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Introduction
In RAN4#108bis, a number of issues have agreed in WF [1]. An LS was also sent out in [2] for new TxD capability dedicated for 4Tx TxD. There are only two issues left: the CR impact of new TxD capability, and the Pcmax tolerance.
In this paper, the two remaining issues were discussed.
Discussion
New TxD capability Impact
In [1], the following issue is agreed.CR impact of new TxD Capability
· Background
In this meeting, dedicated new signalling for 2Tx / 4Tx TxD have been introduced in Rel-18. However, this issue has not been considered in the current draft big CR yet.
· WF
· Study how to apply 4Tx TxD UE capability in the specification



Since the new capability signalling would be introduced, they have to be properly referenced in the specification, and most in the current places where legacy TxD signalling is used. A complete list of where txDiversity-r16 is used in Rel-18 38.101-1 locates were listed as following table:
Table 1. Current txDiversity-r16 use cases in Rel-18 38.101-1
	Clauses
	Contents
	Note

	Clause 4.2 Applicability of minimum requirements
	e)	The requirements for Tx diversity in this release are applied for UE which indicates IE [txDiversity-r16]
	

	Table 6.2.3.1-1: Additional maximum power reduction (A-MPR)
	NOTE 7: 	The 1Tx architecture is assumed. For power class 2 UE indicating txDiversity-r16 [TS 38.306], the additional relaxation of [2] dB is applicable.
	

	Clause 6.2.4 Configured transmitted power
	ΔPPowerClass =3dB is applied when PC2 capable UE with txDiversity-r16 capability or PC1.5 capable UE further indicates SRS-TxSwitch capability ‘t1r2’ or ‘t1r4’ or ‘t1r1-t1r2’ or ‘t1r1-t1r2-t1r4’;
	

	
	The value of ∆TRxSRS is 4.5dB for bands …, or when UE indicating txDiversity-r16
	

	
	The value of ∆TRxSRS is 7.5dB for bands … and not indicating txDiversity-r16
	

	Clause 6.2D.1 UE maximum output power for UL MIMO
	If the UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or……. with the following exception: for UEs indicating txDiversity-r16, the requirements in clause 6.2G for the power class indicated by the ue-PowerClass.
	

	6.2G.1		UE maximum output power for Tx Diversity
	When a UE indicates PC1.5 for a given band it achieves maximum power by means of Tx Diversity in the current version of the spec. Therefore, Tx Diversity is implied for PC1.5 even if the UE does not indicate txDiversity-r16 in the UE capabilities
	

	6.5G.2	Out of band emission for Tx Diversity
	If UE indicates IE txDiversity-r16, Adjacent Channel Leakage power Ratio (ACLR) is defined as
	

	F.8	EVM measurement for dual Tx
	For UE with dual transmission antennas, if UE indicates IE [txDiversity-r16],
	



All the places reference legacy TxD capability may need to be updated. For example, in Clause 4.2 Applicability of minimum requirements, thus there is following proposal:
Proposal 1: Extend the general description of Tx diversity requirements to cover more capabilities, e.g. as following:
e)	The requirements for Tx diversity in this release are applied for UE which indicates IE [txDiversity-r16], [txDiversity2T-r18] or [txDiversity4T-r18]. 2Tx requirements for TxD should be applied to UE indicating [txDiversity-r16] or [txDiversity2T-r18], and 4Tx requirements should be applied to UE indicating [txDiversity4T-r18].
For most of the use cases of capabilities other than general part, more general wording can be used to simply the requirements. For example, those capability used for out band emission and EVM, some general wording like “Tx Diversity capabilities” may be ok to cover all the cases.
Proposal 2: Discuss a general term like “Tx Diversity capabilities” instead of listing all the capabilities for most of the cases.
However, there may also some cases that can only applied to 2Tx rather than 4Tx, e.g. if some requirements are specifically consider 2Tx or 4Tx. In those cases, may be more specific capability can be used.
Proposal 3: Discuss case by case (e.g. according to Table 1) which part should use which use general capability wording or specific capability for 2Tx or 4Tx TxD.

In addition, although the new TxD capability for 2Tx / 4Tx were introduced in separate WIs, one is FR1 enh and another one is 3T4R, it is preferred to treat all the need revisions in one WI, preferred here, since the capabilities are closely together.
Proposal 4: Treat all the TxD capabilities related revision in this WI to avoid duplicate analysis and possible overlapping.

PCMAX,c tolerance for 4Tx
In [1], the following progress was made for Pcmax,c tolerance.
[image: ]
Figure 1 – PCMAX,c tolerance curves

· WF
· In RAN4#108bis, adopting the following table which is based on shifting 2Tx curve by 3dB with certain power ranges in [] as baseline:
· In RAN4#109, the ranges with [] will be revisited for possible reduction of shift values.
PCMAX,c
(dBm)
Tolerance
TLOW(PCMAX_L,c) (dB)
Tolerance
THIGH(PCMAX_H,c) (dB)
[26] ≤ PCMAX,c ≤ 29
3.0
2.0
[25] ≤ PCMAX,c < [26]
5.0
2.0
[24] ≤ PCMAX,c < [25]
5.0
3.0
23 ≤ PCMAX,c < 24
6.0
4.0
19 ≤ PCMAX,c < 23
5.0
14 ≤ PCMAX,c < 19
6.0
-40 ≤ PCMAX,c < 14
7.0



Based on last meeting’s WF, two proposals were raised here, which corresponds to 1 dB or 2dB further tightening compared to previous proposals, and we are ok to either of them.
Table 2. Scheme 1 (1dB tightening)
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	25 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0



Table 3. Scheme 2 (2dB tightening)

	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	24 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0



The identical part of the table were omitted for simplicity.
Proposal 5: Adopt 1 or 2dB tightening compared for the highest range as in Table 2 or 3 for Pcmax Tolerance.
Conclusion
In this paper, two remaining issues were discussed:
New TxD capability Impact
Proposal 1: Extend the general description of Tx diversity requirements to cover more capabilities, e.g. as following:
e)	The requirements for Tx diversity in this release are applied for UE which indicates IE [txDiversity-r16], [txDiversity2T-r18] or [txDiversity4T-r18]. 2Tx requirements for TxD should be applied to UE indicating [txDiversity-r16] or [txDiversity2T-r18], and 4Tx requirements should be applied to UE indicating [txDiversity4T-r18].
Proposal 2: Discuss a general term like “Tx Diversity capabilities” instead of listing all the capabilities for most of the cases.
Proposal 3: Discuss case by case (e.g. according to Table 1) which part should use which use general capability wording or specific capability for 2Tx or 4Tx TxD.
Proposal 4: Treat all the TxD capabilities related revision in this WI to avoid duplicate analysis and possible overlapping.
PCMAX,c tolerance for 4Tx
Proposal 5: Adopt 1 or 2dB tightening compared for the highest range as in Table 2 or 3 for Pcmax Tolerance.
Table 2. Scheme 1 (1dB tightening)
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	25 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	24 ≤ PCMAX,c < 25
	5.0
	3.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0



Table 3. Scheme 2 (2dB tightening)
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	24 ≤ PCMAX,c ≤ 29
	3.0
	2.0

	23 ≤ PCMAX,c < 24
	5.0
	4.0
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