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1. Introduction
For the Tx Diversity Capability, 2 LS were received from RAN4, one is about the 2 Tx Diversity Capability for the 3Tx case [1], while the other one is about the 4 Tx Diversity case [2]. In [2], it further clarifies the relation among the legacy per band 2 Tx Diversity capability, per band per BC 2 Tx Diversity capability and the per band per BC 4 Tx Diversity capability. In detail:
	After further discussion during RAN4#109, RAN4 would like to have following further clarification with RAN2.
1) New Rel-18 FS [txDiversity2Tx-r18] is applicable for both single band (non-CA) case and CA case.
2) New Rel-18 FS [txDiversity4Tx-r18] is applicable for both single band (non-CA) case and CA case.
3) In terms of the interaction between [txDiversity2Tx-r18] and [txDiversity4Tx-r18], RAN4 concludes that the presence of [txDiversity4Tx-r18] does not require the support of [txDiversity2Tx-r18]. 
4) RAN4 discuss the interaction between txDiversity-r16 and [txDiversity2Tx-r18], and assume that there will be no functional NBC issue since TxD is transparent to NW. The following understanding is reached for single band (Non-CA) case.
   - In case only txDiversity-r16 is indicated for a single band, it means UE can support TxD capability for this single band;
   - In case only [txDiversity2Tx-r18] is indicated for a single band band-combination (as the size of BandCombinationList can be 1), it means UE can support TxD capability for this single band;
  - It is not always necessary for UE to indicate both txDiversity-r16 and [txDiversity2Tx-r18] for a single band, depending on UE release and NW release combination the correct diversity term is supposed to be indicated. 
And the following understanding for CA case is also reached for Rel-18 and onwards:
- It is agreed that CA does not inherit the corresponding single band TxD capability. And from Rel-18 and onwards, whether to support TxD for the band in a band combination is determined by [txDiversity2Tx-r18]/[txDiversity4Tx-r18], but not by txDiversity-r16.


In this paper, we share our further views on these Tx Diversity capabilities.
2. Discussion
Clarification on the legacy 2 Tx Diversity Capability
In the legacy 2 Tx Diversity capability field description, there is no restriction that this capability is only for the 2Tx non-CA case.
	txDiversity-r16
Indicates whether the UE supports transparent Tx diversity requirements as specified in the suffix G clauses of TS 38.101-1 [2] (see also clauses 4.2 and 4.3 of TS 38.101-1 [2]).
	BBand
	Nor
	NN/A
	FFR1 only


However, according to the LS[2][3], the legacy 2 Tx Diversity capability was only mentioned for the single band (non-CA) case, and it further clarifies that CA does not inherit the corresponding single band TxD capability.
	- It is agreed that CA does not inherit the corresponding single band TxD capability.


Thus we give our first proposal as below:
Proposal 1: Ran2 to clarify that the legacy txDiversity-r16 is only used for the non-CA (single CC) with 2 Tx diversity case.
If the proposal 1 was confirmed, we need to further discuss whether it’s NBC or not. According to the LS and the previous Tx Diversity capability discussion, it has been clearly clarified that this capability is only for the RAN5 testing and is transparent to the NW, thus the there is no functional NBC issue.
	RAN4 discuss the interaction between txDiversity-r16 and [txDiversity2Tx-r18], and assume that there will be no functional NBC issue since TxD is transparent to NW.


Proposal 1a: The TxD capabilities are transparent to network, and thus there is no functional NBC issue.
Relation between the R18 2Tx and legacy R16 2Tx Diversity Capability
According to the LS [1], a new 2Tx Diversity would be introduced per band per BC capability would be introduced in R18. In the LS it further clarifies the relation between the R18 2Tx Diversity and legacy R16 2Tx Diversity capability as below:
	For single band (Non-CA) case.
   - In case only txDiversity-r16 is indicated for a single band, it means UE can support TxD capability for this single band;
   - In case only [txDiversity2Tx-r18] is indicated for a single band band-combination (as the size of BandCombinationList can be 1), it means UE can support TxD capability for this single band;
  - It is not always necessary for UE to indicate both txDiversity-r16 and [txDiversity2Tx-r18] for a single band, depending on UE release and NW release combination the correct diversity term is supposed to be indicated. 
For CA case (from Rel-18 and onwards):
- It is agreed that CA does not inherit the corresponding single band TxD capability. And from Rel-18 and onwards, whether to support TxD for the band in a band combination is determined by [txDiversity2Tx-r18]/[txDiversity4Tx-r18], but not by txDiversity-r16.


