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1 Introduction
In WF[1]:
Issue 2-3-1: Pemax definition for SL Enhancement UE

Candidate options

· Option 1: Based on Draft CR (R4-2114337, Ericsson), RAN4 allows to define the additional Pemax which is given by serving cell c for SL enh. UE in a licensed band. 

· For the total transmitted power PCMAX,PSSCH/PSCCH , PEMAX,c is the value given by IE P-Max for serving cell c, defined by [7], when UE is associated with a serving cell on the NR V2X carrier; PEMAX,c is the value given by IEsl-maxTxPower, defined by TS 38.331, when the UE is not associated with a serving cell on the NR V2X carrier .

· Option 2: Further discuss whether define the additional Pemax which is given by serving cell c for SL enh. UE for SL enh. UE and intra-band V2X con-current V2X UE in a licensed band or not.


Agreement

· Further check if RAN4 can adopt Option 1 for SL Enh. UE in n14  and if the existing IEsl-maxTxPower can be used

In this paper, we present our views on above issues.
2 Discussion
NR V2X UE can operate in either mode 1 or mode 2. The difference between the two modes is the SL resource allocation.

Mode 1: BS schedules SL resource(s) to be used by UE for SL transmission(s). 
Mode 2: UE determines, i.e. BS does not schedule, SL transmission resource(s) within SL resources configured by BS/network or pre-configured SL resources.

In the network coverage, NR V2X UE can be configured with either mode 1and mode 2. In out of coverage of network, the NR V2X UE can only work in mode 2. When the V2X UE operate in-coverage in mode 1, its maximum transmission power may be limited to the allowed maximum output power associated with the serving cell. When V2X UE operate out of coverage, the allowed maximum output power could be different. This is specified in 6.2.5.D in TS 36.101 and quoted below:
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, PEMAX,c is the value given by IE P-Max for serving cell c, defined by [7], when present. PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the ProSe carrier .
In TS 38.101-1, the V2X TX power is configured in 6.2E.4.1 and quoted below.
6.2E.4.1
General

The NR V2X UE is allowed to set its configured maximum output power PCMAX,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


PCMAX_L,f, c = MIN {PEMAX,c – TC,c,  (PPowerClass – ΔPPowerClass) –– MAX(MAX(MPRc , A-MPRc)+ ΔTIB,c + TC,c + ∆TRxSRS, P-MPRc), PRegulatory,c }

PCMAX_H,f, c = MIN {PEMAX,c,  (PPowerClass– ΔPPowerClass),  PRegulatory,c }

where

-
PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
-
For the total transmitted power PCMAX,PSSCH/PSCCH, PCMAX,S-SSB and PCMAX,PSFCH, PEMAX,c is the value given by IE maxTxPower, defined by [TS 38.331], when the UE is not associated with a serving cell on the NR V2X carrier .
-
PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;

For V2X UE, PEMAX,c in TS 38.101-1is not consider the V2X UE associated with a serving cell and this is ok as the in Rel-16 as the whole licensed band is used for V2X or NR Uu. When the licensed band is used partially for NR V2X and NR V2X, the mode 1 V2X operation would be possible, thus the configured power needs to be updated to include the maximum allowed transmission power associated with the serving cell.
Proposal-1: update the PEMAX,c to consider the coexisting of NR V2X and NR Uu within the same licensed band.
In TS 38.213, the power control is specified as below:

For NR sidelink UE, the power control is specified in TS 38.213, for example in chapter 16.2:

A UE determines a power [image: image4.png]P< «ep(1)
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 as described in clause 7.1.1 except that

-
the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 in serving cell [image: image18.png]


 when the UE is configured to monitor PDCCH for detection of DCI format 0_0 in serving cell [image: image20.png]



-
the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0 in serving cell [image: image22.png]



So the pathloss is defined as below in chapter 7.1.1 which is referring to serving cell c:
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is a downlink pathloss estimate in dB calculated by the UE using reference signal (RS) index [image: image25.png]


 for the active DL BWP, as described in clause 12, of carrier [image: image27.png]


 of serving cell [image: image29.png]



As the pathloss compensation is estimated and controlled by network, RAN1 specifies the associated serving cell in TS 38.213.
Observation-1: The power control formula in TS 38.213 for NR V2X UE is associated with the serving cell and controlled by the network to activate/deactivate the PL compensation.
In TS 38.101-1, when NR V2X UE is in coverage area and configured as the same frequency with NR Uu or more precisely configured as one BWP within the cell, the maximum output power shall follow the IE P-Max for serving cell c which is designed for the NR Uu UE also. This is the similar with power control formula defined in RAN1 and as such the wording of  associated cell could be reused in RAN4 specification to align the RAN1 specification.
Proposal-2: use the wording of the associated cell c to define the Pcmax behavior of which maximum output power is limited by the IE P-max as the same as the NR Uu UE.

