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1. Introduction
In the RAN4#104b-e meeting, multi-carrier enhancements with multiple TAG was discussed in [1]. In this contribution, we would like to focus on the RAN4 impact from Tx switching with multiple TAGs.
2. Discussion
The existence of TA difference is the main factor to differentiate multiple TAGs from single TAG. Whether to consider TA difference or MTTD in outage time, companies had various views in the last RAN WG4 meeting.
Actually, we have an example in Rel-17 spec, which is similar to Tx switching with multiple TAGs. Due to timing advance difference of V2X and Uu, Rel-17 intra-band V2X and Uu concurrent operation has the similar issue. It was captured in 38.101-1:
	6.3E.3.4	Transmit ON/OFF time mask for V2X con-current operation
For the inter-band con-current NR V2X operation, the requirements specified in clause 6.3.3 shall apply for the uplink in licensed band and the requirements specified in clause 6.3E.3.2 and 6.3E.3.3 shall apply for the sidelink in licensed band or Band n47.
…
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Figure 6.3E.3.4-2: Time mask for switching between Uu and SL for different carrier case
In the real field, there is a timing advance difference, i.e.  between NR Uu slot and NR SL slot due to different timing advance of NR Uu and NR SL. The switching time masks do not include timing advance difference but the timing advance difference should be considered with the switching time for same carrier case and different carrier case.


 
We consider the time mask of multi-TAG Tx switching with reference to intra-band V2X con-current operation. In the case of switching between NR Uu slot and NR SL slot, TA difference is not captured in the switching time mask. The same principle can be followed by UL Tx switching with dual-TAG.
Proposal 1：The principle of intra-band V2X con-current operation time mask with TA difference between NR Uu and NR SL slot can be followed by UL Tx switching with multiple TAGs.
For the operation of UL Tx switching with multiple TAGs, the scheduling restriction is necessary to the uplink transmissions if TA difference is taken into consideration. In TS38.133, scheduling restrictions are specified with explicit descriptions. For example,
	5.5.4	Scheduling restriction
5.5.4.3	 Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration (The signaling deriveSSB_IndexFromCell is always enabled for FR2). 
The following scheduling restriction applies to SS-RSRQ measurement on an FR2 intra-frequency cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/ on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration (The signaling deriveSSB_IndexFromCellc is always enabled for FR2).
The following scheduling restriction applies to measurement on an FR2 serving cell
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/ on SSB symbols of the serving cell.


From the perspective of the specification, the wordings of ‘the UE is not expected to transmit/receive …’ reflect the network scheduling restriction instead of the UE behaviour. Thus, for Tx switching with multi-TAG for the two uplink carriers, the UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers. Or, the UE is not expected to transmit for the duration of the switching period on any of the two carriers for any timing difference between carriers. 
Observation 1: From the perspective of the RAN4 specification, the wordings of ‘the UE is not expected to transmit/receive …’ reflect the network scheduling restriction, instead of the UE behaviour.
Proposal 2：The impact of Tx switching with multiple TAG can be considered as scheduling restriction in RAN4 specification. There is no impact on RAN1 specification is foreseen from RF perspective.
[bookmark: _GoBack]Proposal 3：For the case of Tx switching with multi-TAG for the two uplink carriers, the UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers.
For the UL outage time, some companies proposed that the value of outage time is different from that of switching period with multiple TAGs. We are not quite sure what exactly UL outage time is. Does it refer to the outage period on the bands of switched-to and switched-from, or the outage period on each band that is configured for Rel-18 Tx switching? Or, the outage time refers to the interruption of UL transmissions? Besides, considering the parameters other than switching time are all RRM parameters like MTTD, Timing and measurement errors, the “UL outage time” discussion should be moved to RRM session.
Proposal 4: The “UL outage time” discussion should be moved to RRM session
3. Conclusions
This contribution presents discussions on potential RAN4 impact to support the UL Tx switching among 3 bands/4 bands with multiple TAGs.
Observation 1: From the perspective of the RAN4 specification, the wordings of ‘the UE is not expected to transmit/receive …’ reflect the network scheduling restriction, instead of the UE behavior.
Proposal 1：The principle of intra-band V2X con-current operation time mask with TA difference between NR Uu and NR SL slot can be followed by UL Tx switching with multiple TAGs.
Proposal 2：The impact of Tx switching with multiple TAG can be considered as scheduling restriction in RAN4 specification. There is no impact on RAN1 specification is foreseen from RF perspective.
Proposal 3：For the case of Tx switching with multi-TAG for the two uplink carriers, the UE is not expected to transmit PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers.
Proposal 4: The “UL outage time” discussion should be moved to RRM session
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