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1. Introduction
In last meeting, we finish most UE RF requirements including Tx part and Rx part. It’s time to focus on feature list discussion. In this contribution, we list all candidate feature list of ATG UE.
2. Discussion
Previous agreements are listed as below for reference.
	<Agreement>: The rated maximum output power at maximum modulation order and full PRB configurations is reported by UE via new capability as in R4-2310400.
<Agreement>: Upper limit for new capability for maximum conductive output power or TRP is 40dBm
<Agreement>: The lower limit of conductive MOP or TRP of ATG UE is 23dBm
<Agreement>: The capability report granularity is 1dB as in R4-2306609
<Agreement>: Introduce the configured output power for ATG UE
<Agreement>: UL 256QAM should be supported for ATG UE as optional feature for ATG
<Agreement>: Not to define Additional SEM for ATG CPE unless there are any regulatory requirement in #106bis R4-2306609
<Agreement>: not to mandate 4Rx for ATG UE in ATG bands in R4-2303643 #106
<Agreement>: It is proposed that ATG UE in R18 is GNSS capable in R4-2303643 #106


Based on above summary, the feature list for ATG UE is listed as below. 
2.1 RF feature
Following table 1 is for ATG RF feature list and table 2 is for layer 1 feature list.
Table 1 RF feature list
	Features
	Index
	Feature group
	Components

	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	X.NR_ATG-Core
	x-1
	UE supported rated max output power
	
UE supported rated maximum output power at maximum modulation order and full PRB configurations
	
	Yes
	N/A
	UE does not support ATG
	Per UE
	no
	FR1 only
	NA
	Value range from 23dBm to 40dBm with 1dB as granularity
	Mandatory with capability signalling


Proposal 1: max output power feature is listed in table 1.
2.2 MIMO support or not
During the discussion of ATG BS RF requirements, there is no MIMO requirements which implicitly means MIMO is not supported for ATG BS. If that’s the common understanding, then following PDSCH MIMO layers is not needed and maxNumberMIMO-LayersPDSCH is also not applicable. Anyway, for ATG UE, 4Rx is not mandatory to be supported which is different from mandatory 4Rx support for larger than 2GHz in UE spec. Therefore, capability the capability of maxNumberMIMO-LayersPDSCH in 38331 and RAN1 feature Supported maximal number of MIMO layers should be updated.
Table 2 layer 1 feature list
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	x. ATG
	x-1
	PDSCH MIMO layers
	Supported maximal number of MIMO layers
	
	maxNumberMIMO-LayersPDSCH
	FeatureSetDownlinkPerCC
	n/a
	n/a
	
	For single CC standalone NR ATG, it is optional with capability signalling to support at least 4 MIMO layers in the bands since 4Rx is specified as optional for the given ATG UE.



Proposal 2: RAN4 should confirm whether MIMO is not supported at ATG gNB side. If no support, maxNumberMIMO-LayersPDSCH capability in RAN2 and mandatory feature of “Supported maximal number of MIMO layers” in RAN1 should be updated. Otherwise, if MIMO is supported at ATG gNB side, then above two features should be updated accordingly with state that at least 4 MIMO layer capability is not mandatory since ATG UE not mandate support 4Rx as shown in table 2.
2.3 P-max for ATG UE. 
Legacy P-max is in the range between -30dBm and 33dBm with 6bits indication. For ATG UE, its max output power is extended to 40dBm which is larger than current P-max upper limit. Therefore legacy P-max range is not applicable anymore. If we assume upper limit as 42 dBm, which is 2dB larger than 40dBm as margin, the lower bound is about -21 dBm which is very near to minimum output power. Therefore, it seems current 6bit P-max indication is enough without any extension. We can only update upper and lower bound of P-max.
Proposal 3: P-max range for ATG is suggested to be updated with -21dBm lower bound and 42dBm upper bound with total 6bits.
2.4 additionalSpectrumEmission
Previous agreement is that not to define Additional SEM for ATG CPE unless there are any regulatory requirement in #106bis R4-2306609. Unless otherwise specified, there is no need for additionalSpectrumEmission signaling. 
Proposal 4: unless otherwise specified, there is no need for additionalSpectrumEmission signaling.
Based on above analysis, draft LS to RAN2 about ATG UE is listed as in annex.
3. Conclusions
In this contribution, ATG UE feature list is discussed, it’s suggested use above table as basis for feature list discussion. Annex list LS to RAN2 about updating ATG UE RF related capability/IE.
Proposal 1: max output power feature is listed in table 1.
Proposal 2: RAN4 should confirm whether MIMO is supported or not at ATG gNB side. If no support, maxNumberMIMO-LayersPDSCH capability in RAN2 and mandatory feature of “Supported maximal number of MIMO layers” in RAN1 should be updated. Otherwise, if MIMO is supported at ATG gNB side, then above two features should be updated accordingly with statement that at least 4 MIMO layer capability is not mandatory since ATG UE not mandate support 4Rx as shown in table 2.
Proposal 3: P-max range for ATG is suggested to be updated with -21dBm lower bound and 42dBm upper bound with total 6bits.
Proposal 4: unless otherwise specified, there is no need for additionalSpectrumEmission signaling.
4. Annex: LS
1	Overall description
During the discussion of ATG UE RF requirements, RAN4 find following ATG specific P-max IE need to be, additionalSpectrumEmission IE and maxNumberMIMO-LayersPDSCH needs to be updated for ATG.  

To RAN2
· ATG specific P-max
Considering rated maximum output power range has been updated, P-max range should also be updated accordingly and in the range -21 to 42dBm, i.e. both lower and upper bound should be enlarged by 9dB compared with legacy P-max definition in TS 38.331.
· ATG additionalSpectrumEmission IE
According to RAN4 decision, unless otherwise specified, there is no need for additionalSpectrumEmission signaling for any bands.

To RAN1 and RAN2
· maxNumberMIMO-LayersPDSCH
[According to RAN4 decision, ATG UE is not mandatory to support 4Rx for ATG specific operation bands. For R18 NR ATG, it is optional with capability signalling to support at least 4 MIMO layers in the ATG bands.]
Note: wait for RAN4 confirm of whether there is no MIMO support or not.
2. Actions:
To RAN2 group.
ACTION: RAN4 respectfully requests RAN2 group to add/update above capability and IE for ATG system.