IE maxTxPower or IE sl-maxTxPower:
In RAN4#100e, it is not decided whether the maxTxPower or sl-maxTxPower should be used in RAN4 specification. Thus below is some investigation on this issue.
In LTE 36.101, the maxTxPower is used when V2X UE is not associated with cell:

6.2.5G
Configured transmitted power for V2X Communication
When UE is configured for E-UTRA V2X sidelink transmissions non-concurrent with E-UTRA uplink transmissions for E-UTRA V2X  operating bands specified in Table 5.5G-1, the V2X UE is allowed to set its configured maximum output power PCMAX,c for component carrier c. The configured maximum output power PCMAX,c is set within the following bounds:

PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c with


PCMAX_L,c = MIN {PEMAX,c – DTC,c,  PPowerClass –– MAX(MPRc + A-MPRc + ΔTIB,c + DTC,c + DTProSe, P-MPRc), PRegulatory,c }

PCMAX_H,c = MIN {PEMAX,c,  PPowerClass,  PRegulatory,c }

where

-
For the total transmitted power PCMAX,c of PSSCH and PSCCH, PEMAX,c is the value given by IE maxTxPower, defined by [7], when the UE is not associated with a serving cell on the V2X carrier.
In 36.331, there is several IE maxTxPower definition related to Sidelink:

SL-PreconfigGeneral-r12 ::=

SEQUENCE {


-- PDCP configuration


rohc-Profiles-r12




SEQUENCE {



profile0x0001-r12





BOOLEAN,



profile0x0002-r12





BOOLEAN,



profile0x0004-r12





BOOLEAN,



profile0x0006-r12





BOOLEAN,



profile0x0101-r12





BOOLEAN,



profile0x0102-r12





BOOLEAN,



profile0x0104-r12





BOOLEAN


},


-- Physical configuration


carrierFreq-r12





ARFCN-ValueEUTRA-r9,


maxTxPower-r12





P-Max,


additionalSpectrumEmission-r12

AdditionalSpectrumEmission,


sl-bandwidth-r12




ENUMERATED {n6, n15, n25, n50, n75, n100},


tdd-ConfigSL-r12




TDD-ConfigSL-r12,


reserved-r12





BIT STRING (SIZE (19)),


...

}

SL-PSSCH-TxParameters-r14 ::=

SEQUENCE {

minMCS-PSSCH-r14


INTEGER (0..31),


maxMCS-PSSCH-r14


INTEGER (0..31),


minRB-NumberPSSCH-r14

INTEGER (1..100),


maxRB-NumberPSSCH-r14

INTEGER (1..100),


allowedRetxNumberPSSCH-r14
ENUMERATED {n0, n1, both, spare1},


maxTxPower-r14



SL-TxPower-r14



OPTIONAL


-- Cond CBR

}

-- ASN1STOP

	SL-PSSCH-TxConfig field descriptions

	allowedRetxNumberPSSCH

Indicates the allowed retransmission number for transmissions on PSSCH (see TS 36.213 [23]). The value n0 indicates no retransmission for a transport block allowed; the value n1 indicates that the UE shall perform one retransmission for a transport block; and the value both indicates that the UE can autonomously select no retransmission or one retransmission for a transport block.

	maxTxPower
Indicates the maximum transmission power for transmission on PSSCH and PSCCH (see TS 36.213 [23]).


