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1. Introduction
According to the latest approved WID for the NR sidelink enhancement (eSL) item in [1], one main objective of this eSL work in Rel-17 is to enhance/support power saving aspect (to reduce power consumption) of the NR sidelink operation to support wider range of sidelink devices and services, such as pedestrian UEs/VRUs in V2X, compact portable / backpack UEs for public safety users, and handheld / head-mount devices for commercial services. As for the first step of this work, it is necessary to update the existing evaluation methodology TR for NR sidelink in [2] by introducing new evaluation assumptions and performance metric for evaluating the power saving aspect of NR sidelink operation. The exact objective of this work extracted from [1], is copied in the following.
	1. Sidelink evaluation methodology update: Define evaluation assumption and performance metric for power saving by reusing TR 36.843 and/or TR 38.840 (to be completed by RAN#89) [RAN1]
· Note: TR 37.885 is reused for the other evaluation assumption and performance metric. Vehicle dropping model B and antenna option 2 shall be a more realistic baseline for highway and urban grid scenarios. 


In this contribution, we provide some discussions on this evaluation methodology update work.
2. Discussions
For the power consumption model used for evaluating LTE sidelink D2D in Rel-12, the following parameters and assumptions were captured in [3]. 
	-	Sleep power = 0.01 unit per sub-frame
-	RX Power = 1 unit per sub-frame
-	TX power 
-	20 unit per sub-frame for 31 dBm 
-	1 unit per sub-frame for 0 dBm and below
-	Linearly scaled with transmit power between 1mW and 10^3.1mW
-	Assume 8 sub-frames are accumulated for synchronization with WAN
-	Synchronization is assumed to be reliable for 0.5s
-	GPS power = 0.08 unit per sub-frame
-	Average power consumption when GPS is used
-	Always on independently of other communications


From the perspective of UE transmission, the Tx power consumption is mostly related to UE power class (or Pcmax) that can be used for SL transmission within a symbol and the length of the symbol. Naturally, the longer and/or higher power the UE transmits, the more battery it consumes. Similarly, from the perspective of UE reception, the longer and/or more Rx chains the UE turns on the reception circuitry, the more battery it consumes. From this regard, since LTE and NR sidelink both incorporate a symbol at the beginning and at the end of a SL subframe/slot for AGC and switching gap, respectively, both have 14 symbols within a slot/subframe, and both need to synchronize to WAN when in-coverage and GNSS when out-of-coverage, the above power consumption model for Rel-12 LTE D2D can mostly be reused for Rel-17 NR sidelink.
However, the difference in length of an LTE subframe and a NR slot due to subcarrier spacing should be taken into account. In LTE, the most common/used SCS is 15kHz and so the subframe duration is 1ms. In NR sidelink, on the other hand, supports a number of different SCS’s in FR1 and FR2.  Since it is mostly assumed that 30kHz will be used in the 5.9GHz ITS band, a NR sidelink slot of 14 symbols for a normal CP should consume only half of that of the LTE sidelink. Therefore, the number of units per slot for NR sidelink Tx/Rx/sleep power should be adjusted accordingly.
For the power consumption model and performance metric used for evaluating NR UE power saving in Rel-16, the following parameters and assumptions were captured in [4]. 
	· Power consumption model in FR1
· Uplink: TDD
· Subcarrier spacing (SCS): 30 kHz SCS, 
· Number of carriers: 1CC, 
· System Bandwidth: 100MHz, 
· Tx antenna configuration: 1TX, 
· Power levels: 0dBm and 23dBm
· Power values are averaged over the operations within a slot.
· Different and/or additional parameter assumptions used for evaluation should be clearly stated.
· Performance metric
· UE power saving gain - percentage of power consumption reduction of the proposed power saving scheme from the baseline scheme
· FFS: For the case multiple applications are evaluated, whether power consumption is the overall DoU power across the applications
· System performance
· Latency
· Scheduling delay
· User throughput
· System throughput and/or resource utilization/overhead (if applicable) should be reported as the result of the evaluation, in addition to power saving gain.



Based on the above list from NR UE power saving item, it should be noted that the power consumption model and metrics were defined based on NR DL and UL usage (not SL). As such, many of these settings and metrics should be adjusted or removed if not applicable for SL use. For the evaluation of different power saving schemes for NR sidelink, we recommend the followings.
· Sidelink BWP/resource pool bandwidth size: 20 or 40MHz
· SL resource pool occupies every slot (as in ITS spectrum)
· Subcarrier spacing: 30KHz
· Tx antenna configuration: 2Tx
· Power level: 23 or 26 dBm
Furthermore, the performance metric should include:
· Power saving gain – a percentage of power consumption reduction of a proposed power saving scheme from a baseline scheme, where the baseline scheme is the R16 SL mode 2 resource selection procedure.
· PRR as defined in R16 NR-V2X
And the evaluation should simply add up and average all the power used across all PUEs or per PUE, and over the simulation duration.
Considering the above discussions, we make the following proposals.
Proposal 1: The power consumption model LTE sidelink described in TR 36.843 can be mostly reused for NR sidelink, except that the number of units per slot for NR sidelink Tx/Rx/sleep power with 30kHz SCS should be half of that for LTE sidelink.
Proposal 2: For the power saving evaluation/simulation, we propose the following settings:
· Sidelink BWP/resource pool bandwidth size: 20 or 40MHz
· SL resource pool occupies every slot (as in ITS spectrum)
· Subcarrier spacing: 30KHz
· Tx antenna configuration: 2Tx
· Power level: 23 or 26 dBm
Proposal 3: The performance metric should include:
· Power saving gain – a percentage of power consumption reduction of a proposed power saving scheme from a baseline scheme, where the baseline scheme is the R16 SL mode 2 resource selection procedure.
· PRR as defined in R16 NR-V2X
Proposal 4: The performance evaluation should simply add up and average all the power used across all PUEs or per PUE, and over the simulation duration.
3. Conclusion
In this contribution, we discussed and provided our views and proposals on updating the evaluation methodology to include power saving aspect of NR sidelink operation. In summary, we have the following proposals.

Proposal 1: The power consumption model LTE sidelink described in TR 36.843 can be mostly reused for NR sidelink, except that the number of units per slot for NR sidelink Tx/Rx/sleep power with 30kHz SCS should be half of that for LTE sidelink.
Proposal 2: For the power saving evaluation/simulation, we propose the following settings:
· Sidelink BWP/resource pool bandwidth size: 20 or 40MHz
· SL resource pool occupies every slot (as in ITS spectrum)
· Subcarrier spacing: 30KHz
· Tx antenna configuration: 2Tx
· Power level: 23 or 26 dBm
Proposal 3: The performance metric should include:
· Power saving gain – a percentage of power consumption reduction of a proposed power saving scheme from a baseline scheme, where the baseline scheme is the R16 SL mode 2 resource selection procedure.
· PRR as defined in R16 NR-V2X
Proposal 4: The performance evaluation should simply add up and average all the power used across all PUEs or per PUE, and over the simulation duration.
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