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1 Introduction

This document presents the summary of email discussion/approval [101-e-NR-eMIMO-UEFeature-04] during RAN1 #101-e. According to the Chairman’s Notes:

	[101-e-NR-eMIMO-UEFeature-04] Email discussion/approval till 5/29 – Ralf (AT&T)

· Finalize all FGs in the 16-4, 16-5, and 16-6 families of features as in x4285


The following was discussed and agreed during RAN1 #101-e within the scope of [101-e-NR-eMIMO-UEFeature-04].
2 Summary of email discussion/approval [101-e-NR-eMIMO-UEFeature-04]
This email discussion/approval aims to finalize all FGs in the 16-4, 16-5, and 16-6 families of features. Open issues are highlighted in yellow [1] and summarized in [2] based on the contributions submitted to RAN1 #101-e. Additional aspects can be raised as part of this email discussion.

Companies are asked to prioritize the following:

· Any change to the number of rows, i.e., deletion of rows, merging of rows, splitting of rows …

· Any change to a component that impacts signalling design, e.g., because the component requires candidate values to be signalled incl. {enabled, disabled}

· Any change to the type 

· Any change to xDD/FRx differentiation 

· Any change to whether the gNB needs to know if the feature is supported

· Any change to whether capability exchange between UEs (V2X only) is applicable

· Any change to a note that impacts signalling design, e.g., because a component requires candidate values to be signalled incl. {enabled, disabled} 

The following should only be discussed if relevant or necessary in order to finalize aspects with ASN.1 impact: 

· Any change to a component that does not impact signalling design

· Any change to a note that does not impact signalling design

· Any change to whether a feature group is mandatory or optional

· Any change to consequences if a feature is not supported by a UE

· Any change to prerequisite feature groups for a feature

The following tables represent the latest version of the FGs in the 16-4, 16-5, and 16-6 families of features [1]. Companies are invited to provide their views on how to finalize the respective FG in the 16-4, 16-5, and 16-6 families of features in the following tables.

	16-4
	Low PAPR DMRS for DL
	Low PAPR DMRS for PDSCH
	FFS
	
	N/A
	
	[Per UE]
	No
	No
	
	
	[Optional]


	Company
	Comments/Questions/Suggestions

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
This FG should be “optional with capability signaling”
The “FFS” on pre-requisite can be removed, as we don’t see the need of any pre-requisite for this FG.

	ZTE
	This feature should be per UE and optional. That’s because low PAPR design for DL DMRS does not impact hardware implementation. So per UE is enough.

	Spreadtrum
	This FG should be optional.

	Samsung
	Suggest to remove FFS on pre-requisite.

Support “per band”

Support “optional with capability signaling”.

	vivo
	Should be per band, optional with capability signaling


	16-5a
	UL full power transmission [mode 0]
	1. Supported UL full power transmission [mode 0]
	2-13, 2-14
	Yes
	N/A
	Yes
	FFS: Per FS or Per band or Per band per BC
	N/A
	N/A
	
	
	FFS


	Company
	Comments/Questions/Suggestions

	QC
	The square bracket around mode 0 can be removed. 
This FG need to 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. 
This FG should be “optional with capability signaling”

	ZTE
	We do not have any definitions for ‘[mode0]’. So, we prefer to reuse the titles of RRC parameters for all Mode0, 1, 2.

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

	Spreadtrum
	· ‘[mode 0]’ should be removed

· This FG is optional

	Samsung
	· Remove bracket around mode 0

	vivo
	· Removing [mode0] is fine, should be per band per BC 


	16-5b
	UL full power transmission mode 1
	1. Supported UL full power transmission mode 1
2. [Number of Tx to support mode 1: {2Tx, 4Tx, 2Tx_4Tx}]
3. [New UL codebook set(s) per supported Tx]


	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	No
	No
	
	
	FFS


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	· Component 2 is not needed given Rel-15 capability indication already

· Component 3 should be removed as there is no consensus to include it in RAN1 eMIMO.

	QC
	Same comment as for 16-5a, this FG need to 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.
Support to keep component 2. 

This FG should be “optional with capability signaling”

	ZTE
	We share the same views with Nokia/NSB that component 2 and 3 should be removed. 

· The motivation for “16-5b: Number of Tx to support mode 0/1/2: {2Tx, 4Tx, 2Tx_4Tx}” is unclear with the following analysis, and those three components also restrict the flexibility of gNB configuration significantly. 

· For mode 1, the scaling factor is the same as Rel-15, and only extension of the UL codebook is supported herein. It does not make sense that the extension of codebook is only applied to a specific number of Tx ports. 

	Spreadtrum
	This FG should be optional.

	Samsung
	Remove 2Tx_4Tx from component 2

	vivo
	Component 3 should be removed. 2Tx_4Tx can be kept in component 2, the reason is 4Tx UE may or may not support full power transmission with 2 ports SRS configured 


	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.

