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1. Introduction
At RAN#88 meeting, revised WID [1] on NR sidelink enhancement was endorsed. Based on the WID, RAN1 starts discussion from this meeting. In this contribution, we provide our views on evaluation methodology update for power saving.

2. Discussions
In 3GPP, evaluation methodology for power saving was already studied; outcomes of the studies for LTE D2D (mainly public safety) and NR Uu are TR 36.843 and TR 38.840, respectively. Baseline for evaluation methodology of this WI is them and they need to be combined appropriately.
Deployment scenarios
TR 36.843 defines deployment scenarios as Table A.2.1.1-1. The table has two columns: general and public safety scenarios. Regarding general scenarios, the table could be baseline for this WI, with exceptions of rows for detailed radio configuration which is discussed in the next part. Meanwhile, some update would be necessary. For example, 
· NR carrier frequency should be targeted. In the table, only 2 GHz is considered but NR supports a lot of bands in FR1 as RAN4 defined from Rel-15. Note that this WI targets public safety, V2X (P2V) and commercial use case. Their assumed frequencies should be considered. For example, ITS spectrum around 5.9 GHz is one of the key targets of V2X service. Commercial use case covers both the same carrier between Uu and SL, and different carriers. In case of the same carrier, e.g. 600/700 MHz and 2/2.5/3.5/4.5 GHz would be possible in consideration of the current NR service around the world. FR2 could be considered but even if so, it should be an optional target since NR-SL Rel-16 is not completely standardized; e.g. beam management. 
· Out-of-coverage should be considered as well as in-coverage case. As abovementioned, V2X (P2V) scenario is considered as well. V2X service is assumed with both in-coverage and out-of-coverage. Therefore, to evaluate only in-coverage scenario is not sufficient.
· It would be valid that UE mobility assumption is updated. For V2X scenario, 3 km/h is OK for P-UE but V-UE moves with higher speed. Power saving feature is unnecessary for V-UE, while V-UE would be simulated as communication target from P-UE.
Regarding public safety scenarios, whether it needs to be used for this WI or not is unclear. This WI targets V2X (P2V) and commercial use case as well and the outcome should have commonality. In that sense, evaluation only for public safety use case is not good way. 
Proposal 1:
· General deployment scenario in TR 36.843 with exceptions of detailed radio configuration is baseline and updated about at least the following aspects:
· Carrier frequency: e.g. 5.9 GHz for V2X service and 3.5/4.5 GHz for other use cases.
· Coverage: Both in-coverage and out-of-coverage.
· UE mobility: higher speed for V2X service.
· Whether dedicated deployment scenario is decided or not should be discussed.
· Note: this WI aims to maximum commonality between targeted use cases.
Detailed configuration
In TR 38.840, reference configuration for FR1 is summarized as table 1. Detailed configuration for NR-SL can be discussed with the table 1 as a reference. Table 2 summarizes the following bullets.
· For SCS and the number of carriers, the same configuration should be used; i.e. SCS = 30 kHz, 1 CC.
· Regarding system bandwidth, it seems that narrower bandwidth should be considered since some of assumed use cases would not require to support such wide bandwidth.
· Instead of PDCCH config/decoding, let us define PSCCH config/decoding requirement. PSCCH can be 2 or 3 symbols based on Rel-16 NR-SL; thereby either length is used. PSCCH is blindly decoded for each sub-channels, in that sense, number of sub-channels should be decided here. PSCCH is transmitted with associated PSSCH at the same slot. There is no need to consider K0-like parameter.
· Regarding PSSCH config, 256 QAM should be simulated as NR-Uu. MIMO configuration should be 2-layer, which is the maximum number in NR-SL. Accordingly, 2 TX antennas and at least 2 RX antennas are needed. Tx power would be 23 dBm. It is noted that, these are parameters for max data rate.
Table 1: reference configuration for FR1 in TR 38.840.
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Table 2: reference configuration for sidelink.
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Proposal 2:
· Detailed radio configuration in TR 38.840 is baseline and updated about at least the following aspects:
· System bandwidth: narrower bandwidth could be more valid.
· Number of sub-channels: this should be considered for the number of PSCCH blind decoding.
· MIMO: max 2 layers.
UE power consumption model
In TR 36.843 and TR 38.840, power consumption model is defined as table 3. To evaluate sidelink power saving, the following aspects should be discussed.
· Sleep state should follow TR 38.840 since it defines sleep states with finer granularity. Better evaluation accuracy is expected. The characteristics and relative power can be reused.
· To decide TX/RX power, PSFCH newly needs to be considered, which is unsupported channel in LTE-SL. 
· PSCCH/PSSCH RX would be the same as PDCCH/PDSCH RX. Similarly, PSCCH/PSSCH TX can be the same as UL TX (long PUCCH or PUSCH).
· PSFCH is only 1-symbol channel with exceptions of AGC symbol and channel coding is not applied; i.e. PDCCH-only can be used for PSFCH RX as a reference and smaller value might be enough. For PSFCH TX, further discussion is necessary.
· S-SSB RX would be the same as SSB RX in TR 38.840. S-SSB TX would be similar to UL TX.
· [bookmark: _GoBack]GPS monitoring consumes power as in TR 36.843. Relationship between TX power and RX power in TR 36.843 is quite similar to that between UL TX and PDCCH/PDSCH RX (0 dBm case); hence GPS power for NR-SL can be calculated from the relationship.
Based on the above analysis, table 4 can be provided.
Table 3: Power consumption model
	a) TR 36.843	b) TR 38.840
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Table 4: Power consumption model for NR-SL.
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Proposal 3:
· Power consumption model in TR 38.840 is baseline.
· Three sleep states are reused.
· PSFCH TX and PSFCH RX is newly defined as well as PSCCH/PSSCH.
· Regarding relative power,
· PSCCH/PSSCH TX or S-SSB TX is the same as UL TX
· PSCCH/PSSCH RX is the same as PDCCH/PDSCH RX: 300
· S-SSB RX is the same as SSB RX: 100
· PSFCH RX is the same as or smaller than PSCCH-only RX: ≤ 100
· GPS monitor is derived from TR 36.843: 20

