Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk491845607][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #93	R4-1913437
Reno, USA, 18th – 22nd November 2019

Source: 	Intel Corporation
Title: 					RRM requirements for handover with simultaneous Rx/Tx
Agenda Item: 			9.3.2.1
Document for:	Discussion
1	Introduction
In the last RAN4 #92bis meeting, RRM requirement for handover with simultaneous Rx/Tx with both source and target cells are widely discussed, with some agreements reached in [1]. For information here we duplicate the related agreements:
	· Definition of HO delay will be split into two parts:
Delay (1): from HO command to PRACH preamble transmission
D1 = TRRC_procedure + Tsearch + TIU + TUE_process + T∆
Definitions of each term is same as that in the existing handover RRM requirements. Corresponding interruption in delay (1):
· For intra-frequency: 
Case 1 (BWsource ≠ BWtarget): FFS and reuse existing [DCI based BWP switching delay] requirement as starting point. Companies are encouraged to provide analysis on interruption time associated with different UE Rx/Tx architecture.
Case 2 (BWsource = BWtarget): FFS 
 
· For inter-frequency: reuse existing NR PSCell/SCell addition interruption requirement, i.e. follow Table 8.2.4.2.1-1 for inter-band synchronous and Table 8.2.4.2.1-2 for intra-band synchronous (1 additional slot is allowed for asynchronous case in inter-band asynchronous ).
Delay (2) on source release: Start point is FFS. Pending RAN2, existing PSCell release requirement can be reused if this is triggered by RRC
UE is not required to perform mobility purpose measurement after receiving HO command and before the source release is complete


In this contribution, further discussion is provided to address the open issues.
2	Discussion
The first open issue is on the interruption during D1, i.e. from handover command to PRACH transmission. Agreement has been made for inter-frequency case: reuse existing NR PSCell/SCell addition interruption requirement, i.e. follow Table 8.2.4.2.1-1 for inter-band synchronous and Table 8.2.4.2.1-2 for intra-band synchronous (1 additional slot is allowed for asynchronous case in inter-band asynchronous ). However, for intra-frequency scenario, so far there is no consensus on detailed interruption length. There are two different cases with regarding to the bandwidth configured in source and target cells:
	· For intra-frequency: 
Case 1 (BWsource ≠ BWtarget): FFS and reuse existing [DCI based BWP switching delay] requirement as starting point. Companies are encouraged to provide analysis on interruption time associated with different UE Rx/Tx architecture.
Case 2 (BWsource = BWtarget): FFS 


For case 1, we can further split into two different scenarios:
1) BWsource < BWtarget
In this scenario, a single Rx/Tx UE needs to retune its RF after receiving RRC for handover to cover target cell. This procedure is similar with BWP switching. The agreement in last meeting is to [reuse DCI based BWP switching delay]. However, we believe this is more like RRC based BWP switching considering:
a) this is triggered by RRC rather than DCI; 
b) in DCI based BWP switching, all the parameters for the new BWP has already been preconfigured. However, in DAPS handover all the parameters for the new BWP in target cell is carried by handover command itself. UE can only realize it after the RRC is successfully decoded.
Therefore, here we propose:
[bookmark: _Ref23937572]Proposal 1: in intra-frequency DAPS handover when BWsource < BWtarget, interruption time (after receiving handover command) should follow RRC based BWP switching delay requirement TBWPswitchDelayRRC in clause 8.6.3.
2) BWsource > BWtarget
In this scenario, UE doesn’t need to perform any RF retuning since the active BWP can naturally cover target BWP in target cell. However, in some UE implementation some interruption is still needed since this UE needs to activate additional baseband module. In RAN4 usually we define our requirement considering the worst case. Thus we support to allow some interruption for this scenario. Regarding interruption, in our view 1 slot in FR1 is enough.
Table 1. Interruption on source cell
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption time on source cell after receiving HO command (number of slot)

