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1. Introduction
A revised WID for R18 CA enhancement was approved in [1]. The updated objectives are duplicated here for information:
	1. Specify a solution for multi-cell PUSCH/PDSCH scheduling (one PDSCH/PUSCH per cell) with a single DCI [RAN1]
· Identify the maximum number of cells that can be scheduled simultaneously
· Consider both intra-band and inter-band CA operation
· Consider both FR1 and FR2
· The single DCI shall be optimized for 3 or more cells for the multi-cell PUSCH/PDSCH scheduling
2. Study and if necessary specify following enhancements for multi-carrier UL operation [RAN1, RAN2, RAN4]
· UL Tx switching schemes across up to 3 or 4 bands with restriction of up to 2 Tx simultaneous transmission for FR1 UEs, including mechanisms to enable more configured UL bands than its simultaneous transmission capability and to support dynamic Tx carrier switching across the configured bands for both single TAG and multiple TAGs configurations (RAN1, RAN4)
· UE capability and RRC configuration related signalling (RAN2)
· Note: strive for RAN1/2 design agnostic with the number of bands, i.e., common design between 3 and 4 bands
· Note: no additional TAG is introduced for UL transmission on a carrier without corresponding DL carrier
· Note: this objective does not target to extend the SUL framework to support more than 1 SUL for 1 NUL
· Note: The number of TAGs is limited to up to 2.
· Note: Extension of TX switching for 2 bands to multiple TAG configurations is included in the scope. The work is limited to RAN4.
· Switching time and other RF aspects, and RRM requirements for above UL Tx switching schemes across up to 3 or 4 bands (RAN4)
· Note: Prioritize UL Tx switching across up to 3 bands is to be addressed first and then that for up to 4 bands can also be addressed



In this contribution, we provide initial discussion on RRM aspect. 
2. Discussion
According to the objective, RAN4 needs to define switching time and other RF aspects, and RRM requirements for UL Tx switching across up to 3 or 4 bands. Switching time and other RF related requirements are being discussed in RF session. Regarding RRM, RAN4 needs to discuss the interruption related issues. Note that UL Tx switching has been supported since R16 and RRM requirements mainly focus on interruption. Actually, there was some initial discussion on the interruption in RAN4#104e. Eventually companies all agreed to discuss it in RRM session according to the following way forward [2]:
	Issue 3-1-2: UL outage time
WF
Factors for UL outage time discussed in RF session, to be further checked in RRM session
· UL switching time (UE capability)
· The difference between the TA on the two TAGs, up to MTTD
· Timing and measurement error
 
…
Issue 3-1-4: DL interruption time for Tx switching with multiple TAGs
WF
· to be discussed in the RRM session



[bookmark: _Ref115344595]Proposal 1: RAN4 needs to study interruption related requirement to support UL Tx switching across multiple bands.

To study interruption due to UL Tx switching, we can start from the outcome of related topic in earlier releases. According to [3] interruption during legacy UL Tx switching comprises the following aspects:
	
	NR Slot length (ms)
	Uplink Tx switching period Note1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	7

	2
	0.25
	4
	10
	14

	Note 1: Uplink Tx switching period depends on UE capability uplinkTxSwitchingPeriod



· The above table considers the interruption uncertainty due to MRTD and TA adjustment accuracy, where MRTD=3us.
· Interruption length in the above table is expressed by:
ceil((switching period+2*TA adjustment uncertainty+6us-CP length)/symbol duration)+1
· No DL interruption is allowed in the downlink carrier(s) which is not indicated by uplinkTxSwitching-DL-Interruption.

The methodology can be reused in this work item, i.e.:
Tinterrupt = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
Switching period is being discussed in RF and the outcome can be reused in RRM session. TA adjustment uncertainty shall be same as legacy since it is not expected to be updated in this WI. Regarding MRTD, 3us is assumed in legacy UL Tx switching since only co-located deployment was considered. However, in this work item, UL Tx switching with multiple TAGs is in the scope. Therefore, assumption of MRTD=3us it no longer valid. RAN4 needs to discuss the supported MRTD in this work item. 
[bookmark: _Ref115344598]Proposal 2: interruption on other serving cells when UL Tx switching occurs across multiple bands shall be defined as:
Tinterrupt = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
[bookmark: _Ref115344600]Proposal 3: switching period is being discussed in RF session and the outcome can be reused in interruption design. 
[bookmark: _Ref115344602]Proposal 4: TA adjustment uncertainty remains same as legacy.
[bookmark: _Ref115344605]Proposal 5: RAN4 shall discuss the supported MRTD in this work item.

3. Conclusion
In this contribution, we provide initial discussion on RRM aspect of R18 CA enhancement. After discussion the following conclusions are provided:
Proposal 1: RAN4 needs to study interruption related requirement to support UL Tx switching across multiple bands.
Proposal 2: interruption on other serving cells when UL Tx switching occurs across multiple bands shall be defined as:
Proposal 3: switching period is being discussed in RF session and the outcome can be reused in interruption design.
Proposal 4: TA adjustment uncertainty remains same as legacy.
Proposal 5: RAN4 shall discuss the supported MRTD in this work item.
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