In short, it can be summarized as in the Table 1:
Table 1: 2 Tx Diversity Capability
	Case
	txDiversity-r16
	txDiversity2Tx-r18
	2 Tx Diversity for
Single CC (Non-CA)
	2 Tx Diversity for
EN-DC/CA

	1
	Present
	Absent
	Support
	Not support

	2
	Present
	Present
	Support
	Support

	3
	Absent
	Absent
	Not support
	Not support

	4
	Absent
	Present
	Support
	Support


From this table, we can see that for the single CC case, the 2 Tx diversity capability can be determined as supported if at least one of the txDiversity-r16/txDiversity2Tx-r18 is supported.
Proposal 2: Ran2 to confirm that for the single CC case, the 2 Tx diversity capability can be determined as supported if at least one of the txDiversity-r16/txDiversity2Tx-r18 is supported.
For the CA case, the 2 Tx diversity capability shall be determined based on txDiversity2Tx-r18.
Proposal 2a: Ran2 to confirm that for the CA case, the 2 Tx diversity capability shall be determined based on txDiversity2Tx-r18.
From the table 1, another issue (Case 1 as highlighted in yellow) is that how to determine the Single CC capability if this single CC is a fallback of a CA band combination but this CA doesn’t report txDiversity2Tx-r18. Normally, the fallback BC (including single CC) would inherit the same capability from the parent BC, thus if to comply with this principle, for the Case 1, the NW would determine the 2Tx diversity capability as not supported for the fallback single CC. To solve this issue, generally, there are 2 options:
· Option 1: Clarify that for the single cc that is fallback from a parent BC without reporting txDiversity2Tx-r18, the NW determines the 2 Tx diversity capability based on the txDiversity-r16.
· Option 2: UE reports such kind of single CC as a separate BC.
Compared with the option 2, the option 1 can save more signaling overhead, and thus the option 1 is slightly preferred.
Proposal 3: Ran2 to clarify that for the single cc that is fallback from a parent BC without reporting txDiversity2Tx-r18, the NW determines the 2 Tx diversity capability based on the txDiversity-r16.
Relation between the R18 2Tx and R18 4Tx Diversity Capability
About the relation between the R18 2Tx and R18 4Tx Diversity Capability, RAN4 has indicate that the presence of [txDiversity4Tx-r18] does not require the support of [txDiversity2Tx-r18], thus we get our proposal 4 as below.
	In terms of the interaction between [txDiversity2Tx-r18] and [txDiversity4Tx-r18], RAN4 concludes that the presence of [txDiversity4Tx-r18] does not require the support of [txDiversity2Tx-r18]. 


Proposal 4: The presence of [txDiversity4Tx-r18] does not require the support of [txDiversity2Tx-r18].
Applied Scenarios
About the applied scenario, in the legacy 2Tx Diversity capability field description, it has been clearly clarified that it’s for FR1 only. However whether the new R18 parameters are also for the FR1 only is not clear in the LS. 
Proposal 5: Ran2 to confirm whether the txDiversity4Tx-r18/txDiversity2Tx-r18 are only for the FR1.
Furthermore, in the LS, only the CA and non-CA were mentioned, but from the corresponding WID name, we can see that the EN-DC should also be included for the new R18 parameters. Then the remaining question is whether it can also be adopted for the NR-DC case (e.g. NR DC with NR-CA on MCG/SCG).
	1) New Rel-18 FS [txDiversity2Tx-r18] is applicable for both single band (non-CA) case and CA case.
2) New Rel-18 FS [txDiversity4Tx-r18] is applicable for both single band (non-CA) case and CA case.


Proposal 6: Ran2 to confirm whether the txDiversity4Tx-r18/txDiversity2Tx-r18 are also used for the NR-DC case (e.g. NR DC with NR-CA on MCG/SCG).
3. Conclusion and proposals
With the above analysis, we have the following proposals:
[bookmark: _GoBack]Proposal 1: Ran2 to clarify that the legacy txDiversity-r16 is only used for the non-CA (single CC) with 2 Tx diversity case.
Proposal 1a: The TxD capabilities are transparent to network, and thus there is no functional NBC issue.
Proposal 2: Ran2 to confirm that for the single CC case, the 2 Tx diversity capability can be determined as supported if at least one of the txDiversity-r16/txDiversity2Tx-r18 is supported.
Proposal 2a: Ran2 to confirm that for the CA case, the 2 Tx diversity capability shall be determined based on txDiversity2Tx-r18.
Proposal 3: Ran2 to clarify that for the single cc that is fallback from a parent BC without reporting txDiversity2Tx-r18, the NW determines the 2 Tx diversity capability based on the txDiversity-r16.
Proposal 4: The presence of [txDiversity4Tx-r18] does not require the support of [txDiversity2Tx-r18].
Proposal 5: Ran2 to confirm whether the txDiversity4Tx-r18/txDiversity2Tx-r18 are only for the FR1.
Proposal 6: Ran2 to confirm whether the txDiversity4Tx-r18/txDiversity2Tx-r18 are also used for the NR-DC case (e.g. NR DC with NR-CA on MCG/SCG).
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