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Introduction
Given the progress on 4Tx requirements in last meeting, the remaining issues for 4Tx include Pcmax tolerance for 4Tx and CR impact of new TxD Capability.
This contribution provides further analysis for the remaining issues.
Discussion
Pcmax tolerance for 4Tx
For UL-MIMO with two transmit antenna connectors, the tolerance of lower bound Pcmax is more relaxed considering lower power of each transmitter. The tolerance of lower bound Pcmax for UL-MIMO is specified in a specific closed-loop spatial multiplexing scheme with equal power in two transmitters. The applicable Pcmax for 2Tx can be derived from the values for single Tx. If similar approach is adopted for 4Tx, we will get the further relaxed Pcmax tolerances for some output levels. 
From implementation perspective, we cannot say it is not a valid consideration, as the lower the power at the antenna connector, the lower accuracy for the measured output power. However, during the discussion, some company raised concern that the relaxed power related requirements may make it looks like the 4Tx UE is inferior to the 2Tx UE at least for this particular requirement. Hence a WF was agreed in last meeting to see whether power levels for large output power could be further evaluated. 
	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


In the figure below, the output power in the yellow region should be further considered. The red and blue lines are the tolerance requirements for 1Tx and 2Tx in the specification respectively. The grey one is the previous proposal for 4Tx as captured in above table. To proceed, one dB moving forward to the value to 2Tx is ok for us after further evaluation. The newly proposed tolerance for 4T along with requirements for 1T and 2T can be found in Figure 1 below in the maroon color. 
[image: ]
Figure 1: Lower bound tolerance of total configured power with equal power for 4 Tx
Based on the proposed values, the Pcmax tolerance for 4Tx is updated in the table blow:
Table 1: PCMAX,c tolerance for 4 Tx UL-MIMO for 4 Tx
	[bookmark: _Hlk137146822]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
	2.0

	23 ≤ PCMAX,c < 24
	5.0
	3.0

	22 ≤ PCMAX,c < 23
	5.0
	4.0

	19 ≤ PCMAX,c < 22
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0


Proposal 1: It is proposed to adopt the proposed Pcmax,c tolerance for 4Tx as in Table 1 .
Spec impact for the new 4Tx TxD UE capability
It was agreed in last meeting that a per FS TxD capability for 4Tx should be introduce from Rel-18 [2]. As mentioned in the LS, a similar TxD for 2Tx in a band combination was also agreed to be introduced from Rel-18. Consequently, there would be 3 TxD capabilities in the specification. One is per band defined for 2Tx (txDiversity-r16) and the other two are per FS/per band per BC defined for 2T and 4Tx respectively. 
In the current specification, there are some places using the wording like “if UE indicates txDiversity-r16”, now it’s ambiguous for 4Tx UE. For such description, we feel it is not necessary to use the explicit IE defined in the RAN2 spec, but all the relevant capabilities can be captured in clause 4.2 for the applicable of minimum requirements with changes like:
	e)	The requirements for Tx diversity in this release are applied for UE which indicates Tx diversity capability by IE [txDiversity-r16], [txDiversity2T-r18] or [txDiversity4T-r18].


For the rest of the spec, just use the generic wording, e.g. “if UE indicates or does not indicate Tx diversity capability” and the specific capability depends on UE reporting based on the UE architecture and implementation. 
The changes are reflected in the draft CR for 4Tx [3]. 
Proposal 2: It is proposed to list the TxD capabilities in clause 4.2 for the Applicability of minimum requirements, and not use the term with specific capability for the requirements part in the spec.

Conclusion
This contribution provides further consideration for remaining 4Tx requirements. We have the following proposal for 4Tx:
Proposal 1: It is proposed to adopt the proposed Pcmax,c tolerance for 4Tx as in the Table below.
Table 1: PCMAX,c tolerance for 4 Tx UL-MIMO for 4 Tx
	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
	2.0

	23 ≤ PCMAX,c < 24
	5.0
	3.0

	22 ≤ PCMAX,c < 23
	5.0
	4.0

	19 ≤ PCMAX,c < 22
	5.0

	14 ≤ PCMAX,c < 19
	6.0

	-40 ≤ PCMAX,c < 14
	7.0



Proposal 2: It is proposed to list the TxD capabilities in clause 4.2 for the Applicability of minimum requirements, and not use the term with specific capability for the requirements part in the spec.
A draft big CR for 4Tx requirements is provided in [3] for discussion. Note that the final requirements for 4Tx as well as 8Rx and lower MSD will be merged in a single big CR, which will be updated from the version endorsed in last RAN4 meeting with consideration of the progress in this meeting. 
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