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1. Introduction
In last RAN4 meeting, 3 LS were sent to RAN2, in order to resolve remaining issues on Rel-18 UL TX switching enhancement [1][2][3]. In this contribution, we discuss the potential RAN2 impacts that may be needed due to these RAN4 LS and provide our proposals. 
In addition, 	for multi-cell scheduling we identified an issue and propose a corresponding update to the baseline running CR in [4]. 
2. Discussion on RAN4 LS
2.1	Discussion on R4-2317609 [1]
Content of [1] is cited as follows. 
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According to RAN4 conclusions, there is an optional capability introduced, using the order of the bands to indicate the preferred Tx switching band pairs, as illustrated in the attachment in [1]. From signaling perspective, it is not crystal clear how such order of bands should actually be signaled in the UE capability.  As one possible way, it could be considered to take the ordinal position of each band included in the BC as the order of bands used to indicate the preferred Tx switching band pair(s). This, however, may lead to potential impact on how the UE formulates the band list of each BC, if the UE decides to indicate this optional capability. Alternatively, one may consider introducing dedicated parameter to signal this optional capability, indicating the order of the bands involved in the preferred Tx switching band pair(s) explicitly. For example, one may consider introducing an “order value” parameter for each entry in the band list of the BC, where the preferred TX switching band pair capability applies, so that the order of bands is defined by the order values each band is associated with. As another example, it is also possible to introduce another band list associated with a BC, using the orbital position of each band in that band list to indicate the order of the bands. 
Bearing in mind the above possible solutions, it is proposed that RAN2 discusses from signaling point of view how to signal the order of bands for the per-BC preferred Tx switching band pair capability (if agreed to be introduced). 
Proposal 1: RAN2 discusses how to signal the order of bands for the per-BC capability of preferred Tx switching band pair (if agreed to be introduced), e.g. implicitly indication via ordinal position of each band in the BC, associating an “order value” for each band in the BC, introducing an per-BC band list using each entry’s ordinal position as band order, etc. 
On top of this optional capability, there needs to be another “Switching Grant” signaling, as explained in the attachment of [1], to indicate whether the gNB decides to apply the preferred Tx switching band pair(s) reported by the UE. Per our reading to RAN4’s design, we understand that such a “Switching Grant” should be a per cell group indication, i.e. in case the UE-reported preferred TX switching is granted, UE and gNB will apply the preferred TX switching for all the related band pairs on the corresponding cell group, and there is no finer Granted switching at a per band pair level.   
Proposal 2: RAN2 confirms that the “Switching Grant” is a per cell group indication; no support of a switching grant indication at a per band pair level. 
It is also noted that the RAN4’s conclusion in [1] focuses on the switching ambiguity on the four-band TX switching case. Nevertheless, we are wondering whether such switching ambiguity may also exist in a three-band TX switching scenario. For example, assume a scenario that the bands scheduled for uplink transmission before TX switching are band A and band B and after switching the scheduled band is band C. If a switching of 1T-1T is supported and applied by the gNB for this scheduling, there seems to be the question on whether it is A or B that functions as the switching-from band to the band C, and where/whether to switch the 1T on the other band than the switching-from band (e.g. set the other band as the associatedBand-r18, etc.). The conclusion impacts whether there is a need to restrict this “preferred TX switching + switching grant” mechanism to be applicable to four-band Tx switching only in the Spec (with RAN4 LS only considering this mechanism for four-band switching case)_. 
Proposal 3: RAN2 discusses whether it is necessary to add a restriction in the Spec that the “preferred TX switching + switching grant” mechanism is only applied to four-band Tx switching case. 
2.2	Discussion on R4-2317609 [2]
In [2], RAN4 asks for RAN2’s view on how to resolve the TX switching ambiguity issue for the fallback BC case, although they are currently discussing this issue as well. 
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To respond to RAN4, we think two questions needs to be confirmed/concluded by RAN2 (considering that in previous discussions, RAN4 also discussed to depend on UE capability reporting to resolve this issue [5]). 
First question is whether UE always reports the an additional switching period for BC “A+B+C” in addition to the super-BC “A+B+C+D” and “A+B+C+E”, where the same band pair(s) A+C and A+B have different switching period values. For this question, we think it depends on whether “A+B+C” is a fallback BC of “A+B+C+D” and “A+B+C+E”. Specifically, if the “A+B+C” is a fallback BC and thus can only include a switching period for “A+B” and “A+C” that are already covered by “A+B+C+D” and “A+B+C+E”, it does not need to be additionally reported in UE capability, according to the fallback BC definition. In the other way around, if there is a BC “A+B+C” that can include the switching period for “A+B” or “A+C” which is different from that in “A+B+C+D” and in “A+B+C+E”, then it cannot be regarded as a fallback BC, and an extra reporting for this BC “A+B+C” is needed. 
If above is common understanding, additional reporting of the switching period of the “A+B+C” is not needed, in case it is a fallback BC of “A+B+C+D”/“A+B+C+E”; otherwise additional reporting is needed. Since this looks just like the legacy way on how we treat the fallback BC, no Spec change seems needed on top of current fallback BC framework.  
Proposal 4: RAN2 confirms that the switching periods of the band pair(s) in a BC do not need to be additionally signaled, in case this BC is a fallback BC (meaning the switching periods can already be covered by the parent BC(s)); Otherwise, they need to be reported additionally. No Spec impact is needed for UE capability reporting. 
Second question is how the UE gets synchronized with the NW on which specific switching period should be applied for band pairs “A+B” and “A+C”, if the cell group is configured by the NW on the “A+B+C”. For this question, we think the simplest way is that the gNB directly indicates the exact switching period it needs the UE to apply on band pairs “A+B”/“A+C”. This may be done by indicating the band combination based on which the NW configures the UL Tx switching on this cell group configuration, or explicitly indicating the specific periods configured. RAN2 may further discuss how such indication is specifically supported in the Spec.   
[bookmark: _GoBack]Proposal 5: The NW directly indicates the specific switching period that UE shall apply for the band pair(s) on the configured cell group, in order to address the case where these band pair(s) are contained in multiple BCs for 3/4 bands UL Tx switching in UE capability reporting. RAN2 further discusses the specific signaling for such indication (e.g. indicating the specific BC whose switching periods apply, indicating specific period values, etc.).
3. Baseline running CR update for multi-cell scheduling
For a set of cells which is configured for multi-cell scheduling using DCI format 0_3 and DCI format 1_3, if the table defining combinations of co-scheduled cells for the set of cells is configured, an indicator in the DCI is included and points to one row of the table. The table for DL/UL scheduling via DCI format 1_3/0_3 for the set of cells is configured by ScheduledCellCombo-ListDCI-1-3/ScheduledCellCombo-ListDCI-0-3. The size of the indicator which points to the row of table in the DCI is equal to ceil(log2(N)), where N is the number of rows in the table.
Per the LS on Rel-18 higher layer parameters list from RAN1 [6] and the RAN2 running CR on multi-cell scheduling [7], max number of rows (N) in the table is 16, which implies that there are at most 16 combinations of co-scheduled cells for cells set.
	ScheduledCellCombo-ListDCI-1-3
	Configure the table for combinations of co-scheduled cells for DL scheduling via DCI format 1_3
	SEQUENCE (SIZE (1..16)) OF ScheduledCellCombo

