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1 Introduction

This document presents the summary of email approval [100b-e-NR-UEFeatures-eMIMO-04]  during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-eMIMO-04] Email discussion/approval till 4/24 – Ralf (ATT), (16-5 family)

· Whether 16-5a “UL full power transmission mode 0” is deleted

· Whether 16-5c “UL full power transmission mode 2” is split into two FG


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-eMIMO-04]  “Email discussion/approval” [1].
The following will be removed from the final document, however, in the meantime, please take note of this guidance of the RAN1 MCC technical officer:
	W.r.t the naming convention, the following suggestion […] may be helpful to keep the previous company’s name (only the most recent one) in the filename, so that we can easily tell which previous version this is based on, and may solve the issue when there are crossing emails.
e.g. something like the following:

5_Incoming_Liaison_Statements/Summary-1_v1-LG

5_Incoming_Liaison_Statements/Summary-1_v2-LG-CATT

5_Incoming_Liaison_Statements/Summary-1_v2-LG-vivo

5_Incoming_Liaison_Statements/Summary-1_v3-CATT-HWHiSi


2 Summary of Email Approval [100b-e-NR-UEFeatures-eMIMO-04] 
The following is the proposal in [1] for discussion in this email approval:

FL Proposal 4: (16-5 family)

· Whether 16-5a “UL full power transmission mode 0” is deleted

· Whether 16-5c “UL full power transmission mode 2” is split into two FG

2.1 UL full power transmission mode 0

The following are the alternatives in [1] for discussion in this email approval:
Alt. 1: Delete FG 16-5a

Alt. 2:
	16-5a
	UL full power transmission mode 0
	1. Supported UL full power transmission [mode 0]

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }
	2-13, 2-14
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 3:
	16-5a
	UL full power transmission mode 0
	1. Supported UL full power transmission [mode 0]

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }
	2-13, 2-14
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


According to the feedback in [1], ten out of 12 companies support either Alt. 2 or Alt. 3 or both. 

Can we agree there will be a row/FG for “UL full power transmission mode 0”? Further details such as component description, candidate values, type, xDD/FRx differentiation can be part of a second round email discussion. 
	Company
	Comments/Questions/Suggestions

	Apple
	Yes, we need UE capability reporting on whether UE supports “mode 0”

	OPPO
	Share the same view as Apple  that we need a UE capability to indicate the support of mode 0

	vivo
	Alt 3 looks fine, there is no mode 0 in RRC parameter name, in our understanding UL full power transmission is “fullpower”

ul-FullPowerTransmission-r16            ENUMERATED {fullpower, fullpowerMode1, fullpoweMode2}

	ZTE/Sanechips
	Firstly we share the same views with Apple and OPPO that there should be a UE capability of reporting the support of mode 0. 

Then, Alt3 is supported.

	Huawei, HiSilicon
	Support Alt.3, and also change 16-5a to 16-5, which is a family capability. Then, Mode-1 and Mode-2 belong to this family mode. There is no Mode-0 defined in RAN1.

	MediaTek
	Support UE capability reporting on whether UE supports “mode 0”

	QC
	Yes, we support a row/FG for “UL full power transmission mode 0”, i.e., Alt 2. And we disagree with Alt 3, which removes “mode 0”. The problem of Alt 3 is that, with “mode 0” removed, it is unclear that this FG is for the whole Rel-16 full power feature (which includes mode 0, 1, 2), or this FG is only for mode 0? 

	Intel
	We support that there should be a UE capability indicating the support of full power mode 0.

	Ericsson
	Agree a separate UE capability is needed for Mode 0.  We can keep the ‘mode 0’ in brackets for now, and clarify the nomenclature later.

	LG
	Support Alt 3. 

	NTT DOCOMO
	Yes, we need a row/FG for “UL full power transmission mode 0”. Our 1st preference is Alt.2, and 2nd preference is Alt.3. We have similar view as Qualcomm.


2.2 UL full power transmission mode 2
The following are the alternatives in [1] for discussion in this email approval:

Alt. 1:
	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Maximum number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 2:

	16-5c
	UL full power transmission mode 2—SRS resource based
	1. Supported UL full power transmission mode 2
2. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD

	16-5c-1
	UL full power transmission mode 2—TPMI/TPMI group
	1. Supported UL full power transmission mode 2
2. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}
3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.
4. FFS: Number of ports per SRS resource
5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set
6. TPMI group which delivers full power. FFS on details for supported number of Tx.
Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 3:

	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2
2. Number of Tx to support mode 2: {2Tx, 4Tx, 2Tx_4Tx}

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

7. . Number of SRS resources and Number of ports combination supported for mode 2 operation :

· 4Tx UE

· NSRS=2, Nports combination: {[2port, 4port]}

· FFS for other candidate values

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port Nports combination [1,2] shall be supported by 2Tx UE and [1,4] shall be supported by 4Tx UE.
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 4:
	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }

