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1 Background 
This WF addresses sub-topic and issues related to UL TX switching with multiple TAG as discussed in [Email discussion summary for [104-e][138] NR_MC_enh] (the same numbering of issues and topics used below)
2 Sub-topic 3.1 Tx switching with multiple TAGs
2.1 Issue 3-1-1 UL switching time
· Proposals
· Option 1: Switching time for band pair for TX switching depends on number of TAGs configured for the band configuration and for what TAGs the bands in the band pair are assigned. (QC)
Recommendation for round 2:
· Further discuss the two options:
· Option A: The UL switching time is the same for single TAG and 2 TAGs. 
· Option B: The switching time for one band pair can be different for single TAG and 2 TAGs, while the candidate switching time values are still in the set of {35us, 140us, 210us}. 
WF (as per agreement at the Aug 22 GTW)
Agreement:
· RAN4 further discuss if the UL switching time is the same for single TAG and 2 TAGs
· UL switching time should not include timing difference up to MTTD between two TAGs.

FFS:
· UE may omit the uplink transmissions corresponding to any TAG during the UE switching time.
2.2 Issue 3-1-2: UL outage time
· Proposals
· Option 1: For Tx switching between 2 bands with 2 TAGs, the UL outage time due to switching is depending on 3 factors (China Telecom)
· The UL switching time reported by UE (i.e., the Rel-16/17 switching time)

· The delta of TA values on the two bands, assuming that the non-collocated BSs can exchange the estimated TA information timely.

· The timing measurement error, including: the DL timing estimation error, UL TA estimation error and UL TA quantization error.

Recommendation for round 2:
· For UL outage time discussion, focus on the UL 2 bands with 2 TAGs scenario at first. 
· Further discuss: 
· The potential factors to be considered
· Whether and how to reflect the UL outage time in the specification
· Is it a RF dominant issue or RRM dominant issue?
WF

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
2.3 Issue 3-1-3: Sub-topic PUSCH preparation time
· Proposals
· Option 1: PUSCH preparation time has to be extended by the switching period and time difference of the carriers for the leading carrier. (QC)
· QC: LS to ran1 would be needed or alternatively define extended PUSCH preparation time in ran4 requirements.

Related RAN1 conclusion in May meeting:
Conclusion 

It is RAN1’s understanding that RAN4 should lead the discussion on UL Tx switching with multiple TAGs for both 2 bands case and more than 2 bands case

· For further discussion in RAN1 with regards to UL Tx switching with multiple TAGs, it will be discussed only if triggered by RAN4
· ……
Recommendation for round 2:
· Focus on the UL 2 bands with 2 TAGs scenario at first.
· Further discuss the need of potential impact on PUSCH preparation time.
WF 
· The PUSCH preparation time includes the effect of TA and difference between multiple active component carriers in addition to the switching period (Rel-16)
· RAN1 to confirm in case further clarification is needed
Technical background (from R4-2204604 quoting from 38.214 Rel-16)

The network must configure a slot offset K2 to accommodate the Toffset required including any effect of timing differences between the switched carriers. In the general case, the PUSCH processing time includes the effect of timing advance and the timing difference between component carriers as given by 38.133 (the MRTD and MTTD requirements) when the UE is configured with multiple active component carriers. The switching Tswitch (the switching period) is added to this as specified in 38.214:
6.4
UE PUSCH preparation procedure time

If the first uplink symbol in the PUSCH allocation for a transport block, including the DM-RS, as defined by the slot offset K2 and the start S and length L of the PUSCH allocation indicated by 'Time domain resource assignment' of the scheduling DCI and including the effect of the timing advance, is no earlier than at symbol L2, where L2 is defined as the next uplink symbol with its CP starting 
[image: image1.wmf](

)

,2

22,122,2

max

()(2048144)2,

procCswitch

ext

TTT

T

Nddd

m

k

-

=×

+++×+

+

after the end of the reception of the last symbol of the PDCCH carrying the DCI scheduling the PUSCH, then the UE shall transmit the transport block. 

-
N2 is based on µ of Table 6.4-1 and Table 6.4-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µDL, µUL) resulting with the largest Tproc,2, where the µDL corresponds to the subcarrier spacing of the downlink with which the PDCCH carrying the DCI scheduling the PUSCH was transmitted and µUL corresponds to the subcarrier spacing of the uplink channel with which the PUSCH is to be transmitted, and κ is defined in clause 4.1 of [4, TS 38.211]. 

-
For operation with shared spectrum channel access, 
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is calculated according to [4, TS 38.211], otherwise 
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-
If the first symbol of the PUSCH allocation consists of DM-RS only, then d2,1 = 0, otherwise d2,1 = 1. 

-
If the UE is configured with multiple active component carriers, the first uplink symbol in the PUSCH allocation further includes the effect of timing difference between component carriers as given in [11, TS 38.133]. 
-
If the scheduling DCI triggered a switch of BWP, d2,2 equals to the switching time as defined in [11, TS 38.133], otherwise d2,2=0. 