Note: UE indicating mode 2 shall support full power transmission for 1 antenna port]
	2-13, 2-14
	
	N/A
	
	FFS: Per FS or Per band or Per band per BC
	No
	No
	
	
	FFS


	Company
	Comments/Questions/Suggestions

	Nokia, NSB
	One single FG is enough from our point of view, but it might be better to wait for RAN2 feedback before making further decisions. In any case we would like to observe that the note and component 5 are not necessary in our view.

	QC
	Support to split 16-5c to two separate FGs, one for SRS resource related and one for TPMI reporting related, because SRS virtualization and TPMI reporting are two different ways to support mode 2. 
Also, same comment as for 16-5a and 16-5b, the two split FGs for mode 2 need to be “per FS”
The two split FGs for mode 2 should be “optional with capability signaling”

	ZTE
	One single FG is sufficient and can also well handle the feature of UL-Tx-Switching. Some more detailed analysis between Tx mode 2 and UL-Tx-Switching can be found in our contribution R1-2003476.

· Component 2 should be removed, since this component is also redundant and similar to Component 2 in FG16-5b, considering that the component “16-5-6: TPMI group which delivers full power” can fully provide the UE capability of which TPMIs can support full power. As a compromise, we can consider how to draft the requirement in component 3 and component 4.
· Regarding component 5, We think this component is needed. We can consider the candidate values of "1", "2" or "4" for this component.

· Regarding the case that UE does not support additional TPMI with full power, one entry of “NULL” (i.e., no further TPMI group is supported for full power) can be considered as a candidate value for TPMI group reporting. Consequently, in order to save the FG signaling, the single FG 16-5c seems to be sufficient.

	Spreadtrum
	· Regarding that both virtualization and TPMI group based reporting could achieve full power transmission, from the perspective of UE flexibility, we prefer to split FG 16-5c into two FGs: one for SRS resource related, one for TPMI grouping which delivers full power.
· This FG should be optional.

	Samsung
	· Split this FG into two rows with component 6 being a separate row or FG

· Remove 2Tx_4Tx from component 2

· Remove FFS from component 3
· Remove component 4 and 5

	Vivo
	· Although RAN2 feedback is yet to arrive, we propose to split into 2 rows.
· Remove FFS part from component 3 

· Remove component 4 and 5

· Per band


	16-6a
	Low PAPR DMRS for PUSCH without transform precoding
	1. For PUSCH without transform precoding
	FFS
	Yes
	N/A
	Yes
	FFS: Per band
	N/A
	N/A
	
	
	FFS: Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
This FG should be “optional with capability signaling”
The “FFS” on pre-requisite can be removed, as we don’t see the need of any pre-requisite for this FG.

	ZTE
	This feature should be per UE and optional.

	Spreadtrum
	This FG should be per band and optional.

	Samsung
	Suggest to remove FFS on pre-requisite.

Support “per band”

Support “optional with capability signaling”.

	vivo
	Per band, optional with capability signaling


	16-6b
	Low PAPR DMRS for PUCCH
	For PUCCH format 3 and[/or] PUCCH format 4, [if capable,] with transform precoding and with pi/2 BPSK modulation
	[FG 1-7, 4-4, 4-5]
	
	N/A
	
	FFS: Per band
	No
	No
	
	
	FFS: Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
This FG should be “optional with capability signaling”

Regarding the pre-requisite “[FG 1-7, 4-4, 4-5]”, we don’t see they are necessary and they should be deleted. 

	ZTE
	This feature should be per band and optional.  That’s because low PAPR DMRS for PUCCH may impact hardware implementation, so per band is better.
Suggested wording is
For PUCCH format 3 and[/or] PUCCH format 4, [if capable,] with transform precoding and with pi/2 BPSK modulation

	Spreadtrum
	This FG should be per band and optional.

	Samsung
	[/or] and [if capable] can be removed
Suggest to remove the pre-requisite.

Support “per band”

Support “optional with capability signaling”.

	vivo
	Per band, optional with capability signaling


	16-6c
	Low PAPR DMRS for PUSCH with transform precoding and with pi/2 BPSK
	For PUSCH with transform precoding and with pi/2 BPSK modulation
	FFS
	Yes
	N/A
	Yes
	FFS: Per band
	N/A
	N/A
	
	
	FFS: Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	QC
	This FG should be “per band”, as a UE may be able to support it in one band, but not in another band. For example, UE can support this feature in licensed band, but not in unlicensed band.
This FG should be “optional with capability signaling”

The “FFS” on pre-requisite can be removed, as we don’t see the need of any pre-requisite for this FG.

	ZTE
	This feature should be per band and optional.  

	Spreadtrum
	This FG should be per band and optional.

	Samsung
	Suggest to remove FFS on pre-requisite.

Support “per band”

Support “optional with capability signaling”.

	vivo
	Per band, optional with capability signaling


…
3 Conclusion

…
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