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1 [bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
LS from RAN5 on the modifiedMPR-Behaviour definition in 101-2 spec. This paper will discuss these issues and try to give feedback.

	When defining test specification for FR2 MPR enhancements, RAN5 needed clarifications on modifiedMPR-Behaviour capability bit 0 in TS38.101-2 as listed below:
a) For Rel-15 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 applicable if the UE supports modifiedMPR-Behaviour bit 0 UE capability?
b) For Rel-15 PC2 and PC4 UEs, is modifiedMPR-Behaviour bit 0 capability applicable?
c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? In case it is mandatory then  is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true? 
d) For Rel-16 PC3 UE, which version of specification is taken as default MPR requirement, 38.101-2 v16.2.0 or latest version (v16.11.0 released in Apr 2022)? What are the Rel-16 MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
e) For Rel-16 PC2, PC4 and PC5 UEsis modifiedMPR-Behaviour bit 0 capability applicable?
f) For Rel-17 PC3 UE, what are the MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?



2 Discussion
2.1 modifiedMPR-Behaviour in FR2
[bookmark: _Hlk109899120]The Rel-15 FR2 MPR definition was reviewed in Rel-16 FR2 enhancement, and it was agreed to improve UE performance by extending the region 1 scope and narrow down the edge region with Rel-16 CR [1] agreed in RAN4#93. Then in RAN4#95, the modifiedMPR-Behaviour table was introduced Rel-16 and Rel-15 FR2 which refers to 101-2 v16.2.0 MPR [2][3]. And the reason to ask Rel-15 UE to optionally support Rel-16 MPR was to give Rel-15 UE chance to improve its performance. After that, the modifiedMPR-Behaviour table was in the spec and no changes to that. Using modifiedMPR-Behaviour to indicate the MPR that UE complies is common in 38101 series.

Observation 1:    Improved MPR was introduced in Rel-16 38.101-2 v16.2.0 which makes two different MPRs exist in Rel-16 specs, and modifiedMPR-Behaviour IE was used to indicate which MPR UE supports.

Observation 2:    Rel-15 modifiedMPR-Behaviour IE refers to Rel-16 spec which aims to allow Rel-15 UE to improve its MPR and it is optional.

2.2 modifiedMPR-Behaviour in different releases
Regarding the questions from RAN5 about the modifiedMPR-Behaviour indication in different releases, below will share some view on each question.
a) For Rel-15 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 applicable if the UE supports modifiedMPR-Behaviour bit 0 UE capability?
The modifiedMPR-Behaviour table also introduced in Rel-15 to allow Rel-15 UE leverage the improved MPR. Therefore, the answer should be “yes”.
b) For Rel-15 PC2 and PC4 UEs, is modifiedMPR-Behaviour bit 0 capability applicable?
The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4 in Rel-15.
c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? In case it is mandatory then is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true? 
The improved MPR was introduced from 38.101-2 v16.2.0, it makes different MPRs exist in Rel-16, thus modifiedMPR-Behaviour bit 0 was defined to indicate which MPR apply. 
UEs comply with 38.101-2 v16.2.0 and onwards shall support the improved MPR and signal modifiedMPR-Behaviour bit 0=true. 
For UEs comply with 38.101-2 Rel-15 or Rel-16 v16.0.0 and v16.1.0 can consider this improved MPR as optional enhancement, thus can signal modifiedMPR-Behaviour bit 0=false.
Therefore, the MPR defined in 38.101-2 v16.2.0 is not mandatory for Rel-16 PC3 UE.
d) [bookmark: _Hlk109900960]For Rel-16 PC3 UE, which version of specification is taken as default MPR requirement, 38.101-2 v16.2.0 or latest version (v16.11.0 released in Apr 2022)? What are the Rel-16 MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
The improved MPR was introduced from Rel-16 v16.2.0, and after that modifications/updates could happen. For Rel-16 PC3 UE the latest version of specification can be taken as default MPR requirement.
If Rel-16 UE signals modifiedMPR-Behaviour bit 0=false, the original MPR requirements apply and can refer to the latest of version of 38.101-2 with original MPR requirements which is v16.1.0.
If Rel-16 UE signals modifiedMPR-Behaviour bit 0=true, the Rel-16 latest version MPR requirements apply.
e) For Rel-16 PC2, PC4 and PC5 UEsis modifiedMPR-Behaviour bit 0 capability applicable?
The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4/5 in Rel-16.
f) For Rel-17 PC3 UE, what are the MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
Rel-17 PC3 UE should comply with the improved MPR defined in the latest Rel-17 version of 38.101-2, and should signal modifiedMPR-Behaviour bit 0=true.