	ScheduledCellCombo-ListDCI-0-3
	Configure the table for combinations of co-scheduled cells for UL scheduling via DCI format 0_3
	SEQUENCE (SIZE (1..16)) OF ScheduledCellCombo


According to the definition for ScheduledCellCombo which configures each row of table for co-scheduled cell combinations, at least one co-scheduled cell and at most 4 co-scheduled cells for a set of cells can constitute a row of the table.
	ScheduledCellCombo
	Configure each row of the table for combinations of co-scheduled cells for DL scheduling via DCI format 1_3 and for UL scheduling via DCI format 0_3, where index with value INTEGER (0...3) of co-scheduled cell refers to ScheduledCell-ListDCI-1-3 for DL and ScheduledCell-ListDCI-0-3 for UL
	SEQUENCE (SIZE (1..4)) OF INTEGER (0..3) 


But in fact, there are at most 15 different combinations of co-scheduled cells for a set of cells:
· 4 combinations for 1 co-scheduled cell for a set of cells
· 6 combinations for 2 co-scheduled cells for a set of cells
· 4 combinations for 3 co-scheduled cells for a set of cells
· 1 combination for 4 co-scheduled cells for a set of cells
So, the max number of rows in the table configuring combinations of co-scheduled cells should be changed to 15. We propose following change to the running CR [7]:
MC-DCI-SetOfCells-r18 ::=             SEQUENCE {
     …
     ScheduledCellCombo-ListDCI-1-3-r18  SEQUENCE (SIZE (1..165)) OF ScheduledCellCombo-r18                  OPTIONAL,   -- Need R
     ScheduledCellCombo-ListDCI-0-3-r18  SEQUENCE (SIZE (1..165)) OF ScheduledCellCombo-r18                  OPTIONAL,   -- Need R
     …
}

