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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].
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

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.

	Nokia, NSB
	Our preference is still to not define this FG. If others see a need then we need to clarify the content better, as mode 0 is not defined in the specifications.

	CATT
	Support the FL proposal – a dedicated row/FG for Mode 0. 



The original FL Proposal 1 included for “UL full power transmission mode 0”:
FL Proposal 4: (16-5 family)
· Whether 16-5a “UL full power transmission mode 0” is deleted

During the RAN1 #100bis-e conference call on April 22, 2020 the following agreement was reached:

Working assumption: Introduce a new FG 16-5a. The following is the starting point for further discussion by email with the intention to replace “mode 0” by the actual RRC parameter name 
	16-5a
	UL full power transmission [mode 0]
	Supported UL full power transmission [mode 0]
	2-13, 2-14
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N/A
	N/A
	
	
	TBD


· Address Nokia comment “we need to clarify the content better, as mode 0 is not defined in the specifications” and Qualcomm comment “with mode 0 removed it is unclear that this FG is for the whole Rel-16 full power feature”

Please use the following table to resolve the squared brackets and to address the concerns of Nokia, Qualcomm and others. Maybe we can also discuss the FFS “Per FS or Per band or Per band per BC” to finalize the row. 

	Company
	Comments/Questions/Suggestions

	vivo
	As commented during CC, there is another mode of operation than mode1 and mode2. We would like to confirm the working assumption. Regarding FFS, it should be per band.

	OPPO
	Support the working assumption.  Regarding the concern “mode 0 is not defined or is unclear”, we can reuse the counterparts in RRC parameter, i.e., [mode 0] -> fullpower.  Mode 1 and Mode 2 can also be changed accordingly. Hope it can address Nokia/QC’s concern.

Ul-FullPowerTransmission-r16            ENUMERATED {fullpower, fullpowerMode1, fullpoweMode2}     OPTIONAL    -- Need R


	Apple
	Agree with OPPO. In 38.213, mode 0 is that all TPMIs have power scaling = 1

	Ericsson
	Support the working assumption.  Agree with vivo that the capability should be per band.
Regarding the term ‘mode 0’: we would not like to get too hung up on that.  Note that RAN4 is even using this term informally in their requirements work.  What is important is that there is a 3rd mode of operation, as already supported by the RRC parameter Ul-FullPowerTransmission-r16 as OPPO points out.  Possible approaches could be the following or mixtures thereof:

	16-5a
	UL full power transmission “mode 0”
	Support for UL full power transmission other than mode 1 or mode 2



	16-5a
	UL full power transmission “mode 0”
	Support for UL full power transmission with factor ‘s’ from 38.213 section 7.1 fixed to ‘s’ = 1 



	16-5a
	UL full power transmission other than mode 1 or mode 2 
	Supported UL full power transmission other than mode 1 or mode 2



	16-5a
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpower’
	Supported UL full power transmission other than mode 1 or mode 2





	QC
	Support this working assumption. 
Among the 4 alternatives Ericsson provided to resolve the squared brackets, we prefer this one: 
	16-5a
	UL full power transmission “mode 0”
	Support for UL full power transmission with factor ‘s’ from 38.213 section 7.1 fixed to ‘s’ = 1 



Regarding the FFS, we think it should be “per FS”, i.e. per band per band combination. A simple example is that, due to UE’s PA, a UE can only support full power on one band. Suppose this UE can support UL CA on two bands. Then depends the band combination is band A+band B, or band A+band C, UE may choose to do full power on different band. For example, for band A+band B, UE may choose to support UL full power on band A. While for band A+band C, UE may choose to support full power on band C. Therefore, this UE feature needs to be “per FS”, i.e. per band per band combination.

	ZTE
	Support to confirm this working assumption, and meanwhile we do not see any necessities of a new terminology herein. So we prefer the following structure

	16-5a
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpower’
	Support for UL full power transmission with factor ‘s’ from 38.213 section 7.1 fixed to ‘s’ = 1




	Intel
	Support the working assumption.