And 

SL-InterFreqInfoV2X information element
-- ASN1START

SL-InterFreqInfoListV2X-r14 ::=
SEQUENCE (SIZE (1..maxFreq)) OF SL-InterFreqInfoV2X-r14

SL-InterFreqInfoV2X-r14::= 

SEQUENCE {


plmn-IdentityList-r14



PLMN-IdentityList


OPTIONAL,


v2x-CommCarrierFreq-r14 


ARFCN-ValueEUTRA-r9,


sl-MaxTxPower-r14




P-Max,


sl-Bandwidth-r14




ENUMERATED {n6, n15, n25, n50, n75, n100},


v2x-SchedulingPool-r14



SL-CommResourcePoolV2X-r14



OPTIONAL,
-- Need OR


v2x-UE-SelectionConfigList-r14

SL-V2X-UE-SelectionConfigList-r14
OPTIONAL,
-- Need OR


...

}

-- ASN1STOP

As IE maxTxPower in TS 36.101 does not refer to exactly maxTxPower-r12 or maxTxPower-r14, there is ambiguity on this parameter in TS 36.101. As this parameter is referenced without the associated cell, so it is likely that maxTxPower-r12 should be reference as this parameter is pre-configured and should work without the associated cell. For maxTxPower-r14, this parameter is optional and conditional on the CBR which relates to congestion control. In RAN1#87, it is agreed that the transmit power can be restricted by the congestion control so maxTxPower-r14 in SL-PSSCH-TxConfig field is not the maximum allowed transmit power related to the Sidelink in general but relating to the congestion control. If there is associated transmit power limit regarding this, maxTxPower-r14 can be signaled but this is optional.
Agreement in RAN1#87:
· An occupancy ratio metric is defined
· CR is defined as the total number of sub-channels used by the UE for its transmissions divided by the total number of configured sub-channels over a measurement period  of  [1000]ms 

· Working assumption: The set of radio-layer parameters whose allowed values can be restricted by congestion control are the following:

· Maximum transmit power (including zero power transmission)

· Range on number of retransmissions per TB

· Range of PSSCH RB number (according to subchannel size)

· Range of MCS

· Maximum limit on occupancy ratio (CR_limit)

· FFS whether resource reservation interval needs to be included.

· Lookup table links CBR range with values of the transmission parameters for each PPPP

· Can be configured or preconfigured. Details up to RAN2. 

· Up to 16 CBR ranges are supported

· FFS details of UE behavior, e.g., 

· When the UE transmits MAC PDUs with different priorities.

· When and how the UE drops packet transmissions 

· Any possible impact on sensing and resource selection procedure (e.g., caused by CR_limit)

Observation-2: In LTE V2X, there is ambiguity on the which maxTxPower is reference, e.g  maxTxPower-r12 or maxTxPower-r14.
Observation-3: maxTxPower-r14 is relating the congestion control and thus is separated signaled to UE.

Proposal-3: Replace IE maxTxPower  with IE maxTxPower-r12 in LTE TS36.101 
In TS 38.331, there is no IE maxTxPower and the IE relating the sidelink max transmission power is below:

SL-PSSCH-TxConfigList
The IE SL-PSSCH-TxConfigList indicates PSSCH transmission parameters. When lower layers select parameters from the range indicated in IE SL-PSSCH-TxConfigList, the UE considers both configurations in IE SL-PSSCH-TxConfigList and the CBR-dependent configurations represented in IE SL-CBR-PriorityTxConfigList. Only one IE SL-PSSCH-TxConfig is provided per SL-TypeTxSync.
SL-PSSCH-TxConfigList information element
-- ASN1START

-- TAG-SL-PSSCH-TXCONFIGLIST-START

SL-PSSCH-TxConfigList-r16 ::=    SEQUENCE (SIZE (1..maxPSSCH-TxConfig-r16)) OF SL-PSSCH-TxConfig-r16

SL-PSSCH-TxConfig-r16 ::=        SEQUENCE {

    sl-TypeTxSync-r16                SL-TypeTxSync-r16                                   OPTIONAL,    -- Need R

    sl-ThresUE-Speed-r16             ENUMERATED {kmph60, kmph80, kmph100, kmph120,

                                                kmph140, kmph160, kmph180, kmph200},

    sl-ParametersAboveThres-r16      SL-PSSCH-TxParameters-r16,

    sl-ParametersBelowThres-r16      SL-PSSCH-TxParameters-r16,

    ...,

    [[

    sl-ParametersAboveThres-v1650    SL-MinMaxMCS-List-r16                               OPTIONAL,    -- Need R

    sl-ParametersBelowThres-v1650    SL-MinMaxMCS-List-r16                               OPTIONAL     -- Need R

