover could have the same or different Timing advance for source cell and target cell. Before the gNB decide whether the source cell and target cell are in the same TAG or not, it would require the UE assistance, such as sending measured propagation delays to source cell. After gNB determine the TAG, UE would decide whether another timeAlignmentTimer is runing.  
- support for multiple TAG (i.e. different TAG in source and target cells)

Proposal 4: UE reports the propagation delay to source cell and target cell to assist gNB determine the TAG.

[bookmark: _GoBack]For the inter-frequency handover, if the source and target cell band combination is falling into the DC band combination, the simultaneous DL reception and UL transmission is not the issue for UE with DC capability, the DAPS based handover can be supported by these UEs without additional capability requirement. For UE with CA capability, the UL simultaneous transmission is additional requirements for UE without UL CA capability.
As discussed above, to support simultaneous DL reception for intra-frequency handover, the DL TDM pattern based scheme can be supported and has no additional requirements for UE. But if the group agree to adopt multi-TRP based DL reception scheme regardless the complicity, this could only support by high-end UE. So from UE capability point of view, it could be better to report which scheme is supported by the UE.
Proposal 5: UE reports the capability of TDM DL reception or multi-TRP based DL reception for intra-frequency handover.
Summary
In this contribution, we discuss the dual active protocol stack impacts on physical layer, including the simultaneous UL transmission, power control and UE capability aspects. We have the following observation and proposals:

Proposal 1: Confirm the following working assumption:
· During DAPS/RUDI HO, when UL channel/signals of source and target cells collide, the UE transmits the target cell UL channels/signals and drops the source cell UL channels/signals
· FFS whether this should apply to all combinations of UL channels/signals or not (e.g. PRACH)
· Collision (in above) means when physical time resources for UL channel/signal partially or fully overlap at least for the intra-frequency intra-band scenario.
· FFS whether collision definition is applicable in the context of inter-frequency intra-band scenarios, and/or inter-frequency inter-band scenarios
Observation 1: Reusing multi-TRP design for DAPS handover requires more coordination between source cell and target cell, and it is applicable to certain handover scenarios.
Proposal 2: TDM based DL reception scheme is supported for DAPS handover.
Proposal 3: If the simultaneous UL transmission power exceeds the UE maximum transmission power, power scaling is done form the source cell side. 
Proposal 4: UE reports the propagation delay to source cell and target cell to assist gNB determine the TAG.
Proposal 5: UE reports the capability of TDM DL reception or multi-TRP based DL reception for intra-frequency handover.
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