Regarding the term of ‘mode 0’, the 4th alternative is preferred with the following modification:
	16-5a
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpower’
	Supported UL full power transmission other than mode 1 or mode 2with Ul-FullPowerTransmission set to ’fullpower’


Then for Mode 1 and Mode 2, similar description can be used.
Just for example:
	16-5b
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpowerMode1’
	Supported UL full power transmission with Ul-FullPowerTransmission set to ’fullpowerMode1’



	16-5c
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpowerMode2’
	Supported UL full power transmission with Ul-FullPowerTransmission set to ’fullpowerMode2’



Since the UE capability is RAN2 spec, we think this is helpful to maintain consistence with RRC spec.

	LG
	Support the working assumption.  Agree with vivo that the capability should be per band.
We are open to further discussion on the naming of mode0. Between some alternatives above, we are fine with the following alternative:
	16-5a
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpower’
	Supported UL full power transmission other than mode 1 or mode 2




	NTT DOCOMO
	Support the working assumption. Regarding the structure, we prefer the following one in terms of ease of understanding.
	16-5a
	UL full power transmission with Ul-FullPowerTransmission set to ’fullpower’
	Support for UL full power transmission with factor ‘s’ from 38.213 section 7.1 fixed to ‘s’ = 1






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
8. 
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.

	Nokia, NSB
	We support single FG for Mode-2.

	CATT
	Support a single FG for Mode-2, but also fine with two separate FG for SRS related and TPMI related. 



Unfortunately, there is much support for both a single FG and splitting the FG. We need to resolve this by Friday. My suggestion again is to first decide whether we have one or two rows/FGs and to work on the details in a second step. Please don’t just state your preference (one versus two rows) and please don’t just state which alternative you prefer. We need to move further. Please argue why two rows are needed, maybe by providing the details you have in mind for component descriptions, component candidate values and such, but I don’t want to get hung up in these details quite yet. Signalling aspects, however should be discussed and resolved as soon as possible so as it relates to the number of rows please take these into account. For instance, can a single FG be designed to be somewhat comparable in signalling capability to two rows. However, keep in mind the RAN2 guidance that support is indicated by one bit per row/FG. 

	Company
	Comments/Questions/Suggestions

	vivo
	As we mentioned in our tdoc, there are two flavors in Mode 2: 1) multiple SRS configured with different number of ports, 2) full power TPMI reporting. For flavor 1), from UE hardware point of view it can already be supported in Rel-15, only difference is that, e.g., for 2 Tx UE single port SRS and 2 ports SRS is exclusive configured by RRC. Having said that, this type of UE has to support Rel-15 single port SRS configuration which can deliver Pc_max, in this case the UE virtualizes Tx antennas or not is up to implementation. 2) is designed considering specific RF architecture in mind, e.g. in 2Tx case, where one PA is capable of delivering full power and another PA is not. Splitting into 2 separate rows is more flexible design, if the group decides to go for 1 row then “full power TPMI indication” should include a value “not supported”. Because UE configured with multiple SRS with different number of ports can deliver full power for lower rank transmission. 

	OPPO
	As we mentioned before, there are two sub-features for Mode 2
· Sub-feature 1:  virtualization based operation (SRS resources with different numbers of SRS ports)
· Sub-feature 2: TPMI-reporting based operation
These two sub-features can work independently. Here are some examples.
· 4Tx UE, power class 3
· For a UE with PA [17, 17, 17, 17]dBm,   it can support full power transmission via virtualization based operation (sub-feature1)
· For a with PA [23, 23, 17, 17]dBm,   it can support full power transmission via TPMI-reporting based operation (sub-feature2)
· 2Tx UE, power class 3
· For a UE with PA [23, 20],  it can support full power transmission via TPMI-reporting based operation (sub-feature2)
· For a 2Tx UE, it does not need to report the support of sub-feature1 since 1-port transmission scheduled by DCI 0_0 can achieve full power transmission.

