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1. [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Introduction
In RAN4#105 meeting, one WF was approved on UL Tx switching with multiple TAG [1]. However, switching time mask for dual TAG with timing difference still needs further discussion. This contribution will provide our view on the switching time mask.
2. Discussion
The candidate options for switching time mask for dual TAG are captured in the WF [1] as below:
	Issue 2-1-1: Need of new time mask requirements for 2-TAG case
Option 1: 
Time mask with an UL time difference covering all possible time delays (R4-2218827), example for 2 bands but also relevant for 3-4 bands for both SUL and CA configurations with dual TAG.
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Option 2: 
Do not modify the time mask for Tx switching for multiple TAGs. The impact of Tx switching with multiple TAGs can be considered as scheduling restriction. Example below (R4-2219410) for two bands:
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General understanding: only full OS are “blanked” (not scheduled or configured for transmission)
WF:
TBD


RAN4 agreed the switching time for UL Tx switching is the same for single TAG and multiple TAG cases but the switching time mask for multiple TAG is FFS. Two options are proposed during the previous discussion and the difference is whether to include TA difference in the time mask. 
We understand the technical point of option 1 but it would not be a good solution. TA difference varies from the distance between UE to BS. It is not a constant value. In our understanding option 1 will potentially cause more challenge and burden for RAN5 to do the test with a lot of uncertainty. For example, whether to test all possible cases with different TA differences or choose several or a proper TA difference, and how to decide a proper TA difference is not clear or needs to be decided. 
The switching time mask should capture time period and location for switching on UE side that are used to verify hardware performance. The timing difference related issue can be left up to network scheduling. The similar issue was discussed in Rel-17 NR intra-band V2X con-current operation. Uu and SL are operated in the same licensed band with different TA. Finally RAN4 agreed the switching time mask should not capture the TA difference. The hardware performance can be verified in the test with such a time mask. The same principle can be followed for UL Tx switching with multiple TAG. 
	TS 38.101-1
6.3E.3.4	Transmit ON/OFF time mask for V2X con-current operation
For intra-band V2X con-current operation band specified in subclause 5.3.E.2, the switching time mask in Figure 6.3E.3.4-2 shall apply for the different carrier case. The switching time shall be located on the RAT of low priority when NR Uu and NR SL have different priorities based on priority information specified in TS 38.321 and TS38.213. It is up to UE implementation when NR Uu and NR SL have the same priority based on priority information specified in TS 38.213.
[image: ]
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.


Proposal 1: The switching time mask for single TAG case can be used for multiple TAG case.
3. Conclusion
This contribution gives our view on UL Tx switching with multiple TAG. The following proposal are derived: 
Proposal 1: The switching time mask for single TAG case can be used for multiple TAG case.

4. Reference
[1] [bookmark: _GoBack]R4-2220547, WF on UE Tx switching requirement for multiple TAG, Ericsson, RAN4#105
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or configured to transmit on carrier | during n; > 0 OFDM symbols (OS) containing the switching period and n > n; >
0 OS accommodating the uplink slot timing difference between the uplink carriers in addition. The UE is not expected
to transmit on on carrier 1 during any overlap with the switching period preceding Ty on carrier 2 when Tta.1> T1a2 and

is not expected to transmit on carrier 1 after 7 on carrier 2 when Tta; < Tta2, where Tta; and Tta denote the timing
advance for the TAG of carrier 1 and carrier 2, respectively.
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Time masks for Tx switching due to switching period are defined in clauses 6.3A.3.3.2-6.3A.3.3.5 for both single TAG
and multi-TAG scenarios. For the case of Tx switching with multi-TAG for the two uplink carriers/bands, the timing
advance difference should be considered with the switching time. The UE is not expected to transmit
PUCCH/PUSCH/SRS on OFDM symbols that overlaps with the switching period on both the carriers.

6.3A.3.3.2 Time mask for switching between two uplink carriers

In addition to the requirements in 6.3A.3.3.1 and the maximum output power requirement specified in Table 6.2A.1.3-1
with uplink assigned to two NR bands, the switching time mask specified in this clause is applicable for an uplink band
pair of a inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only
applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [10], where NR UL carrier 1 is
capable of one transmit antenna connector and NR UL carrier 2 is capable of two transmit antenna connectors with 3dB
boosting on the maximum output power for CA power class 3 when the capability uplinkTxSwitching-PowerBoosting is
present and the IE uplinkTxSwitchingPowerBoosting is enabled, and the two uplink carriers are in different bands with
different carrier frequencies. The UE shall support the switch between single layer transmission with one antenna port
and two-layer transmission with two antenna ports on the two uplink carriers following the scheduling commands and
rank adaptation, i.e., both single layer and two-layer transmission with 2 antenna ports, and single layer transmission
with | antenna port shall be supported on NR UL carrier 2.

The switching periods described in Figure 6.3A.3.3.2-1a and Figure 6.3A.3.3.2-1b are located in either NR carrier 1 or
carrier 2 as indicated in RRC signalling uplinkTxSwitchingPeriodLocation [7], and the length of uplink switching
period X is less than the value indicated by UE capability uplinkTxSwitchingPeriod.
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