Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk491845607][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #94-e	R4-2000375
Electronic Meeting, 24 Feb. – 6 Mar. 2020

Source: 	Intel Corporation
Title: 					Discussion on remaining issues on DAPS handover
Agenda Item: 			8.3.2.1
Document for:	Discussion
1	Introduction
In the last Reno meeting, RAN4 had extensively discussion on interruption, delay and UE capabilities for DAPS handover, with agreement captured in the ad-hoc minutes [1] and the approved WF [2]. However, there are still some open issues left. In this contribution, we further discuss the issues and provide corresponding proposals. 
2	Discussion
For information, here we duplicate the interruption related progress in the last RAN4 #93:
Interruption during Delay (1):
	· Interruption for intra-frequency HO with BWsource ≥ BWtarget: 
· Option 1:
	[image: ]
	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[2]

	2
	0.25 Note 2
	[4]

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


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

· Option 2:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

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


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

[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.


· Interruption for intra-frequency HO with BWsource < BWtarget: 
RAN4 will not define requirement since it has been precluded in RAN1.

LTE mobility enhancement can follow the agreement of NR mobility enhancement.



Interruption during Delay (2)
	Interruption on the target cell during delay (2):
· For BWsource = BWtarget 
· Interruption length is same as that in delay (1).
· Side condition: power imbalance between the two cells should be within X dB. X is FFS
· For BWsource > BWtarget 
· 2ms



The first issue is about the interruption in delay (1) for intra-frequency case with BWsource ≥ BWtarget. In this scenario, UE doesn’t need to adjust its RF chain. Thus there should not be interruption caused by RF retuning. However, in some UE implementation, additional baseband module is required to process the data from the target cell. When turning on the additional base band module, there could some glitch. As we all know, usually in RAN4 we define RRM requirement based on the worst case. Specifically, we need to consider various UE implementations. In our view, 0.5 ms interruption is enough, which is in line with option 2 in above agreement. Thus we propose:
[bookmark: _Ref32322886]Proposal 1: interruption for DAPS handover in Delay (1) is defined as:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

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



Another issue needs to be address is on the side condition: 
· Side condition: power imbalance between the two cells should be within X dB. X is FFS
The side condition applies for intra-frequency DAPS handover. The background is that a typical UE may use one RF chain to receive signals form both source and target cells. If the power imbalance between the two downlink signals is quite large, then UE may have problem with downlink reception since it is very challenging to properly determine the AGC level in the way that UE can achieve robust downlink performance for both source and target cell. Considering the 3dB A3 offset in typical handover scenario, UE will trigger measurement report at -3dB SNR. Then network can trigger handover by sending handover command to the UE. In fact, UE may have to decode RRC signalling for handover command under a bit lower SNR, since there is some latency in measurement report (due to measurement period) and network scheduling for the handover command, and UE is moving toward target cell which will decrease SNR of the serving cell. However, we don’t think there should be significant SNR decrease unless we consider extreme high speed scenario. Also, measurement period is shorter for intra-frequency measurement such the corresponding latency is expected to be quite short. 
On the other hand, we believe smaller A3 offset can benefit the system in terms of system throughput and handover successful rate, e.g. 0dB or even some negative value. Take 0dB for example, when handover occurs, ideally the power imbalance between the two cells is very limited. UE can easily settle AGC in this case and the downlink performance for the both cells at 0dB SNR can be guaranteed. 
[bookmark: _Ref32322899]Observation 1: small A3 offset (e.g. -1dB~1dB) can benefit the intra-frequency DAPS handover. 
Considering the latency in the whole DAPS handover procedure and the fact that typically UE can successfully decode handover command under -3dB SNR, we propose to the limit the power imbalance between the two cells to [3dB]. Actually only very low MCS can be supported in PDSCH under -3dB. Defining large power imbalance doesn’t make too much sense. 
[bookmark: _Ref32322893]Proposal 2: add the following side condition in RRM requirement for intra-frequency DAPS handover: power imbalance between the two cells should be within [3] dB.

3	Conclusion
In this contribution we provide further discussion on DAPS handover. After discussion the following conclusions are provided:
Proposal 1: interruption for DAPS handover in Delay (1) is defined as:
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	NR Slot length (ms)
	Interruption length X (slotsnote 1)

	0
	1
	[1]

	1
	0.5
	[1]

	2
	0.25 Note 2
	[2]

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



Observation 1: small A3 offset (e.g. -1dB~1dB) can benefit the intra-frequency DAPS handover.
Proposal 2: add the following side condition in RRM requirement for intra-frequency DAPS handover: power imbalance between the two cells should be within [3] dB.
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