[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _Ref124589705][bookmark: _Ref129681862][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 101-bis-e	R4-2201069
Electronic Meeting, 17th-25th, Jan, 2022

Source: 	Samsung
Title: 	MPR and capability signaling for 2Tx PC2 intra-band contiguous UL CA with UL MIMO 
Agenda Item:	6.3.2.4
Document for:	Approval
1. Introduction
In this paper, we would like to discuss the remaining issues of 2Tx MPR for PC2 contiguous UL CA with UL MIMO also taking the progress of single CC transparent TxD into consideration.
2. Discussion
As follows are the MPR agreement for PC2 intra-band ULCA with UL MIMO in RAN4#101-e [1].
Agreement: for 23+23dBm delta MPR
	
	CP-OFDM
	DFT-s-OFDM

	contiguous inner
	+0.5
	+1

	contiguous outer
	+0.5
	+1

	non-contiguous inner
	+0.5
	+1

	non-contiguous outer 1
	+1
	+1

	non-contiguous outer 2
	+1
	+1



Agreed WF for 26+26dBm MPR:
· In release 17 the 1Tx MPR can be reused without additional MPR for both 1Tx and 2Tx operations, i.e., rank-1 and rank-2 operations.
Agreed WF for 23+26dBm MPR:
· Depending on the capability signaling for 23+26dBm PC2 intra-band UL CA+UL-MIMO, either 23+23dBm MPR or 1Tx PC2 MPR will be applied
· FFS the capability signaling
· Option 1: reusing TxD
· Option 2: new signaling

As follows are the TxD agreement in RAN4#101-e GTW meeting [2].
Agreement:
· Leave TxD as implementation aspect and assume that UE that does not declare TxD meets 1Tx requirements and has at least one full power PA
· Only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD
· FFS whether 1Tx PC2 MPR requirement or 23+23 TxD MPR requirement needs be applied to 23+26 UE
· If PC2 UE does not report TxD, then 1Tx PC2 MPR requirement will be applied at least in one Tx operation mode
Although in GTW meeting’s agreement only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD, but in the discussion after GTW, many companies believe it is over restrictive, and for 23+26 PA configuration, TxD should not be prohibited to achieve PC2 in RAN4 spec, and it should be applied for single CC which is aligned with the discussion in intra-band contiguous UL CA+UL MIMO (TxD).
In WF [3], it was agreed that PC2 2Tx MPR for contiguous UL CA is the same for TxD or UL MIMO for the same PA architecture.
Observation 1: For the same PA configuration, same PC2 2Tx MPR should be applied to TxD and UL MIMO for single CC or contiguous ULCA.
Observation 2: Leave TxD as implementation aspect means it depends on UE’s claim whether to support TxD and assume that UE does not declare TxD meets 1Tx requirements and has at least one full power PA
The PA architectures, MPR options and UE capability for TxD and UL MIMO for single CC or contiguous UL CA are as below Table1 in order to achieve PC2. It should be noted that TxD and ULFPTx are optional features, new signaling may needed considering UE may not supporting these two features for some cases separate MPR defined in below table, but eventually it may depend on the MPR to decide whether new UE capability needed.
Observation 3: To achieve PC2, the PA architecture, MPR options and UE capability for TxD or UL MIMO for single CC or contiguous UL CA are as below Table1.
Table 1 MPR options and UE capability for different PA architectures for TxD or ULMIMO 
	PA architecture (To achieve PC2)
	Whether declare TxD
	MPR Options
	Whether additional capability needed 

	23+23
	Yes
	23+23 
	No

	26+23
	No
	1 PC2 Tx 
	No

	
	Yes
	23+23
	No

	
	
	23+26
	Yes

	
	
	1 PC2 Tx 
	Yes

	26+26
	No
	1 PC2 Tx 
	No

	
	Yes
	2 Tx PC1.5 MPR  
	No

	
	
	23+23 
	No

	
	