[...]

-
If uplink switching gap is triggered as defined in clause 6.1.6, 
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 equals to the switching gap duration and for the UE configured with higher layer parameter uplinkTxSwitchingOption set to 'dualUL' for uplink carrier aggregation µUL=min(µUL,carrier1, µUL,carrier2), otherwise 
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2.4 Issue 3-1-4: DL interruption time for Tx switching with multiple TAGs
· Proposals
· Option 1: In multiple TAGs scenario, longer interruption is expected. Exact interruption length depends on supported MRTD. (Apple)
Tentative agreement:
· To discuss in RRM session.
WF
· to be discussed in the RRM session
2.5 Issue 3-1-5 UE capability and release independence
· Proposals
· Proposal 1: Switching band combinations for UEs indicating supportedNumberTAG (optional) for a band pair can be specified in a release independent manner from Rel-16 (pending final confirmation from RAN1 that no specification changes are needed in earlier releases for support of multiple-TAG). (E///)
· Proposal 2: (QC)
· RAN4 will discuss further how the switching time capabilities will be defined for different cases of > 2 band TX switching features with > 1 TAG. 

· UE shall be able to declare multi TAG support for TX switching independent of declared capability for multiTAGs

Tentative agreement:
· On release independence: 
· To be discussed after we know requirements and spec impact
· On UE capability:
· It is RAN4 understanding that, based on the current RAN2 signaling design, the supportedNumberTAG can already be reported separately for non-Tx switching and Tx switching scenarios, i.e., it is possible for UE to report 2-TAG for non-Tx switching scenario, and single-TAG for Tx switching scenario.
· For Tx switching scenario, whether it is allowed to report different switching time for 2-TAG case compared to single-TAG case is discussed in Issue 3-1-1.
WF

· To be discussed after we know requirements and spec impact
2.6 Sub-topic 3-1-6  RAN4 CR text
· Proposed modifications on the CR in R4-2204605 (Ericsson CR submitted to RAN4 #102-e)

· QC proposals:

· Proposal 1: Define new two TAG requirements only for the case when the two cells that are part of the TX switching are assigned for different TAGs. 

· Proposal 2: Change the “UE is not expected to transmit” to “UE not expected to be scheduled for transmissions”.
· Proposal 3: Simplify the language by referring to leading or lagging carriers. 

Recommendation for round 2:
· Further discuss in the next meeting.
WF

· Further discuss at the next meeting

2.7 Issue 3-1-7 Need of RAN1 spec impact
· Proposals
· Proposal 1: Inform RAN1 in the reply to their LS R4-2211508/R1-2205502 that RAN4 intends to amend the 38.101-1 specification to accommodate multiple-TAG (dual-TAG) for switching between two bands and ask whether there are any changes to the RAN1 specifications required for accommodating this. (E///)
· Proposal 2: Extension of PUSCH preparation time, if agreed, may have RAN1 spec impact (QC)
Recommendation for round 2:
· Further discuss. A tdoc number for the LS on multi-TAGs will be requested, and whether the LS can be agreeable is pending on the discussion in round 2. 
· Inform RAN1 that RAN4 intends to amend the 38.101-1 specification to accommodate multiple-TAG (dual-TAG) for switching between two bands and ask whether there are any changes to the RAN1 specifications required for accommodating this.
WF

· Inform RAN1 that the target scenario considered by RAN4 for the Rel-18 specification is multiple-TAG (dual-TAG) for switching between 2 bands..

3 Sub-topic 3-2 Additional issue for Tx switching accorss 3/4 bands with multiple TAGs
3.1 Issue 3-2-1 Target scenarios
Related RAN1 conclusion in May meeting:
Conclusion 

It is RAN1’s understanding that RAN4 should lead the discussion on UL Tx switching with multiple TAGs for both 2 bands case and more than 2 bands case

· ……
· If it is decided to support UL Tx switching with multiple TAGs, it is RAN1's working assumption that the number of TAGs should be limited to up to 2

Summary of round 1 discussion
· Option 1: Limit number of TAGs to up to 2 for all the cases in the Rel-18  WI (QC, DCM, CTC, Samsung, OPPO, Xiaomi, Sony, OPPO, E///, Nokia)
· Option 2: Limit number of TAGs for 3 and 4 band cases to 1 (QC, Nokia)
· Option 3: In the scenario of multi-TAG, the switching time masks do not include timing advance difference but the timing advance difference should be considered with the switching time. (HW) 
· Option 4: focus on 2-TAG case at first, and then extend to the same number of bands if time allowed. (ZTE)
Recommendation for round 2:
· Check whether option 1 is agreeable.
WF (as per agreement at the Aug 22 GTW)
Agreement:
· Agree option 1.
