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1. Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we discuss some remaining aspects for NR V2X and provide associated text proposals.

2. Discussion 
2.1. PSSCH-RSRP
It has been agreed to support SL-RSRP measurement based on PSSCH DMRS for NR V2X. According to the latest specification [1], PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with physical sidelink shared channel (PSSCH).
On the other hand, NR sidelink supports up to two antenna ports for PSSCH DMRS. Moreover, the number of antenna ports, as well as the pattern, are signalled in the 1st stage SCI, thus, they may be dynamically changing between consecutive measurement samples. Consequently, it is not clear how the RX UE measures the PSSCH DMRS if two-port PSSCH DMRS is enabled.
There are several candidate solutions for this issue:
· Alt.1: Measure only one of the antenna ports if two-port DMRS is indicated
· Alt.2: Combine the measurement results from two antenna ports
Alt.1 seems to be simpler. However, given that CDM pattern is agreed, the measurement result is incompatible to that from a single DMRS port. Consequently, the sensing result may be problematic, or the pathloss estimation may be biased. Therefore, Alt.1 is not preferable.
[bookmark: _Ref15913782]Proposal 1: If two-port DMRS is indicated, the measurement results from two ports are combined to derive PSSCH-RSRP.

2.2. Location of SL DC carrier
Unlike LTE where the DC is fixed in the center of the carrier, the DC location in NR Uu can be quite flexible. Each NR UE may have its own DC located at different locations which may not be coincided with the frequency center. Exploiting the DC subcarrier for data transmission may lead to quality degradation in some conditions, thus gNB and UE should inform each other of the DL/UL TX DC location through a dedicated IE txDirectCurrentLocation. Specifically, for DL TX DC indication, when txDirectCurrentLocation is 0-3299, it indicates a reference subcarrier index of the DC location; when it is 3300, it means Tx DC location is out of the carrier. If a UE is scheduled for PDSCH reception on a resource that includes the DL DC subcarrier, the UE can assume that the PDSCH is rate matched on this subcarrier.
Similarly, SL DC location for a carrier should be known by the TX and RX UEs. The most simple solution is to (pre-)configure the SL DC location with a subcarrier index for reference. With this prior knowledge of SL DC position, the UE can handle the SL DC subcarrier properly and avoid performance degradation. Moreover, RAN4 agreed that SL channel raster may be shifted by 7.5kHz and/or ±5kHz relative to a LTE raster on the reframed ITS band to coexist with LTE V2X [2][3]. Once the offset is enabled, the SL DC location should also be shifted.
SL-FreqConfig information element
-- ASN1START
-- TAG-SL-FREQCONFIG-START
SL-FreqConfig-r16 ::=                          SEQUENCE {
    sl-SCS-SpecificCarrierList-r16                   SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier,
    sl-AbsoluteFrequencyPointA-r16                 ARFCN-ValueNR,                                        
    sl-AbsoluteFrequencySSB-r16                    ARFCN-ValueNR                                                           OPTIONAL,    -- Need R
    frequencyShift7p5khzSL-r16                     ENUMERATED {true}                                           OPTIONAL,   -- Cond V2X-SL-Shared
    valueN-r16                                     INTEGER (-1..1), 
    sl-BWP-ToReleaseList-r16                       SEQUENCE (SIZE (1..maxNrofSL-BWPs-r16)) OF BWP-Id                       OPTIONAL,    -- Need N
...Omitted...
}

	SL-FreqConfig field descriptions

	frequencyShift7p5khzSL
Enable the NR SL transmission with a 7.5 kHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

	valueN
Indicate the NR SL transmission with a valueN *5kHz shift to the LTE raster. (see [TS 38.101-1 [15]], clause X.X.X).



	R4-2002793 
The NR-ARFCN and channel raster defined in subclause 5.4.2.1 are applied for NR V2X. 
For NR V2X UE at n47, the reference frequency can be shifted by configuration.
FREF_V2X = FREF + Δshift + N * 5 kHz
Where
Δshift = 0 kHz or 7.5 kHz indicated in IE (frequencyShift7p5khz), and N can be set as one of following values {-1, 0, 1}, are signalled by the network in higher layer parameters or configured by pre-configuration parameters.