Thus different UEs with different implementations, and they will report different UE capabilities. Thus it is beneficial to split the FG.



	Huawei, HiSilicon
	We support single feature group, and do not agree to support 2 separate rows.
At first, whether virtualization is left to UE implementation, not necessary to report to NW. Each antenna port can be virtualized or not from Rel-15. We do not think such implementation should let NW know.
Second, the virtualization and TPMI reporting are two parts for Mode-2, but not two separate solutions. 
For example, 2 ports case, TPMI reporting is 2 bits (bit-map) for {None, TPMI0, TPMI1, TPMI0+TPMI1}. If UE with 23+20dBm, the TPMI0 will be reported; If 20+20, {None} will be reported for full power, then NW will configure single port transmission (single port anyway support full power). Here, whether virtualization is no need to report to NW.
For another example, if UE with 17+17+17+17dBm, TPMI report will be {None}, then NW understand only single-port will support full power (single port anyway full power). If UE with 23+23+17+17dBm, 4 port TPMI [1 0 0 0] or [0 1 0 0] or [1 1 0 0]……, and 2 port TPMIs [1 0] will be reported. Then, NW will understand which TPMIs can used for full power transmission. Whether virtualization, UE do not need to report here.

	Apple
	We support 2 FGs. Mode 2 has two important aspects (1) Indicate TPMI that supports UL FP (2) Flexible SRS configuration for antenna virtualization, i.e. up to 4 SRS resources in a resource set with different number of ports per SRS resource.
Those 2 aspects should be indicated independently without, or with minimum, dependency. In other words, in the extreme case 
· UE can only indicate TPMI that supports UL FP due to its PA, and not requesting any antenna virtualization, i.e. more flexible SRS configuration 
· UE can indicate that no additional TPMI that supports UL FP, but request antenna virtualization
Having said that, some of the signalling is not 0/1. For example, TPMI indication is either a value range, or it is a bit map. Therefore, in theory single FG might also be possible. The cleaner solution is to have 2 FGs, one for TPMI related and one for SRS related   

	Ericsson
	If the concern about having 2 feature groups is that UE reports details of its implementation, we agree this should be avoided.  However, my understanding is that the two feature groups should be according to whether TPMIs are reported as capabilities and how a UE supports SRS resources with different numbers of ports.  I don’t believe anyone proposes to directly report if ‘virtualization’ is supported.
We agree that Mode 2 is one mode, however, it is clear that it can be configured with different numbers of SRS resources and according to different full power TPMI groups.  If Mode 2 related capability is split across two rows, it can clearly still be one mode.  What is important in our understanding is how the parameters that configure capability are constrained: the value ranges and value range combinations should be set to allow configurations supported by Mode 2.  
Overall, we think the debate between two rows or one row is not critical, but the value ranges are.  
If one row is used, the maximum number of SRS resources supported by the UE (either 2 or 4*) and which, if any, TPMI group(s) it supports should be reported.
If two rows are used, the maximum number of SRS resources supported by the UE (either 2 or 4*) can be in a first row, and which, if any, TPMI group(s) it supports should be reported in a second row depending on the first.
Note that the details of TPMI group reporting need to be resolved, but we can do that at as a next step.
*Also note that the values of 2 or 4 come from the following RAN1#98 agreement:
Agreement
· For 4 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For 2 TX UEs, a maximum of 4 SRS resources are supported in Mode 2 for usage set to ‘codebook’ in a set
· Depending on UE capability, either up to 2 or 4 SRS resources are supported
· For mode 2 UEs, up to 2 different spatial relation info can be configured for all SRS resources with usage set to ‘codebook’
Note: it does not mean to support simultaneous transmission of multiple SRS resources usage is set to ‘codebook’

