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[bookmark: clause4][bookmark: _Toc2086441]1	Introduction
In RAN4#104-bis WF, [1] a number of outstanding issues are listed:
	For Rel-18 Tx switching across 3/4 bands with 2 TAGs,
· Option 1: reuse Rel-16/Rel-17 values for length of DL interruption.
· Option 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
Where 
· Switching period is being discussed in RF session and the outcome can be reused in interruption design. 
· TA adjustment uncertainty remains same as legacy.
· MRTD=3us which is used to derive R16/R17 DL interruption length is not valid for non-collocated case, further discuss the concrete value of MTRD



2	Discussion
2.1 			Location and length of DL interruption with single- and dual-
             TAG
This is also discussed in RF session in relation to the switching period and its location [2]. The timing difference between the carriers does not affect the interruption length on any one DL on the two carriers, the interruption only occurs during the switch. 
The RRM WF [1] contains the following
< Way forward >:
For Rel-18 Tx switching across 3/4 bands with 2 TAGs,
· Option 1: reuse Rel-16/Rel-17 values for length of DL interruption.
· Option 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
Where 
· Switching period is being discussed in RF session and the outcome can be reused in interruption design. 
· TA adjustment uncertainty remains same as legacy.
· MRTD=3us which is used to derive R16/R17 DL interruption length is not valid for non-collocated case, further discuss the concrete value of MTRD
<Agreement>: Issue 1-3: Starting point of the DL interruption 
For R18 Tx switching across 3/4 bands with both single TAG and 2 TAGs, reuse the Rel-16/17 agreement on the starting symbol of DL interruption
The DL interruptions are allowed from the first symbol overlapping with the UL switching period on the two UL carriers, from 38.133,
8.2.2.2.10	DL Interruptions at UE switching between two uplink carriers
The DL interruption requirements at dynamic switching between two uplink carreirs specified in this clause are applicable for an uplink band pair of an inter-band UL CA configuration when the capability uplinkTxSwitchingPeriod is present, and is only applicable for uplink switching mechanism specified in clause 6.1.6 of TS 38.214 [26], where NR uplink carrier 1 is capable of one transmit antenna connector and NR uplink carrier 2 is capable of two transmit antenna connectors, and the two uplink carriers are in different bands with different carrier frequencies. 
When dynamic switching between two uplink carriers is conducted, UE is allowed to cause DL interruption of X OFDM symbols in NR downlink carrier(s) as indicated by uplinkTxSwitching-DL-Interruption [2]. The DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period located in either NR carrier 1 or carrier 2 as indicated in RRC signalling [2]. The DL interruption lengths of X are defined in Table 8.2.2.2.10-1.
The start of the DL interruption on a carrier depends on the timing advance of the switched uplink carrier(s) relative to the timing of the reference DL cell(s) of the TAG(s). The UL timing of a serving cell is always derived from the DL timing of the reference cell in the same TAG; the SpCell in the PTAG. 
For Tx switching within a single TAG with a TA value NTA (the NTA,offset always the same for a TAG), there can also be timing differences between the uplinks in relation to the corresponding downlink. Figure 5 shows the timing relations for the collocated case with the switching period taken in carrier 1. The DL timing on both carriers must be monitored for timing of the uplink switching also in the collocated case.  The UL timing for all carriers within the TAG is derived from the DL carrier of the reference cell, which means that the actual UL carrier timing relative to that of the corresponding DL carrier can be different for the two cells in the collocated case also due to DL timing errors (the BS TAE) in addition to the UL timing errors. This means that there is a further uncertainty in the starting point of the DL interruption for the carrier of the cell that is not the timing reference.
[image: ]
Figure 1: the collocated case with the switching period taken in carrier 1.
Figure 6 shows the timing relations between the carriers for the non-collocated case with dual-TAG and the switching period is taken in carrier 1 and NTA,1 > NTA ,2, where NTA,1 and NTA,2 denote the timing advance values for the carriers of each TAG and assuming that NTA,offset is the same on both TAGs (no coexistence case). Each DL carrier, one per TAG in Figure 6, is a timing reference for the corresponding uplink carrier. The starting point of the DL interruption for each carrier is determined by the respective TA including the timing error, but this is not affected by the timing of the carrier of the other TAG.
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Figure 2: the non-collocated case with the switching period taken in carrier 1.
The DL interruption length for the single-TAG case was derived using
Tinterrupt = ceil((switching period+2*TA adjustment uncertainty+2*MRTD-CP length)/symbol duration)+1
where the switching (period) occurs simultaneously on the uplink carriers. The Tinterrupt will therefore not be longer in the dual-TAG case, the starting point on each DL carrier determined by the relative timing of the corresponding UL. The factor two on the MRTD in the expression above is slightly odd since a DL carrier, the reference cell or not, can be either leading or lagging relative to the other DL carrier.
From the above we observe
Observation 1: DL interruption occurs when the switching occurs. For each TAG, the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period located in either NR carrier 1 or carrier 2 as indicated in RRC signalling. The DL interruption on any one carrier for dual TAG cannot be longer than in the single TAG case.
Proposal 1: Reuse Rel-16/Rel-17 values for length of DL interruption.
3	Summary
Observation 1: DL interruption occurs when the switching occurs. For each TAG, the DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL switching period located in either NR carrier 1 or carrier 2 as indicated in RRC signalling. The DL interruption on any one carrier for dual TAG cannot be longer than in the single TAG case.
Proposal 1: Reuse Rel-16/Rel-17 values for length of DL interruption.
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