	0
	1
	1

	1
	0.5
	1


[bookmark: _Ref23937576]Proposal 2: in intra-frequency DAPS handover when BWsource > BWtarget, interruption (after receiving handover command) as defined in table 1 is allowed.
Similarly, for case 2 UE doesn’t need to perform any RF retuning either. But some interruption shall also be allowed. We have similar proposal here:
[bookmark: _Ref23937579]Proposal 3: in intra-frequency DAPS handover when BWsource = BWtarget, interruption (after receiving handover command) as defined in table 1 is allowed.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Another issue is whether RAN4 needs to consider different UE Rx/Tx architecture when defining corresponding RRM requirement. Usually in RAN4 we focus on the worst UE implementation when defining RRM requirement. Sometimes additional requirement can also be defined based on different UE capability. For instance, in DCI based BWP switching delay, we have type 1 and type 2 requirement. Type 2 requirement is 3 times longer than type 1 so we consider it is beneficial to introduce type 1 requirement due to this significant gain. Back to DAPS handover, it is necessary to define RRM requirement at least for the UE with simplest implementation to make this feature work for those UE. However, whether it is necessary to introduce additional requirement for UE with different Rx/Tx architecture may need further analysis on the gain and required UE complexity.
[bookmark: _Ref23937583]Observation 1: RRM requirement for single Rx/Tx UE is needed to guarantee corresponding performance.
[bookmark: _Ref23937586]Observation 2: whether a different set of requirement is needed for UE with different Rx/Tx architecture needs further analysis on the gain and required UE complexity. 

One last issue is from RAN2 LS in [2] on the uplink TDM scheme. For information, here we copy the related content regarding NR DAPS handover:
	For DAPS handover in NR with flexible HARQ timeline, if UE cannot support simultaneous transmission, RAN2 agreed it is up to network implementation how to coordinate UL scheduling and we will not specify rules how NR UE handles which link to transmit if UL should be sent to both source and target node.


For the case UE cannot support simultaneous transmission, RAN2 decided to leave it to implementation from both network and UE side how to handle uplink transmission in case of collision. With this conclusion, it becomes quite challenging for RAN4 to develop exact interruption length for this case. One way to move forward is to define interruption time for UE which can support simultaneous transmission as baseline. Then capture in high level that UE cannot support simultaneous transmission would cause more interruption.
[bookmark: _Ref23955502]Proposal 4: RAN4 should define interruption requirement for UE which can support simultaneous transmission as baseline.
[bookmark: _Ref23955505]Proposal 5: RAN4 should capture in high level in our spec that UE cannot support simultaneous transmission is allowed to cause more interruption.
3	Conclusion
In this contribution we provide further discussion on handover with simultaneous Rx/Tx RRM requirement. After discussion the following conclusions are made:
Proposal 1: in intra-frequency DAPS handover when BWsource < BWtarget, interruption time (after receiving handover command) should follow RRC based BWP switching delay requirement TBWPswitchDelayRRC in clause 8.6.3.
Proposal 2: in intra-frequency DAPS handover when BWsource > BWtarget, interruption (after receiving handover command) as defined in table 1 is allowed.
Table 1. Interruption on source cell
	[image: ]
	NR Slot length (ms) of victim cell
	Interruption time on source cell after receiving HO command (number of slot)

	0
	1
	1

	1
	0.5
	1



Proposal 3: in intra-frequency DAPS handover when BWsource = BWtarget, interruption (after receiving handover command) as defined in table 1 is allowed.
Observation 1: RRM requirement for single Rx/Tx UE is needed to guarantee corresponding performance.
Observation 2: whether a different set of requirement is needed for UE with different Rx/Tx architecture needs further analysis on the gain and required UE complexity.
Proposal 4: RAN4 should define interruption requirement for UE which can support simultaneous transmission as baseline.
Proposal 5: RAN4 should capture in high level in our spec that UE cannot support simultaneous transmission is allowed to cause more interruption.
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