[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #95-e                       	 R4-2006474
Electronic Meeting, 25 May – 5 Jun., 2020

Agenda Item:	6.15.1.1
Source:	MediaTek Inc.
Title:	Interruption at SRS Carrier Switching
Document for:		Discussion
1 Introduction
In last meeting, a WF of SRS carrier switching has been agreed [1]. The remaining issues are captured as follow. 
	· Applicability of SRS carrier switching time for defining interruption requirements
· 200us for intra-band CA in both FR1 and FR2
· 200us , 500us and 900us for inter-band CA in FR1, and inter-band CA between FR1 and FR2
· Wait for RF room on conclusion of applicable SRS carrier switching time for inter-band CA in FR2
· For per-FR gap capable UE, interruptions are not allowed due to SRS carrier switching in different frequency range
· Define interruption requirements as sync case for CA
· Option 1: Interruption length is the same as for async case
· Option 2: Interruption length is 1 slot less than for async case
· In EN-DC and NE-DC, the interruption to NR DL reception and UL transmission due to LTE SRS carrier switching are specified in interruption requirements.
· In EN-DC and NE-DC, the interruption to LTE DL reception and UL transmission due to NR SRS carrier switching are specified in interruption requirements.
· Follow SRS carrier switching procedures specified by RAN1/RAN2 if applicable. Reference to RAN1/RAN2 spec in RRM requirements is preferable if it is necessary.
· If SRS carrier switching is dropped, no interruption is allowed. 
· Impact on NR measurement requirements based on SSB/PBCH/CSI-RS due to LTE SRS carrier switching
· Option 1a
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.
· Option 2
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.
· Impact to E-UTRA measurement requirements due to NR SRS carrier switching
· Option 1a
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
· Option 2
· Collision between SRS switching on one technology and measurement occasion on another is an error condition from UE perspective and UE behavior is not defined for such scenarios.
· Depending on scenario UE may choose to interrupt other tech or drop SRS switching.


In this paper, we will continue to discuss the impact on SRS carrier switching based on this WF.
2 Interruption at SRS Carrier Switching in NR
[bookmark: _Ref521070740]In last meeting, it was agreed to define interruption requirements based on the RF transition time for 200us, 500us and 900us. 
Interruption requirements as sync case for CA
In NR, UL TA can be larger than 1 slot. This will result in the same interruption length for sync and async scenarios. Originally, compared to synchronous DC/CA scenarios, we should add 1 more interrupted slots in asynchronous DC scenarios. Nevertheless, considering UL TA would definitely introduce 1 more interrupted slot into requirement, the SRS switching doesn’t need to differentiate synchronous or asynchronous scenarios because of this uncertainty UL TA.
[bookmark: _Ref31706883]Proposal 1: Define Interruption requirements of sync case for CA the same as async case.
3 Cross-RAT Impact by SRS Carrier Switching
Collision Rules
[bookmark: _Ref31706863]In EN-DC/NE-DC, from network’s view, owing to no effective coordinate mechanism between two CGs, it’s not guaranteed to avoid the SRS carrier switching configuration from one CG to collide with measurement in the other CG. At the same time, from UE’s perspective, it also takes extra effort to effectively coordinate between an existing legacy LTE modem and a new NR modem. Thus, it’s also difficult to avoid the interruption caused by SRS carrier switching on other RAT’s measurement/reception/transmission from UE side. A reasonable solution is to introduce the interruption requirement when SRS carrier switching configured in each CG. When SRS carrier switch from carrier 1 to carrier 2 in one CG, the UE is allowed to cause interruption to the measurement, reception and transmission in the other CG.
Observation 1: In EN-DC/NE-DC, owing to no effective coordinate mechanism from network and UE side, it’s not guaranteed to avoid the SRS carrier switching configuration from one CG to collide with measurement in the other CG.
[bookmark: _Ref31707016][bookmark: _Ref36829398]Proposal 2: When NR SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the LTE as follow.
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
[bookmark: _Ref39847235]Proposal 3: When LTE SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the NR measurement, reception and transmission.
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.    
4 Summary
In this paper, we propose the SRS Carrier Switching Interruption requirement for NR.
Observation 1: In EN-DC/NE-DC, owing to no effective coordinate mechanism from network and UE side, it’s not guaranteed to avoid the SRS carrier switching configuration from one CG to collide with measurement in the other CG.
Proposal 1: Define Interruption requirements of sync case for CA the same as async. case.
Proposal 2: When NR SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the LTE as follow.
· E-UTRA measurements are NOT allowed to be interrupted due to NR SRS carrier switching in FR2 for UE capable of per-FR gap
· E-UTRA measurements are allowed to be interrupted for UE not capable of per-FR gap.
· E-UTRA measurements are allowed to be interrupted due to NR SRS carrier switching in FR1.
Proposal 3: When LTE SRS carrier switch from carrier 1 to carrier 2, the UE is allowed to cause interruption to the NR measurement, reception and transmission.
· NR measurements in FR2 are NOT allowed to be interrupted for UE capable of per-FR gap
· NR measurements in FR1 are allowed to be interrupted.
· NR measurements are allowed to be interrupted for UE not capable of per-FR gap.    
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