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Introduction
The Rel18 WI Multi-carrier enhancements for NR was discussed during RRM sessions on RAN4#104-bis-e. The WF was decided during the meeting [1]. In this paper, we are discussing the various issues for which the WF was decided.  
Discussion
UL Tx switching has been discussed in Rel16 and Rel17, where the DL interruptions at switching between two uplink carriers are defined in TS 38.133 in RAN4. In brief, the interruption depends on the switching period and UE capability indication on whether a particular band in a band combination is impacted. 
During RAN4#104-bis-e, the UL outage time which originated from RF session was brought into RRM discussion. There is no consensus on what it means or if any RRM requirement is needed. In this paper, we will focus on those issues which need further clarification.

Issue 2-1: Concept of UL outage time
Candidate options:
· Revised Option 1: The UL outage refers to the actual impacted UL OFDM symbols on serving carriers involved in the switching.
· New Option 2: The UL outage refers to the actual impacted UL OFDM symbols on other victim serving carriers NOT involved in the switching.
· Option 3: The UL outage refers to the possible range of interrupted UL OSs (like a potential interruption window) 

In R16/17 discussion UL Tx switching, we understood the impact/interruption to DL and UL carriers were initially discussed in RAN1 and RAN4 defines the RRM requirements accordingly. Here is the extract from TS 38.214 specs, where RAN1 specifies a number of scenarios where the UE is not expected to transmit for the duration of  on any of the carriers. Hence the restriction on UL Tx is defined in RAN1.
For the UE configured with uplinkTxSwitchingOption set to 'switchedUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band, then the UE is not expected to transmit for the duration of on any of the carriers.
Observation1: In Clause 6.1.6.2 of 38.214 RAN1 specifies a number of scenarios where the UE is not expected to transmit for the duration of  on any of the carriers. 
Similarly, when UL Tx switching is extended across 3/4 bands with 2 TAGs, it should be RAN1 to discuss the potential impact on UL carriers before RAN4 could discuss the interruption requirement. 
Proposal1: We prefer to send an LS to RAN1 asking for the impacts on UL carriers at UL Tx switching across 3/4 bands with 2 TAGs. 
As for the concept of UL outage time, this seems to indicate the time period within which the UL Tx is not allowed. However, as the concept is initiated in RF session, it should be RF to clarify their intention and thereafter RRM can further discuss if any requirement is needed. It is unclear what to be further checked in RRM session without clarification on the UL outage time.
Proposal 2: It is unclear what to be further checked in RRM session without clarification on the UL outage time.
Issue 2-2: Factors for UL outage time
To clarify, this issue is trigged by RF WF R4-2215163 (see below). RRM is just responsible to provide possible response to RF. Whether the UL outage time is captured in spec is still under discussion in RF session
	In RF WF [R4-2215163]
Issue 3-1-2: UL outage time 
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



Candidate options:
· Option 1(China Telecom): UL outage time for Tx switching with 2 TAGs includes:
· UL switching time (UE capability)
· Half of the difference between the actual TAs on the two TAGs (i.e., not directly use the MTTD defined in TS 38.133)
· Timing and measurement error, including:
a) BS synchronization accuracy: 3us defined in clause 7.4.2 of TS 38.133 can be used;
b) UE transmit timing error: the requirement defined in clause 7.1 of TS 38.133 can be seen an upper bound, and the sum of maximum UE transmit timing error is 1.56 us for the carriers with 2 TAGs
c) TA quantization error: as defined in TS 38.213, it can be up to 0.52 us or 0.26us for 15 kHz SCS.
· Option 2 (Huawei, Ericsson): 
· UL interrupted OFDM symbols shall consider the impact of MTTD, however directly using MTTD value to derive impacted UL OFDM symbols are not always correct
· The third factor “Timing and measurement error” is already included in MTTD
Proposed: Impacted UL OFDM symbols= Ceiling (UL switching period/symbol length) +1 OS
· Option 3 (Samsung): Confirm the three factors should be considered in RF session for UL outage time: 
· (1) UL switching time (UE capability), 
· (2) the difference between the TA on the two TAGs, up to MTTD,
· (3) timing and measurement error: typical value is 27ns 
                Note: other options are not precluded.
Proposal 3: The factors on UL outage time should be discussed in RF.

Conclusion
This contribution discusses the RRM requirements for UL outage time for Tx switching with 2 TAGs. The observations and proposals are summarized below:  
Observation1: In Clause 6.1.6.2 of 38.214 RAN1 specifies a number of scenarios where the UE is not expected to transmit for the duration of  on any of the carriers. 
Proposal1: We prefer to send an LS to RAN1 asking for the impacts on UL carriers at UL Tx switching across 3/4 bands with 2 TAGs. 
Proposal 2: It is unclear what to be further checked in RRM session without clarification on the UL outage time.
Proposal 3: The factors on UL outage time should be discussed in RF.
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