Proposal 1:         Proposed to reply RAN5 as the annex for each question, and the key information as below:

1) The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4/5 in Rel-15 and Rel-16.
2) Rel-15 and Rel-16 PC3 UE can optionally support the improved MPR and indicate modifiedMPR-Behaviour bit 0=1
3) Rel-17 PC3 UE mandatory support the improved MPR, and no need to further define the modifiedMPRbehavior

2.3 Update of modifiedMPR-Behaviour to clarify different releases
To resolve the ambiguity in the spec cause by above modifiedMPR-Behaviour among different releases, it is proposed to update the modifiedMPR-Behaviour definition as below.

Proposal 2:         Proposed to use the latest version of 38.101-2 Rel-16 specification as the reference MPR requirement in modifiedMPRbehavior IE for Rel-15 and Rel-16, considering modifications /updates could happen after the improved MPR was introduced in v16.2.0:

From: FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
To: FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards


For Rel-15:
Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior
	NR Band
	Index of field
(bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	n257
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n257

	n258
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n258

	
	1
	Void
	

	
	2
	- NS_203 as defined in clause 6.5.3.2.4 or both NS_203 and CA_NS_203 as defined in clause 6.5A.3.2.4 of 38.101-2 from v15.11.0 and onwards
	- This bit shall be set to 1 by a UE supporting n258 or both n258 and CA_n258

	n260
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n260

	n261
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n261



For Rel-16:
Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior
	NR Band
	Index of field
(bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	n257
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n257

	n258
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n258

	
	1
	Void
	

	
	2
	- NS_203 as defined in clause 6.5.3.2.4 or both NS_203 and CA_NS_203 as defined in clause 6.5A.3.2.4 of 38.101-2 from v15.11.0 and onwards
	- This bit shall be set to 1 by a UE supporting n258 or both n258 and CA_n258

	n260
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n260

	n261
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards
	- This bit may be set to 1 by a UE supporting n261




[bookmark: _Hlk109912490]For Rel-17, there is only one MPR requirement applied in the spec from v17.0.0, and no modifiedMPRbehavirour is needed. Thus remove the modifiedMPRbehavirour of PC3 MPR.

Proposal 3:         Proposed to remove the modifiedMPRbehavior of PC3 MPR from Rel-17 since there is only one MPR defined for PC3 which means the improved MPR in Rel-17 is mandatory for PC3 UE.

Table H.1-1: Definitions of the bits in the field modifiedMPRbehavior
	NR Band
	Index of field
(bit number)
	Definition
(description of the supported functionality if indicator set to one)
	Notes

	n257
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
	- This bit may be set to 1 by a UE supporting n257

	n258
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
	- This bit may be set to 1 by a UE supporting n258

	
	1
	Void
	

	
	2
	- NS_203 as defined in clause 6.5.3.2.4 or both NS_203 and CA_NS_203 as defined in clause 6.5A.3.2.4 of 38.101-2 v15.11.0
	- This bit shall be set to 1 by a UE supporting n258 or both n258 and CA_n258

	n260
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
	- This bit may be set to 1 by a UE supporting n260

	n261
	0 (leftmost bit)
	- FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
	- This bit may be set to 1 by a UE supporting n261





3 Conclusion

Observation 1:    Improved MPR was introduced in Rel-16 38.101-2 v16.2.0 which makes two different MPRs exist in Rel-16 specs, and modifiedMPR-Behaviour IE was used to indicate which MPR UE supports.

[bookmark: _Hlk109914011]Observation 2:    Rel-15 modifiedMPR-Behaviour IE refers to Rel-16 spec which aims to allow Rel-15 UE to improve its MPR and it is optional.