    ]]

}

SL-PSSCH-TxParameters-r16 ::=    SEQUENCE {

    sl-MinMCS-PSSCH-r16              INTEGER (0..27),

    sl-MaxMCS-PSSCH-r16              INTEGER (0..31),

    sl-MinSubChannelNumPSSCH-r16     INTEGER (1..27),

    sl-MaxSubchannelNumPSSCH-r16     INTEGER (1..27),

    sl-MaxTxTransNumPSSCH-r16        INTEGER (1..32),

    sl-MaxTxPower-r16                SL-TxPower-r16                                      OPTIONAL    -- Cond CBR
}

-- TAG-SL-PSSCH-TXCONFIGLIST-STOP

-- ASN1STOP

	SL-PSSCH-TxConfigList field descriptions

	sl-MaxTxTransNumPSSCH

Indicates the maximum transmission number (including new transmission and retransmission) for PSSCH.

	sl-MaxTxPower
This field indicates the maximum transmission power for transmission on PSSCH and PSCCH.


Observation-4: In NR V2X, there is no maxTxPower in TS 38.331.

The sl-MaxTxPower-r16 is optional and also conditioned on the congestion control function. As such it should not be used for Pemax, which related to the allowed maximum transmitted power w/ wo the associated cell. This can be further confirmed in TS 38.213:
A UE determines a power [image: image31.png]Pococs(1)



 for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion [image: image33.png]
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-
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 is determined by a value of sl-MaxTxPower based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot [image: image45.png]


 [6, TS 38.214]; if sl-MaxTxPower is not provided, then [image: image47.png]Py 1AX CBR



;

Proposal-4: Not use the sl-MaxTxPower for now till the confirmation from RAN1/RAN2.

There should be a new maxTxPower parameter which is relating to the allowed maximum transmit power for the V2X UE without the associated cell. 
Proposal-5: a new maxTxPower parameter should be specified in the TS 38.331. The consequence of no such parameter means there is no maximum allowed transmit power for V2X UE when it is not associated with NR Cell.

Proposal-6: Sending the LS to RAN1/RAN2 to confirm the understanding with below wording:

RAN4 notices that a parameter maxTxPower defined for maximum allowed transmission power for NR V2X UE is missing in TS 38.331 and the IE maxTxPower defined TS 38.101-1 referencing to TS 38.331 is not correct. RAN4 kindly ask RAN2 consider to add this parameter. Reference to this parameter in LTE 36.331 is  maxTxPower-r12.
3 Conclusions

In this contribution, we present our views on co-channel interference  aspect relating to PC2 V2X UE with below proposal:
Proposal-1: update the PEMAX,c to consider the coexisting of NR V2X and NR Uu within the same licensed band.

Observation-1: The power control formula in TS 38.213 for NR V2X UE is associated with the serving cell and controlled by the network to activate/deactivate the PL compensation.
Proposal-2: use the wording of the associated cell c to define the Pcmax behavior of which maximum output power is limited by the IE P-max as the same as the NR Uu UE.

Observation-2: In LTE V2X, there is ambiguity on the which maxTxPower is reference, e.g  maxTxPower-r12 or maxTxPower-r14.

Observation-3: maxTxPower-r14 is relating the congestion control and thus is separated signaled to UE.

Proposal-3: Replace IE maxTxPower  with IE maxTxPower-r12 in LTE TS36.101 
Observation-4: In NR V2X, there is no maxTxPower in TS 38.331.

Proposal-4: Not use the sl-MaxTxPower for now till the confirmation from RAN1/RAN2.

Proposal-5: a new maxTxPower parameter should be specified in the TS 38.331. The consequence of no such parameter means there is no maximum allowed transmit power for V2X UE when it is not associated with NR Cell.

Proposal-6: Sending the LS to RAN1/RAN2 to confirm the understanding with below wording:

RAN4 notices that a parameter maxTxPower defined for maximum allowed transmission power for NR V2X UE is missing in TS 38.331 and the IE maxTxPower defined TS 38.101-1 referencing to TS 38.331 is not correct. RAN4 kindly ask RAN2 consider to add this parameter. Reference to this parameter in LTE 36.331 is  maxTxPower-r12.
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