	1 PC2 Tx 
	Yes



According to the available MPR data, we share the similar view that the max [0.5-1]dB difference between 2Tx and 1Tx MPR or different 2TX PA configuration may not sufficient to introduce a new UE capability. It is also a simpler solution that If UE has claimed of supporting TxD, one set of requirement applies for different PA configuration. Furthermore, Some UE vendors may not want to disclose the RF architecture design, especially PA architecture is not interesting to the network.
Observation 4: We share the similar view that [0.5-1] dB difference between 2Tx and 1Tx or different 2TX PA configuration may not enough to introduce a new UE capability. Furthermore, some UE vendors may not want to disclose the RF architecture design.
Proposal 1: It is proposed to specify the same MPR for 2Tx PC2 contiguous ULCA with UL MIMO when UE claims supporting TxD. Accordingly, No new signaling needed to differentiate 23+23 and 23+26.
26+26 PA configuration is a superior PC2 implementation, which should be treated for PC1.5 UE. However, currently as defined in the spec [4], single band n41 maximum supports PC1.5, but in suffix “H” n41c maximum supports PC3, PC2 will be introduced in Rel-17(Not sure whether PC1.5 will be introduced for ULCA+ULMIMO in Rel-17). If a UE needs to support n41 PC1.5, two 26 PA will be used, meanwhile if it needs to support ULCA+UL MIMO in n41c (maximum PC2), the two 26 PC2 PA would be used to achieve PC2. Therefore In Rel-17 for PC2 contiguous ULCA with UL MIMO, 26+26 PA configuration should also be considered, it may different with the single CC TxD situation given that MOP of TxD and single band are the same.
For 26+26 PA configuration, it was agreed in WF [1], In release 17 the 1Tx MPR can be reused without additional MPR for both 1Tx and 2Tx operations, i.e., rank-1 and rank-2 operations. And in RAN4#101-e GTW meeting, it was agreed only UE supporting 26+26 for PC1.5 are allowed to report TxD. We support this conclusion given for 26+23 only one 26 PA to choose if exclude TxD, but for 26+26, two PA could be considered depending on UE’s choice.
Observation 5：To sum up, for 26+26 PA configuration to achieve PC2, TxD is not allowed per GTW agreement and we also support this. In Rel-17 the 1Tx MPR can be reused for PC2 2Tx ULCA with UL MIMO, this is similar with 23+23 PA configuration to achieve 23, MPR for PC3 contiguous CA with 1TX should be used according to [6].
Proposal 2: Based on above discussion and choices, Table 1 could be simplified to Table 2, it can be conclude that reusing TxD is enough to differentiate MPR requirement for different PA architecture.

Table 2 Proposed MPR for different PA architecture to achieve PC2
	PA architecture (To achieve PC2)
	Whether declare TxD
	MPR options
	Whether additional capability needed 

	23+23
	Yes
	23+23 
	No

	23+26
	No
	1 PC2 Tx 
	No

	
	Yes
	23+23
	No

	26+26
	No
	1 PC2 Tx 
	No



3. Conclusion
Observation 1: For the same PA configuration, same PC2 2Tx MPR should be applied to TxD and UL MIMO for single CC or contiguous ULCA.
Observation 2: Leave TxD as implementation aspect means it depends on UE’s claim whether to support TxD and assume that UE that does not declare TxD meets 1Tx requirements and has at least one full power PA
Observation 3: To achieve PC2, the PA architecture, MPR options and UE capability for TxD or UL MIMO for single CC or contiguous UL CA are as below Table1.
Table 1 MPR options and UE capability for different PA architectures for TxD or ULMIMO 
	PA architecture (To achieve PC2)
	Whether declare TxD
	MPR Options
	Whether additional capability needed 

	23+23
	Yes
	23+23 
	No

	26+23
	No
	1 PC2 Tx 
	No

	
	Yes
	23+23
	No

	
	
	23+26
	Yes

	
	
	1 PC2 Tx 
	Yes

	26+26
	No
	1 PC2 Tx 
	No

	
	Yes
	2 Tx PC1.5 MPR  
	No

	
	
	23+23 
	No

	
	
	1 PC2 Tx 
	Yes


Observation 4: We share the similar view that [0.5-1] dB difference between 2Tx and 1Tx or different 2TX PA configuration may not enough to introduce a new UE capability. Furthermore, some UE vendors may not want to disclose the RF architecture design.
Proposal 1: It is proposed to specify the same MPR for 2Tx PC2 contiguous UL CA with UL MIMO when UE claims supporting TxD. Accordingly, No new signaling needed to differentiate 23+23 and 23+26.
Observation 5：To sum up, for 26+26 PA configuration to achieve PC2, TxD is not allowed per GTW agreement and we also support this. In Rel-17 the 1Tx MPR can be reused for PC2 2Tx ULCA with UL MIMO, this is similar with 23+23 PA configuration to achieve 23, MPR for PC3 contiguous CA with 1TX should be used according to [6].
Proposal 2: Based on above discussion and choices, Table 1 could be simplified to Table 2, it can be conclude that reusing TxD is enough to differentiate MPR requirement for different PA architecture.
Table 2 Proposed MPR for different PA architecture to achieve PC2
	PA architecture (To achieve PC2)
	Whether declare TxD
	MPR options
	Whether additional capability needed 

	23+23
	Yes
	23+23 
	No

	23+26
	No
	1 PC2 Tx 
	No

	
	Yes
	23+23
	No

	26+26
	No
	1 PC2Tx 
	No
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