	QC
	We support split 16-5c into 2 FGs. Like many companies already explained, SRS virtualization and TPMI reporting are two different methods to support full power under mode 2. A UE support mode 2 does not necessarily mean UE has to support TPMI reporting. Split it into two FGs allows UE to report support one method while not supporting the other, or support both. It is the cleanest design with largest flexibility. On the other hand, if we keep it as a single FG, a joint signaling codebook is needed to indicate UE support virtualization only, support TPMI report only, or support both. In other words, RAN1 need to discuss and settle down a joint codebook to signal the two sub features jointly. Firstly, design such a joint codebook requires a lot of effort and time, considering the TPMI grouping codebook design itself is complicated and NOT completed yet. Secondly, even we can come up with such a joint codebook, the signaling overhead is still larger than split into 2 FGs. For example, if we go with Huawei suggested use a codepoint = {NULL} in the joint codebook to indicate UE support only SRS virtualization, UE still need to transmit X bits, assuming the joint codebook size is X bits. However, if using two split codebook, 2 bit is enough to signal this. UE just one 1 bit to indicate it can support virtualized SRS FG under mode 2, and report it does not support TPMI grouping (1 bit). Typically X is larger than 2. 

Based on the above reasons, we support split 16-5c into 2 FGs.

	Intel
	The benefit to have separate FGs for Mode 2 is still not clear to us.
Regarding antenna virtualization and TPMI reporting, we don’t think they are totally separated methods. As mentioned by Huawei, after virtualization to 2-ports, the UE still need to report which TPMI of 2-port can support full power.
In our view, whether to have separate FGs for Mode 2 is not very critical issue at this stage. The number of FGs/rows actually depends on what components are defined for Mode 2 full power operation. Obviously, companies have different views on which components should be included for Mode 2.
Therefore, our suggestion is to discuss the components for Mode 2 firstly because the components should be defined anyway. And if the necessity for separate FGs are identified, then we can split the components into two separate FGs/rows or even more than two if necessary.

	LG
	We support single feature group, and do not agree to support 2 separate rows, since virtualization based and TPMI based operations are not independent features. 
Also, we have the same view with Huawei that whether to support the virtualization is left to UE implementation, not necessary to report to NW.

	ZTE
	First of all, we need to prevent the possibility that, due to introduction of 2FGs, mode 2 is split 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.
Then, we still support single feature group as our first priority. In order to make progress, if we really would like to have two FGs with majority views, the second FG for (TPMI based full power reporting) should be depended on the first FG (enhancing PUSCH power scaling factor). It quite likes the second bullet of Ericsson’s suggested framework.

	Nokia, NSB
	We have a preference for single FG. The latest proposal from FL in the updated summary is fine for us, with correction of text in component 2 (“Number of TX” to become “Number of SRS Tx ports”).



Conclusions
Daily conference calls were held on the topic of Rel. 16 NR UE features for eMIMO. A combination of these conference calls with traditional email discussion led to the following agreements during RAN1 #100bis-e [2].

Working assumption: Introduce a new FG 16-5a. The following is the starting point for further discussion by email with the intention to replace “mode 0” by the actual RRC parameter name 
	16-5a
	UL full power transmission [mode 0]
	Supported UL full power transmission [mode 0]
	2-13, 2-14
	Y
	N/A
	Y
	FFS: Per FS or Per band or Per band per BC
	N/A
	N/A
	
	
	TBD


· Address Nokia comment “we need to clarify the content better, as mode 0 is not defined in the specifications” and Qualcomm comment “with mode 0 removed it is unclear that this FG is for the whole Rel-16 full power feature”


Conclusion: Keep one row in the feature list attached to the LS sent to RAN2 with an Action in the LS pertaining to FG 16-5c (action to be discussed in Hiroki’s email thread on LS)
Note: this cannot be construed as guidance whether the final feature list has one or two rows for [UL full power transmission mode 2]
	16-5c
	[UL full power transmission mode 2]
	1. [bookmark: _GoBack][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
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