SetOfCellsId-r18 ::=  INTEGER (0..3)

ScheduledCellCombo-r18 ::=  SEQUENCE (SIZE (1..4)) OF INTEGER (0..3)

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP
Proposal 6: Change the max number of rows in the table configuring combinations of co-scheduled cells to 15.
4. Conclusion
In this contribution, we discuss remaining issues for UL TX switching and multi-cell scheduling. Proposals are as follows:
Proposal 1: RAN2 discusses how to signal the order of bands for the per-BC capability of preferred Tx switching band pair (if agreed to be introduced), e.g. implicitly indication via ordinal position of each band in the BC, associating an “order value” for each band in the BC, introducing an per-BC band list using each entry’s ordinal position as band order, etc. 
Proposal 2: RAN2 confirms that the “Switching Grant” is a per cell group indication; no support of a switching grant indication at a per band pair level. 
Proposal 3: RAN2 discusses whether it is necessary to add a restriction in the Spec that the “preferred TX switching + switching grant” mechanism is only applied to four-band Tx switching case. 
Proposal 4: RAN2 confirms that the switching periods of the band pair(s) in a BC do not need to be additionally signaled, in case this BC is a fallback BC (meaning the switching periods can already be covered by the parent BC(s)); Otherwise, they need to be reported additionally. No Spec impact is needed for UE capability reporting. 
Proposal 5: The NW directly indicates the specific switching period that UE shall apply for the band pair(s) on the configured cell group, in order to address the case where these band pair(s) are contained in multiple BCs for 3/4 bands UL Tx switching in UE capability reporting. RAN2 further discusses the specific signaling for such indication (e.g. indicating the specific BC whose switching periods apply, indicating specific period values, etc.).
Proposal 6: Change the max number of rows in the table configuring combinations of co-scheduled cells to 15.
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*1 Overall description.

Issue: Length of switching period for the fallback band combinations.

From RAN4 UE implementation perspective, when UE support the two Tx switching band combinations of band
A+B+C+D and band A+B+C+E, it is possible that UE has different switching periods for the same band pair, for
example:.

. For band A+B+C+D, A+B with period 35us, A+C with period 140us.

. For band A+B+C+E, A+B with period 140us, A+C with period 35us.

In this case, RAN4 asks RAN2 the following question:.

® \When the network configures band A+B+C, how to determine the switching period for band pair A+B
and A+C from RAN2 signalling perspective?.

RAN4 s still discussing the applied switch period for the case of A+B+C from RAN4 perspective, and
RAN4 will keep RAN2 updated if any new progress..

*2 Actions.

To 3GPP RAN2.
ACTION: RAN4 respectfully asks RAN2 to provide the feedback to above question..
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*1 Overall description.

For fourband Tx switching case, the baseline UE assumption was sentto RAN2in the LS R4-2220548, with the
switching period max {Tswien_.<, Teien 80, Teuien 4, Tawicn_a<} for the four-band switching case where the
bands scheduled for uplink transmission before Tx switching is band A and band B, andthe bands scheduled
for uplink transmission after Tx switching is band C and band D. RAN4 further identifies there are two cases.
below:

. Case-1: One of the two Tx chains switches fromband A to band C, the other Tx chain switches fromband

B'to band D}
+  Case-2: One of thetwo Tx chains switches fromband A to band D, the other Tx chain switches from band

BtobandC.
To improve the switching period forthis case, RAN4 agreed o introduce an optional capability to resolve:
switching ambiguity issue (R4-2310496) with the following solutions:

«  Introduce optional per-BC UE capability to distinguish the case-1 and case-2 based on scheduled order of
uplink grants and report the preferred case by UE as illustratedin the attachment[1].

+  Supportingthe advanced capabilty of the switching period can be improved to min {max(Tewiss_s<,

Tawiten 50), MaX(Tawssn a0, Tawsengc)}

M
The improvement of switching periodis only achievable when UE is granted with preferred switching band pair.
This capability cannot be reported simultaneously with the [uplinkTxSwitching1 T4 Tt T4T].«

.

.

*2 Actions.
To 3GPP RAN2«
ACTION: RAN4 respectiully asks RAN2 to capture the optional capability for four-band switching case-
To 3GPP RAN1, RAN2+
ACTION: RAN4 respectfully asks RAN1 and RAN2 to take into account the above information in their work .«