3. Conclusion
In this contribution, we discussed evaluation methodology for SL power saving. Proposals are summarized as following: 
Proposal 1:
· General deployment scenario in TR 36.843 with exceptions of detailed radio configuration is baseline and updated about at least the following aspects:
· Carrier frequency: e.g. 5.9 GHz for V2X service and 3.5/4.5 GHz for other use cases.
· Coverage: Both in-coverage and out-of-coverage.
· UE mobility: higher speed for V2X service.
· Whether dedicated deployment scenario is decided or not should be discussed.
· Note: this WI aims to maximum commonality between targeted use cases.
Proposal 2:
· Detailed radio configuration in TR 38.840 is baseline and updated about at least the following aspects:
· System bandwidth: narrower bandwidth could be more valid.
· Number of sub-channels: this should be considered for the number of PSCCH blind decoding.
· MIMO: max 2 layers.
Proposal 3:
· Power consumption model in TR 38.840 is baseline.
· Three sleep states are reused.
· PSFCH TX and PSFCH RX is newly defined as well as PSCCH/PSSCH.
· Regarding relative power,
· PSCCH/PSSCH TX or S-SSB TX is the same as UL TX
· PSCCH/PSSCH RX is the same as PDCCH/PDSCH RX: 300
· S-SSB RX is the same as SSB RX: 100
· PSFCH RX is the same as or smaller than PSCCH-only RX: ≤ 100
· GPS monitor is derived from TR 36.843: 20
References
[1] RP-201385		WID revision: NR sidelink enhancement		LG Electronics
- 5/5 -
image3.emf
Power State Characteristics Relative Power 

Sleep - 0.01

RX power - 1

TXpower Linearlyscaled 20 for 31 dBm

1 for <=0dBm

GPSpower Always ON 0.08


image4.emf
Power State Characteristics Relative Power 
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Downlink SCS 30 kHz

Number of carrier 1 CC

System BW 100 MHz

PDCCH config Region 2 symbol at beginningof a slot

K0 0

Maximum numberof CCEs 56

PDCCH blind decoding 36

PDSCH config

(max data rate)

Modulation 256QAM

MIMO 4x4

Number of RBs for TRS 52

RX antenna 4RX

Uplink SCS 30 kHz

Number of carrier 1 CC

System BW 100 MHz

TX antenna 1TX

Power level 0 dBmand 23 dBm
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Sidelink SCS 30 kHz

Number of carrier 1 CC

System BW 100 MHz or narrower

Number of sub-channels

PSCCH config Region 3 symbol at beginningof a slot

PSCCH blind decoding

PSSCH config

(max data rate)

Modulation 256QAM

MIMO 2layer

Antenna 2TX x 2RX (or 4RX)

Power level Max 23 dBm


