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Introduction
In this paper we discuss RAN2 progress and the RAN4 way forward for reduced interruption HO with simultaneous RX/TX to source and target cell.
Discussion
RAN2 progress
RAN2#107 reached one agreement:
1	Introduce a solution for HO interruption time reduction based on dual active protocol stack.

Based on this outcome, the corresponding change was made to the WID in RAN plenary. The agreement does not seem to have much implications in RAN4 since both single and dual protocol stacks would require the same functionality of simultaneous RX/TX at the physical layer level. In RAN2 the feature became known as a RUDI (reduced uplink downlink interruption) handover, and there are several email discussions with a target date of the RAN2 meeting submission deadline in October. The capability coordination discussion is of interest in RAN4 work, however it is not yet concluded at the time of writing this contribution.
	[107#76][LTE/feMOB] Running Stage-2 CR for LTE mobility (China Telecom)
	Running CR updated to reflect agreement from the meeting
	Intended outcome: Endorsed running CR for 36.300
	Deadline:  Thursday 2019-10-03

[107#77][LTE/feMOB] Running RRC CR for LTE mobility (Ericsson)
Running CR to reflect current agreements 
	Intended outcome: Endorsed running CR for 36.331 
	Deadline:  Thursday 2019-10-03

[107#78][LTE] MAC aspects for LTE mobility (vivo)
	Discuss which are the MAC impacts of RUDI HO and provide MAC TP.
	Intended outcome: Report to next meeting (including MAC TP)
	Deadline:  Thursday 2019-10-03 

[107#79][LTE/feMOB] Capability coordination for RUDI HO (QC)
Discuss the options for UE capability coordination for RUDI HO: List possible alternatives and their specification impacts.
	Intended outcome: Report to next meeting (potentially including TP to 36.306 and 36.331)
	Deadline:  Thursday 2019-10-03



RAN4 way forward
Since there seems little for RAN4 that can be directly worked on based on the latest RAN2 agreements, we focus on the way forward from RAN4#92[1]. The relevant aspects are:
	Feasibility of handover with simultaneous Rx/Tx with source and target cells
Interband HO with simultaneous Rx/Tx with source and target cells supports different SCS to be configured for source and target cell.
FFS on whether or not interfrequency intraband HO with simultaneous Rx/Tx with source and target cells supports different SCS to be configured for source and target cell
FFS on whether or not intrafrequency HO with simultaneous Rx/Tx with source and target cells supports different SCS to be configured for source and target cell
Handover delay of handover with simultaneous Rx/Tx with source and target cells
The legacy handover delay definition may not be suitable for simultaneous connectivity handover.
The starting point of handover delay is defined as the time when UE receives RRC indicating handover. The ending point of handover delay is FFS.
RAN4 needs to discuss if delay and interruption requirement is needed for source cell release.



On the feasibility aspects:
For the interfrequency intraband HO, the main question is whether the UE will perform reception and transmission with a single or dual FFT. If single FFT, it will be more difficult to support different SCS on source and target cell. The answer to this question may well also be scenario dependent, for instance a handover between adjacent carrier frequency could easily be performed with a single FFT whereas frequencies that are widely separated within the band are rather likely to be performed with a dual FFT due to the otherwise large bandwidth and high sample rate that would need to be used. If RAN2/RAN4 is interested in pursuing the possibility of interfrequency intraband HO with different SCS on source and target cell, then it seems likely anyway that not all UE implemementations would support this. Therefore a capability or capabilities should be defined, such as a single capability bit for interfrequency intraband RUDI handover with different SCS on source and target cells, or separate capabilities for adjacent and non adjacent handovers. The definition of “adjacent” would also need to be discussed and clarified under this approach.
Proposal 1 : If there is interest in intraband interfrequency RUDI handover with different SCS in source and target cell, RAN4 should discuss suitable UE capabilities
For the intrafrequency handover : Source and target cell SSB SCS must be the same to satisfy the RAN4 condition for intrafrequency. Thus, the hamdover refers to different PDCCH/PDSCH/PUCCH/PUSCH numerology between source and target. It is even more likely that such HO would be performed with a single receiver and FFT, therefore it seems that not all UE would be able to support. Hence we propose
Proposal 2 : If there is interest in intrafrequency RUDI handover with different PDCCH/PDSCH/PUCCH/PUSCH SCS in source and target cell, RAN4 should discuss suitable UE capabilities
On handover delay definition
In the RUDI handover, at high level there are two delays which could be discussed
1. Delay in UE after HO command to start target cell reception/transmission of the target cell
2. Delay in the UE to release source cell reception/transmission
For delay (1), this delay can probably be expressed in the same way as a traditional handover delay, ie the delay begins at the time when UE receives RRC indicating handover (already agreed) and ends when the UE transmits PRACH or otherwise sends a signal to the target cell. This definition works unless there is a mode of operation whereby the UE performs simultaneous RX but not simultaneous TX. In this case, what might matter is the time when the UE is ready to start receiving DL data from the target cell rather than performing UL transmission.
For delay (2) it is indicated in the way forward that RAN4 needs to discuss whether this delay needs to be specified. Since the UE is connected to the target cell, the goal of reducing HO delay has already been achieved. Therefore, the main requirement important for the system seems to be that the UE does not release source cell until after a link has been established with the target cell. We think it would be beneficial to discuss the definition of “a link has been established” but this may be more of a functional requirement than a significant delay which RAN4 expresses in milliseconds.
Proposal 3: For target cell release, a requirement is needed that the UE does not release source cell until after a link has been established with the target cell. RAN4 should discuss the definition of “a link has been established”
Conclusions
Proposal 1 : If there is interest in intraband interfrequency RUDI handover with different SCS in source and target cell, RAN4 should discuss suitable UE capabilities
Proposal 2 : If there is interest in intrafrequency RUDI handover with different PDCCH/PDSCH/PUCCH/PUSCH SCS in source and target cell, RAN4 should discuss suitable UE capabilities
Proposal 3: For target cell release, a requirement is needed that the UE does not release source cell until after a link has been established with the target cell. RAN4 should discuss the definition of “a link has been established”
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