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Introduction
In RAN4#94e, there was discussion about DAPS handover, with a way forward agreed in [1]. Some of the main agreements and open issues to resolve are  
· Tinterruption2 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover is 1ms
· The power imbalance between source cell and target cell will be discussed after the conclusion in NR DAPS discussion.
· RAN4 should wait for RAN2 decision of the source cell release message.
· Companies are encouraged to provided analysis on
· Tinterruption2 for the case that bandwidth of target cell is larger than the bandwidth of source cell for in intra-frequency DAPS handover:
· Option 1: 1ms
· Option 2: 2ms
· If the requirements of intra-frequency DAPS handover are applied for synchronous case need further study.

In addition the meeting report contains a note:
Note: two companies supported the view that the definition of synchronous DAPS handover shall be further studied and clearly embodied in specifications.
Discussion
In our understanding, power imbalance and the sychronisation issue are the most critical for DAPS handover, since they relate to the deployment scenarios in which DAPS may be used. In this contribution we focus on these issues, since the value of Tinterruption2 is considerably less significant to resolve.
Power imbalance is discussed within the context of intra-frequency handover, since the normal ACS and ACLR requirements should secure performance for interfrequency handover with considerable power difference Synchronisation assumptions are discussed for all intraband scenarios, both intrafrequency and interfrequency handover within the same band.
Synchronization assumption
The basic analysis for syncronisation issues is the same in NR and LTE. To avoid duplication of the contribution, we refer to our NR contribution on NR mobility enhancement[2] which discusses this issue; the same proposal is also valid for LTE, although the numerical definition of “loose” and “tight” sync may be different between LTE and NR (e.g. NR for 15kHz SCS may or may not use the same numerical value as LTE discussion. Specifications). The corresponding observations are valid for LTE:
Observation 1 : For operation where the UE is assumed to use the same FFT for DL reception, tight synchronization (significantly shorter than CP and also allowing for possible multipath propagation) is necessary.
Observation 2 : For operation where the UE is assumed to use the same FFT for transmission, independent control of UL transmission timing is not possible
Observation 3 : For network synchronization, there are sometimes significant additional costs or feasibility aspects to consider for accurate sync, especially for cases where GPS based solutions cannot be used 
Observation 4 : For TDD networks, cell phase sync requirements are met at the basestation antenna connectors
Observation 5 : As neither network nor UE has control over propagation conditions, a tighter syncronisation requirement at the UE antenna connector implies restricted deployment usability for DAPS handover
Based on the observations and discussion in RAN4#94e, it seems that there are at least 2 possible views of syncronisation for DAPS handover, depending on perspective
View 1 : Syncronisation between cells at the UE significantly better than the CP duration is necessary to allow single FFT architectures for reception and transmission
View 2 :  Syncronisation between cells at the UE should allow for DAPS handover to be used in different deployment scenarios considering a maximum cell size such as 10km
Three approaches have been identified for the specification of synchronous DAPS handover. In addition, we assume that there may be an asynchronous DAPS capability and we do not discuss this further here, other than to say that naturally if a UE supports asynchronous DAPS handover the question for the boundary between sycnronous and asynchronous becomes less critical other than to say that there may be different RAN4 requirements for both types of handover. However, we restrict the discussion to the case of UEs which do not support asynchronous operation, at least for the handover type (intra, inter etc.) being considered. The 3 identified alternatives are:
Alt-1 : UE shall support DAPS handover with “loose sync” e.g. ≥33uS time difference
Alt-2 : Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band HO.
Alt-3 : Accept the limited use cases for “tight-sync” DAPS handover and that there are many scenarios where such sync cannot be guaranteed. In those cases the NW would fall back to legacy handover
Further discussion of these alternatives is provided in the corresponding NR paper and we propose
Proposal 1 : RAN4 should discuss alternatives for syncronisation accuracy in DAPS handover, and explicitly capture the condition in which synchronous DAPS handover is expected to succeed as a side condition of requirements in 38.133
Imbalance assumption
Similarly to the discussion on syncronisation, the imbalance at UE antenna connector depends on two factors
1. The imbalance of transmission power at the gNB antenna connectors relative to each other
2.  The propagation condition between the gNB and the UE, which is not controlled by the basestation
Hence, the issue is also related to deployment considerations. 
Here we also think that a common analysis is relevant between NR and LTE. In our NR contribution we argue that as either source or target connection may fail during the DAPS handover it is not really relevant to specify an imbalance in db. For LTE we also think the similar proposal is relevant
Proposal 2 : The power imbalance during DAPS handover is not specified in 36.133
Conclusions
In this contribution, we discuss syncronisation and power imbalance for DAPS handover.
3 approaches have been identified for the specification of synchronous DAPS handover. In addition, we assume that there may be an asynchronous DAPS capability and we do not discuss this further here, other than to say that naturally if a UE supports asynchronous DAPS handover the question for the boundary between sycnronous and asynchronous becomes less critical other than to say that there may be different RAN4 requirements for both types of handover. However, we restrict the discussion to the case of UEs which do not support asynchronous operation, at least for the handover type (intra, inter etc.) being considered. The 3 identified alternatives are:
Alt-1 : UE shall support DAPS handover with “loose sync” e.g. ≥33uS time difference
Alt-2 : Investigate feasibility to specify “tight sync” or “loose” sync DAPS handover capabilities for intra-f/intra-band HO.
Alt-3 : Accept the limited use cases for “tight-sync” DAPS handover and that there are many scenarios where such sync cannot be guaranteed. In those cases the NW would fall back to legacy handover
Based on the discussion we propose:
Proposal 1 : RAN4 should discuss alternatives for syncronisation accuracy in DAPS handover, and explicitly capture the condition in which synchronous DAPS handover is expected to succeed as a side condition of requirements in 38.133
Proposal 2 : The power imbalance during DAPS handover is not specified in 36.133
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