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Introduction
In RAN4#93 meeting, a Way Forward for NR mobility enhancements was agreed with the following remaining issues on DAPS HO [1]:
Agreement on DAPS handover interruption in D1

Interruption for intra-frequency HO with BWsource ≥ BWtarget: 
· Option 1:
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Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell are on FR1.

· Option 2:
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Note 1:	The same SCS of source cell and target cell is assumed.
Note 2:	Both source cell and target cell are on FR1.


Side condition: power imbalance between the two cells should be within X dB. X is FFS

RAN4 assumes PRACH resource is contained in the configured BWP in target cell.

FFS on the interruption requirement when the relationship between CBW of target and source cell is different the relationship between BWP of target and source cell.


In this paper, we discuss the following open issues: 1) interruptions for intra-frequency HO, 2) side conditions on power imbalance, 3) CBW relationship between source and target cells.
Discussion
Intra-frequency HO interruptions in D1
Among the two options for intra-frequency HO interruptions in D1, option 2 scales down the interruption time based on numerology. In our view, however, UE needs to perform basic tasks that cause interruptions and are not dependent on the SCS. Some of these tasks are as following:
· Activating another baseband module for the target cell 
· Adjust UE processing resources and power (e.g., clocks, memory) to reflect the increased processing demand due to target cell addition
· Enabling streaming of RF samples (from the same or different RF module depending on UE implementation) to the newly activated baseband module

Consequently, UE cannot scale down the interruption absolute times depending on SCS. It is thus proposed to adopt option 1 for interruption time in D1 for intra-frequency DAPS HO. 
Observation 1. In intra-frequency DAPS HO upon adding target cell, UE needs to perform basic tasks that cause interruptions and are not dependent on the SCS. Some of these tasks are as following:
· Activating another baseband module for the target cell 
· Adjust UE processing resources and power (e.g., clocks, memory) to reflect the increased processing demand due to target cell addition
· Enabling streaming of RF samples (from the same or different RF module depending on UE implementation) to the newly activated baseband module

Proposal 1. RAN4 to adopt option 1 for interruption time in D1 for intra-frequency DAPS HO. 
 Power imbalance in intra-frequency HO
Power imbalance in intra-frequency HO, when one possible UE implementation is to use the same front-end FFT and AGC loop, was identified as a limitation in both LTE and NR [2][3]. From the reception of RRC command for DAPS HO to when UE adds the target cell, the AGC may not have had the chance to settle. In the worst case scenario, it can be assumed that AGC settings from before reception of RRC command is applied without any update when target cell is added. On the other hand, in the intra-frequency HO region, UE is already experiencing the signal from both source and target cells except that prior to HO, the target cell signal is treated as unwanted signal and after HO command, it becomes wanted signal. Nevertheless, at least the total energy that UE experiences should be reflected in AGC settings when UE is in HO region. Given that signal from source and target cells are most like of approximately the same strength in HO region and only scenarios when BWP of target cell is not larger than BWP of source cell is considered in R16 DAPS HO, the likelihood of AGC saturation is smaller than the likelihood of AGC underestimation. It is noted, however, that even in non-HO scenarios, UE is expected to handle power imbalances among reference signals/channels. One of reference signals with the most dynamic range is NZP-CSI-RS which can be as much as -8 dB weaker or 15 dB stronger compared to PDSCH. As noted earlier, the more pertinent range here is the negative range due to BWP relationship between source and target cells. Consequently, it is proposed to define requirements for intra-frequency DAPS HO assuming at most 8 dB power imbalance between source and target cells.
Proposal 2. RAN4 to define requirements for intra-frequency DAPS HO assuming at most 8 dB power imbalance between source and target cells.
 CBW vs. BWP relationship
The question that was raised in RAN4#93 was different relationship of CBW and BWP between source and target cells. More precisely, as NR DAPS HO only considers the scenario when BWP of target cell is not larger than BWP of source cell, different relationship in terms of CBW means CBW of target cell is larger than CBW of source cell. 
It is noted that from RAN1 perspective, this case does not seem to be considered. In [2] in response to RAN2 LS for LTE mobility enhancement, only same BW between source and target cells are considered.  
Intra-frequency synchronous
Reception: Feasible for some UEs at least if source/target bandwidth are the same and under some conditions (e.g. condition of received signal power difference between source/target cells).
Transmission: Feasible for UEs with single RF chain, and source/target eNB in same PC group and under some conditions (e.g. condition of MTTD). UEs that have multiple RF chains that can be enabled for this band may be able to relax this condition.


Moreover, for NR mobility enhancement in [3], same conclusions were made applicable in addition to considerations for BWP configurations which was later agreed to be limited to the scenarios where BWP of source cell contains BWP of target cell. In LTE, the scenario when BW of source cell is smaller than BW of target cell is still being discussed. 
It is also noted that the scenario when CBW of source and target cells are different are limited to geographical boundaries between different networks or same network with difference spectrum availability and are rare in occurrence. As such, it is proposed that RAN4 does not define requirements for the case when CBW relationship between source and target cells are different from BWP relationship between source and target cells. 
Proposal 3. RAN4 to not define requirements for the case when CBW relationship between source and target cells are different from BWP relationship between source and target cells.
[bookmark: _GoBack]Conclusions
Observation 1. In intra-frequency DAPS HO upon adding target cell, UE needs to perform basic tasks that cause interruptions and are not dependent on the SCS. Some of these tasks are as following:
· Activating another baseband module for the target cell 
· Adjust UE processing resources and power (e.g., clocks, memory) to reflect the increased processing demand due to target cell addition
· Enabling streaming of RF samples (from the same or different RF module depending on UE implementation) to the newly activated baseband module

Proposal 1. RAN4 to adopt option 1 for interruption time in D1 for intra-frequency DAPS HO. 
Proposal 2. RAN4 to define requirements for intra-frequency DAPS HO assuming at most 8 dB power imbalance between source and target cells.
Proposal 3. RAN4 to not define requirements for the case when CBW relationship between source and target cells are different from BWP relationship between source and target cells.
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