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Introduction
At the RAN1#114b meeting, there are two remaining issues, which has been discussed but without converging.
Issue 1: Unclear Tx chain connected band
For the following two cases, it is not clear which band anther Tx chain is to connect with.
· Case 1: Concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B
· Case 2: Up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B
Issue 2: Ambiguity between one Tx switching and two Tx switching
If the two Tx chains are triggered to switch between two different band pairs (e.g., band A + band C->band B + band D),it is not clear how many Tx switching UE performs. In RAN1 # 114b, moderator updates proposal as shown in the list to align understanding:
· Whether clarification on ambiguity between one Tx switching and two Tx switching for the case A+B  C+D is necessary or not
· If clarification is necessary,
· What is/are the aspect(s) UE consider determining how to perform switching for transmission(s) starting from T0 in addition to grant(s) available before T0-Toffset, e.g., 
· whether there is partial overlap between transmissions, 
· whether there is interruption on earlier transmission due to second switching for later transmission if performed, 
· whether start timing of transmissions are within a same reference slot, 
· whether associated band of the earlier transmission band is the later transmission band, 
· whether UE has advanced capability, etc.
·  What is the definition of Toffset
This contribution further discusses this remaining issue for Rel-18 UL Tx switching.
Discussion 
For issue 1, to align spirit of previous agreement, including associated band and twoT, we prefer different solutions for the following two cases:
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, 
· Another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B,
· Another Tx chain is also switched to band B since twoT is configured

Proposal 1: 
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B.

The ambiguity issue for switching between two different band pairs (e.g., band A + band C->band B + band D) was discussed in RAN1 #111. The key issue is whether one or two Tx switches are performed. In our understanding, if uplink transmissions in band B and band D are known before switching duration, it is straightforward to perform one Tx switch from bands A+C to bands B+D, as shown in Figure 1, regardless whether PUSCH 3 and PUSCH 4 are overlapped or not.  Note that for the case where the gap between the earlier uplink transmission, e.g. PUSCH 3 and the later uplink transmission, e.g. PUSCH 4, is larger than Toffset, the number of switching is an implementation issue without specification impact.


Figure 1 all new band known before switch duration
If only one of uplink transmission in band B and band D is known before switching duration, there are following cases:
Case 1: The band of the later uplink transmission is associated with the band of the earlier uplink transmission. As shown in Figure 2, no second switching is required, whatever later uplink transmission overlaps with earlier uplink transmission or not. So no scheduling restriction is required.


Figure 2   New band is not known before switch duration (Associated band for band B is band D)
Case 2: The band of the later uplink transmission is not associated with the band of the earlier uplink transmission. Case 2 can further have three sub-cases as shown in Figure 3. 
Case 2.1: The later uplink transmission overlaps with the earlier uplink transmission, so either uplink transmission will be interrupted by the second Tx switching. It is not easy for UE to resume uplink transmission after interruption. So typically, the remaining transmission after interruption is canceled. Moreover, partial uplink transmission may not be decoded correctly due to high code rate. Note that interrupted symbol number is around Toffset, which is more than 10 symbols for SCS=30kHz. So from viewpoints of complexity and system efficiency, gNB should avoid this case by not triggering the second Tx switching in such a timing relation.
Case 2.2: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is smaller than Toffset, so either uplink transmission will be interrupted by the second Tx switching. This case has the similar problems as in case 2.1, except that interrupted symbol number may be smaller. So from the viewpoints of complexity and system efficiency, this case should also be avoided by gNB.
Case 2.3: The later uplink transmission does not overlap with earlier uplink transmission but the gap between the two uplink transmissions is larger than Toffset, second Tx switching does impact on any uplink transmission. Moreover, if scheduling DCI can be transmitted after T0, there is still enough processing and switching time for later uplink transmission because the interval between T0 and the later uplink transmission is larger than Toffset. This means no specification enhancement is required.
For Case 2, current solution in spec is enough, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.



  
Case 2.1                                  Case 2.2                                    Case 2.3
Figure 3   New band is not known before switch duration (Associated band for band B is NOT band D)
Observation 1:  If the band for later uplink transmission is associated with the band for earlier uplink transmission, no scheduling restriction is required; otherwise, the restriction in the current specification is sufficient, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.
Conclusions
In this contribution, we discuss the remaining issue of UL Tx switch, resulting in the following proposal and observation:
Proposal 1: 
· In case that concurrent transmission on band pair A+B is not supported but oneT is indicated and the switching is performed from 2T on band A to 1 port transmission on band B, another Tx chain is switched to configured associated band (band C) of band B if the associated band is configured for band B, otherwise another Tx chain is switched to band B.
· In case that up to 2 ports transmission on band B is not supported but twoT is indicated and the switching is performed from 2T on band A (or 1T+1T on band A+C) to 1 port transmission on band B, another Tx chain is also switched to band B.
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Observation 1:  If the band for later uplink transmission is associated with the band for earlier uplink transmission, no scheduling restriction is required; otherwise, the restriction in the current specification is sufficient, i.e. the UE is not expected to trigger any other new uplink switching occurring before T0 for any other uplink transmission that is scheduled after T0-Toffset.
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