Proposal 1:         Proposed to reply RAN5 as the annex for each question, and the key information as below:
1) The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4/5 in Rel-15 and Rel-16.
2) Rel-15 and Rel-16 PC3 UE can optionally support the improved MPR and indicate modifiedMPR-Behaviour bit 0=1
3) Rel-17 PC3 UE mandatory support the improved MPR, and no need to further define the modifiedMPRbehavior

Proposal 2:         Proposed to use the latest version of 38.101-2 Rel-16 specification as the reference MPR requirement in modifiedMPRbehavior IE for Rel-15 and Rel-16, considering modifications /updates could happen after the improved MPR was introduced in v16.2.0:

From: FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 v16.2.0
To: FR2 power class 3 MPR as defined in clause 6.2.2.3 of 38.101-2 from v16.2.0 and onwards

Proposal 3:         Proposed to remove the modifiedMPRbehavior of PC3 MPR from Rel-17 since there is only one MPR defined for PC3 which means the improved MPR in Rel-17 is mandatory for PC3 UE.
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4 Annex: Draft reply LS

Title:	R17 Reply LS on ModifiedMPR-Behaviour clarification for different power classes
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Release:	Rel-16
Work Item:	NR_RF_FR2_req_enh-UEConTest
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Contact Person:
Name: Jinqiang Xing
E-mail Address: xingjinqiang@OPPO.com

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org 	

Attachments:	-


1. Overall Description:
RAN4 would like to thank RAN5 for the LS on ModifiedMPR-Behaviour clarification for different power classes and RAN4 would like to give following answers to the questions:
a) [bookmark: _Hlk109901664][bookmark: _Hlk109901627]For Rel-15 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 applicable if the UE supports modifiedMPR-Behaviour bit 0 UE capability?
[RAN4 Answers]: The modifiedMPR-Behaviour table also introduced in Rel-15 to allow Rel-15 UE leverage the improved MPR. Therefore, if the UE supports modifiedMPR-Behaviour bit 0 UE capability the MPR as defined in 38.101-2 from v16.2.0 and onwards apply.
b) For Rel-15 PC2 and PC4 UEs, is modifiedMPR-Behaviour bit 0 capability applicable?
[RAN4 Answers]: The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4 in Rel-15.
c) For Rel-16 PC3 UE, is the MPR as defined in 38.101-2 v16.2.0 mandatory or optional? In case it is mandatory then is the Rel-16 UE expected to signal modifiedMPR-Behaviour bit 0=true? 
 [RAN4 Answers]: The improved MPR was introduced from 38.101-2 v16.2.0, it makes different MPRs exist in Rel-16, thus modifiedMPR-Behaviour bit 0 was defined to indicate which MPR apply. Therefore, it is not mandatory in Rel-16. 
However, UEs comply with 38.101-2 v16.2.0 and onwards is expected to support the improved MPR and signal modifiedMPR-Behaviour bit 0=true.
d) [bookmark: _Hlk109902619]For Rel-16 PC3 UE, which version of specification is taken as default MPR requirement, 38.101-2 v16.2.0 or latest version (v16.11.0 released in Apr 2022)? What are the Rel-16 MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
[bookmark: _Hlk109913040][bookmark: _Hlk109903391][RAN4 Answers]: The improved MPR was introduced from Rel-16 v16.2.0, and after that modifications/updates could happen. For Rel-16 PC3 UE the latest version of specification can be taken as default MPR requirement.
If Rel-16 UE signals modifiedMPR-Behaviour bit 0=false, the v16.1.0 MPR requirements apply.
If Rel-16 UE signals modifiedMPR-Behaviour bit 0=true, the Rel-16 latest version MPR requirements apply.
e) For Rel-16 PC2, PC4 and PC5 UEsis modifiedMPR-Behaviour bit 0 capability applicable?
 [RAN4 Answers]: The improved MPR was only considered for PC3 UE, thus should not be applicable to PC2/4/5 in Rel-16.
f) For Rel-17 PC3 UE, what are the MPR requirements if the UE signals respectively modifiedMPR-Behaviour bit 0=false and modifiedMPR-Behaviour bit 0=true?
[RAN4 Answers]: Rel-17 PC3 UE should comply with the improved MPR defined in the latest Rel-17 version of 38.101-2, and RAN4 will remove the modifiedMPR-Behaviour for PC3 MPR from Rel-17 spec since there is only one MPR defined for PC3.

2. Actions:
To RAN2:
ACTION: RAN4 respectfully ask RAN5 to take above into consideration.

3. Date of Next TSG WG RAN4 Meetings:
TSG-RAN WG4 Meeting #104bis-e	10 - 19 Oct 2022         Online
