

	
[bookmark: _GoBack]3GPP TSG RAN WG4 Meeting #95-e	R4-2007990
Electronic Meeting, May 25-June 05, 2020
Agenda Item:	6.15.1.4
Source: 	Ericsson
Title:	Analysis of open issues for partial overlap BWP triggering on multiple CCs
Document for:	Discussion
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN4#94-ebis meeting the WF on BWP switching on multiple CCs was approved [1]. According to the WF the principle for defining delay requirements for DCI based partial overlap BWP switching on multiple CCs was agreed. However, for timer-based and RRC-based partial overlap BWP switching on multiple CCs there are open issues which need to be addressed as captured in the WF [1]. These open issues are addressed in this paper.
2. Analysis of open issues for timer-based BWP switch
In RAN4#94-ebis meeting, the following related to the timer-based partially overlapped BWP triggering on multiple CCs was agreed [1]:
Delay requirements for Timer based BWP switch 
Agreement in 1st round: timer-based BWP switch should be delayed by ongoing timer-based BWP switch.
Further agreement:
· UE should be allowed to conduct the BWP switch for different request sequentially in a first-come-first-serve manner for non-simultaneous Timer-based BWP switch in the same FR, i.e. additional TDelay is allowed, where TDelay is the time delayed by ongoing BWP switching on other CCs.
· It is FFS how to address the impact from partial overlap BWP switching in the other FR.

The main open issue is the impact of partial overlap BWP switching in the other FR. As agreed previously that requirements for timer-based partially overlapped BWP triggering on multiple CCs shall be defined for UE supporting per FR gap as well as for UE supporting per UE gap. 
To address the open issue, we need to consider whether UE supports per FR gap or per UE gap.
UE capable of per FR gap:
For UE supporting per FR gap, the BWP switch in one CG shall not cause any interruption to the BWP switch in the other CG if the two partially overlap with respect to each other. Therefore, we don’t see the need for the UE to perform BWP switching in one CG sequentially wrt the BWP switching in the other CG. However, some extra time might be needed to account for UE’s processing capability. Within the CG the UE does partial overlap BWP switching sequentially. Therefore, across the CG there can be partial overlap BWP switching only on 2 CCs over an overlapping time. In this case an extra processing margin (Tother,CG) can be added to the total BWP switching delay for a CC, where Tother,CG.
                                                                                  (1)

· N = 2 is the number of CCs across CGs on which partial overlap BWP switching occurs during at least partially overlapping time.  
· K is number of CCs that can be processed simultaneously
· D is delay.
The values of K and D agreed for simultaneous BWP switching on multiple CCs shall be reused. 
UE capable of per UE gap:
For UE supporting per UE gap, the triggering of the BWP switch in one CG may cause interruption to the ongoing BWP in the other CG. Therefore, in this case the partial overlap BWP switching on all CCs across both CGs should be performed sequentially on first-come-first served basis i.e. same principle as for partial overlap BWP switching on all CCs within the same FR. 
3. Analysis of open issues for RRC-based BWP switch
In RAN4#94-ebis meeting, the following related to the RRC-based partially overlapped BWP triggering on multiple CCs was agreed [1]:
Delay requirements for RRC based BWP switch 
It is FFS whether extra waiting time should be defined. If the extra waiting time is needed, it should be upper bounded by 
	option 1: the multiple BWP switch delay of the 1st CG.
	option 2: the RRC processing time in the 1st CG.
According to the agreements the requirements for RRC-based partially overlapped BWP triggering on multiple CCs shall be defined for for FR1+FR2 NR-DC for UE supporting per FR gap [1]: 
Conditions when requirements for partial overlap BWP switch are defined
Agreement in 1st round: For DCI and RRC based BWP switch with partial overlap, partial overlap is defined for FR1+FR2 in NR-DC when UE is capable of per FR gap.
In this case the main issue is that the UE may not be able to simultaneously process the two RRC messages from the two CGs in parallel (partially or fully overlapping in time). In our view once the UE has process the RRC message for trigger BWP switching on the 1st CG within RRC reconfiguration delay then the UE should be able to process the RRC message for trigger BWP switching on the 2st CG also within an additional RRC reconfiguration delay. After the RRC reconfiguration is performed then the UE should be able to start the BWP switching on the 2nd CG depending on its ‘K’ capability i.e. number of CCs that can be processed simultaneously. Therefore, we support option 2. 
4. Summary
[bookmark: _Hlk23953093]In this paper we have analyzed the open issues related to timer-based and RRC-based BWP switching requirements when the BWP switching is triggered on multiple CCs over partially overlapping time. Following are the main observations and proposals:
For timer-based triggering:
· Proposal # 1: The impact on ongoing BWP switching in one FR from partial overlap BWP switching in the other FR depends on whether UE is capable of per FR gap or per UE gap.
· Proposal # 2: UE capable of per FR gap, shall be able to perform BWP switching on any two CCs across the two CGs over partially or fully overlapping time period by including an extra margin (Tother,CG) in the total delay BWP switching delay for .
· Proposal # 3: In proposal 2, Tother,CG is defined as follows:
·                                                                                   (1)
· Where:
· N = 2 is the number of CCs across CGs on which partial overlap BWP switching occurs during at least partially overlapping time.  
· K is number of CCs that can be processed simultaneously
· D is delay.
· The values of K and D agreed for simultaneous BWP switching on multiple CCs shall be reused. 
· Proposal # 4: UE capable of per FR gap, shall perform partial overlap BWP switching on all CCs across both CGs sequentially on first-come-first served basis.
For RRC-based triggering:
· Observation # 1:  After the RRC reconfiguration on a 2nd CG, the UE should be able to start the BWP switching on the 2nd CG depending on its ‘K’ capability i.e. number of CCs that can be processed simultaneously
· Proposal # 5: An extra waiting time is needed for partially overlap RRC based BWP switching due to receiving RRC message on 2nd CG while there is ongoing BWP switching on the 1st CG.
· Proposal # 6: The extra waiting time for partially overlap RRC based BWP switching shall not be more than the RRC processing time.
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