3. The maximum number of SRS resources in a set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.
4. FFS: Number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.
A. For 2 Tx: {not supported, or either or both of TPMI=0 and TPMI=1 are supported}, or

B. For 4 Tx non-coherent: {not supported or one of Group 0 – Group 3}, or

C. For 4 Tx partial coherent: {not supported or one of Group 0 – Group 6}

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 5:
	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

A. 2-port TPMIs in codebookSubset = nonCoherent if UE reports ‘non-coherent’ or ‘partial/non-coherent’ capability in 2-13

B. 4-port TPMIs in codebookSubset = nonCoherent if UE reports ‘non-coherent’ or ‘partial/non-coherent’ capability in 2-13

C. 4-port TPMIs in codebookSubset = partialandNonCoherent if UE reports ‘partial/non-coherent’ capability in 2-13

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


Alt. 6:
	16-5c
	UL full power transmission mode 2
	1. Supported UL full power transmission mode 2

2. Number of Tx SRS antenna ports to support mode 1: {2Tx, 4Tx, 2Tx_4Tx }

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’]. FFS on details for supported number of Tx.

4. FFS: Maximum number of ports per SRS resource

5. FFS: Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

6. TPMI group which delivers full power. FFS on details for supported number of Tx.

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port
	2-13, 2-14, 16-5b
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N N/A
	N N/A
	
	
	TBD


According to the feedback in [1], a majority of companies prefers alternatives other than Alt. 2. 
Can we agree there will be a single row/FG for “UL full power transmission mode 2”? Further details such as component description, candidate values, type, xDD/FRx differentiation can be part of a second round email discussion. 
	Company
	Comments/Questions/Suggestions

	Apple
	We prefer 2 FGs, however, as long as UE is allowed to indicate its capability in a flexible way, we are flexible in terms of the number of FG. We prefer the UE capability reporting to cover the following
Fga TPMI related 
1. FP TPMI for 2 port (bit map), 4 port non-coherent and 4 port partial coherent (group index)
FGb SRS related
2. The number of SRS ports that support mode 2 for possible downgrade configuration 

3. The maximum number of SRS resources in set with different number of ports [for usage set to ‘codebook’].
4. Number of ports per SRS resource, i.e. whether UE supports 2 port SRS with 4 port SRS together

5. FFS Maximum number of different spatial relation info for all SRS resources for usage set to ‘codebook’ in a resource set

	OPPO
	We support to  split “UL full power transmission mode 2” into two FGs since the following sub-features can work separately
1. Sub-feature 1:  virtualization based operation (SRS resources with different numbers of SRS ports)
2. Sub-feature 2: TPMI-reporting based operation

	vivo
	Support splitting “UL full power transmission mode 2” into two FGs

	ZTE/Sanechips
	Support the single row/FG for “UL full power mode 2”. 

In our views, if mode 2 is supported, the power scaling factor should be updated to Rel-16 mode, and we do NOT support the further enhancement for mode 2 (2FGs, e.g., splitting mode 2 into mode 2_1 (enhancing PUSCH power scaling factor) and mode 2_2 (TPMI based full power reporting)), which is also out of the scope of this UE feature discussion.

	Huawei, HiSilicon
	Support single row/FG for Mode-2.

Whether virtualization is UE implementation, no need to report gNB for the detailed information.

In the virtualization solutions, the port selection TPMIs are also can be used for full power transmission. Mode-2 is one complete solution, no need to split into two features. 

	MediaTek
	Prefer splitting 16-5c into 2 FGs

	QC
	Same view as Apple. We prefer to split 16-5c into 2 FGs. If we keep it as a single FG, then we should use separate capability bits to allow UE reports SRS related components and TPMI related components separately.  

	Intel
	Support a single row/FG for UL full power mode 2

We don’t see the necessity to have two separate FGs for mode 2 operation.

	Ericsson
	Somewhat prefer Alt 4 and using a single row, but agree that there are two basic behaviors: 1) virtualization via multiple SRS resources and 2) TPMI reporting, and it could be possible to support either or both of these two behaviors with two separate rows.  In case of a single row, value ranges for supported TPMIs should include ‘not supported’.

No need to have 16-5b as a dependency; full power mode 2 is independent of mode 1 (and mode 0) in my understanding.

	LG
	Support single row/FG. Same view with ZTE and Intel, we don’t see any necessity of separating mode2 operation into two. 

	NTT DOCOMO
	We support a single row/FG for “UL full power transmission mode 2”. In mode2, TPMI reporting-based operation should be baseline since the UE which is configured with single (or multiple) SRS resource(s) within an SRS resource set (i.e. SRI bit may not be needed) can achieve full power. In addition to the component, the UE should be able to report whether supporting virtualization-based operation (i.e. SRI bit is needed) or not. Hence, we do not need to split into two FGs.


3 Conclusions

…
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