[bookmark: _Ref37151541]Proposal 2: SL DC location for a SL carrier is (pre-)configured with a reference subcarrier index, if the SL DC location is not (pre-)configured, UE assumes that the SL DC location is outside the carrier.
[bookmark: _Ref37151543]Proposal 3: DC subcarrier location is offset by valueN *5kHz relative to the center of the indicated subcarrier. If frequencyShift7p5khzSL is enabled, it will be further offset by 7.5kHz.

The associated TPs are provided in Annex.
[bookmark: _Ref23878898]Proposal 4: Agree on the TPs provided in Annex.


3. Conclusion
In the contribution, we provide our view on some remaining aspects for NR V2X with the following proposals:
Proposal 1: If two-port DMRS is indicated, the measurement results from two ports are combined to derive PSSCH-RSRP.
Proposal 2: SL DC location for a SL carrier is (pre-)configured with a reference subcarrier index, if the SL DC location is not (pre-)configured, UE assumes that the SL DC location is outside the carrier.
Proposal 3: DC subcarrier location is offset by valueN *5kHz relative to the center of the indicated subcarrier. If frequencyShift7p5khzSL is enabled, it will be further offset by 7.5kHz. 
Proposal 4: Agree on the TPs provided in Annex.
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Annex
TP1: Text proposal of 38.215
[bookmark: _Toc29045124][bookmark: _Toc29901465][bookmark: _Toc29901512]5.1.23	PSSCH reference signal received power (PSSCH-RSRP)

	Definition
	PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements of the antenna port(s) that carry demodulation reference signals associated with physical sidelink shared channel (PSSCH).

Demodulation reference signals transmitted on antenna ports 1000 and 1001 can be used for PSSCH-RSRP determination if two antenna ports are indicated.

For frequency range 1, the reference point for the PSSCH-RSRP shall be the antenna connector of the UE. For frequency range 2, PSSCH-RSRP shall be measured based on the combined signal from antenna elements corresponding to a given receiver branch. For frequency range 1 and 2, if receiver diversity is in use by the UE, the reported PSSCH-RSRP value shall not be lower than the corresponding PSSCH-RSRP of any of the individual receiver branches.

	Applicable for
	RRC_IDLE intra-frequency,
RRC_IDLE inter-frequency,
RRC_CONNECTED inter-frequency



TP2: Text proposal of 38.211

[bookmark: _Toc29230253][bookmark: _Toc26459609][bookmark: _Toc19796383]4.4.2	Resource grid
<unchanged part omitted>
For the downlink, the higher-layer parameter txDirectCurrentLocation in the SCS-SpecificCarrier IE indicates the location of the transmitter DC subcarrier in the downlink for each of the numerologies configured in the downlink. Values in the range 0 – 3299 represent the number of the DC subcarrier and the value 3300 indicates that the DC subcarrier is located outside the resource grid.
For the uplink, the higher-layer parameter txDirectCurrentLocation in the UplinkTxDirectCurrentBWP IE indicates the location of the transmitter DC subcarrier in the uplink for each of the configured bandwidth parts, including whether the DC subcarrier location is offset by 7.5 kHz relative to the center of the indicated subcarrier or not. Values in the range 0 – 3299 represent the number of the DC subcarrier, the value 3300 indicates that the DC subcarrier is located outside the resource grid, and the value 3301 indicates that the position of the DC subcarrier in the uplink is undetermined.
For the sidelink, the higher-layer parameter txDirectCurrentLocation-SL indicates the location of the transmitter DC subcarrier in the sidelink. Values in the range 0 – 3299 represent the number of the SL DC subcarrier, the value 3300 indicates that the DC subcarrier is located outside the resource grid, and the value 3301 indicates that the position of the DC subcarrier in the sidelink is undetermined. Sidelink DC subcarrier location is offset by 7.5 kHz+N∙5kHz relative to the center of the indicated subcarrier if frequencyShift7p5khzSL is provided. If not, sidelink DC subcarrier location is offset by N∙5kHz relative to the center of the indicated subcarrier, where the N is provided by higher layer parameter valueN.
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