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1. Email discussion
As per Chairman’s guideline, the following email discussion was allocated for AI 8.11.1. Please provide your view on the questions in Section 1.1/1.2/1.3/1.4 by 8/19 (Wednesday). Based on the collected view, I’ll make a set of proposals that will be discussed and finalized by 8/21. Note that other remaining assumptions, if any, will be discussed/finalized in the second phase of email discussion.  

· [102-e-NR-SL_enh-01] Email discussion/approval using the summary as a starting point, focusing on simulation assumptions – Seungmin (LGE)
· By 8/21 – Simulation assumptions, critical ones
· By 8/27 – Remaining simulation assumptions

1.1	Reference configuration for power consumption model

· Q1: Do you agree that the number of SL symbols in a slot is 14 (including AGC and TX-RX switching period)? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 

	Fujitsu
	Yes
	

	vivo
	yes
	The reference configuration in TR38.840 should be reused.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	
	Yes, 14 symbols should be a baseline. We note that this applies primarily to ITS applications and would be unlikely to measure the power saving gain in licensed spectrum. We would be interested in views on whether to do so.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	14 symbols can be baseline. However, companies can optionally provide simulations with fewer number of SL symbols per slot.

	Qualcomm
	Yes
	

	CATT
	Yes
	

	OPPO
	Yes
	Same understanding as LGE, so that 14 symbols should be the baseline.

	Intel
	Yes
	We agree to take 14 symbols as a baseline, but if systems with PSFCH need to be considered this should be scalable to a smaller number of symbols being used for PSSCH, i.e. 10 symbols. 

	ZTE, Sanechips
	Yes
	



· Q2: Do you agree that the SCS for FR1 is 30kHz and the SCS for FR2 is 120kHz? 

	Company
	Answer
	Comment

	NTT DOCOMO
	
	OK for FR1.
For FR2, before this discussion, it should be discussed whether FR2 is considered or not.

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 

	Fujitsu
	Yes
	

	vivo
	yes
	30KHz and 120kHz are agreed as the mandatory SCS in Rel-16.

	Ericsson
	No
	Besides 30 KHz, we think 15 KHz should also be considered in FR1, e.g., for PS use cases.

	Huawei, HiSilicon
	Yes
	The baseline SCS, yes.
We are OK to include FR2 in the evaluations, and we assume it is in scope due to the extension to commercial use cases.

	Apple
	Yes
	These are the mandatory SCS for Rel-16 V2X. 

	Futurewei
	Yes
	

	Samsung
	Partial Yes
	FR1 should be baseline, 30 kHz is fine
120 kHz for FR2 is fine, but FR2 simulation should be optional. Release 16 has not been optimized for FR2.

	Qualcomm
	
	For FR1, besides SCS of 30KHz, SCS = 15KHz should also be considered for PubS. We do not think an FR2 evaluation is necessary. The focus should be on FR1 to cover V2X and PubS use cases. 

	CATT
	Yes
	

	OPPO
	Yes
	We are open to 15kHz and 30kHz for FR1. For FR2, we have the same understanding as HW for commercial use cases.

	Intel
	Yes
	We agree that for V2X 30 kHz is most likely SCS for FR1. In our opinion, this evaluation should focus on FR1 cases as it was in Rel.16. We are fine with 120kHz assumption for FR2.

	ZTE, Sanechips
	Yes
	To reuse reference configuration in 38.840 as much as possible



· Q3: Do you agree that the system BW for power consumption model is 100MHz as in TR38.840? 

	Company
	Answer
	Comment

	NTT DOCOMO
	
	Dependent on use cases considered for evaluation methodology. In some use cases, narrower bandwidth could be more valid.
Therefore, at first, which use cases are targeted should be discussed and concluded.

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 

Regarding NTT’s comment in 1.4, in our understanding, parameters for evaluation or analysis does not needs to be the same as reference configuration for power consumption model. The scaling specified in 1.2 could be used to derive power consumption level for narrower bandwidth if necessary. 

	Fujitsu
	Yes for FR2
	For FR1, 20 MHz or 40 MHz is more appropriate  

	vivo
	yes
	The reference configuration in TR38.840 needs to be reused, i.e., 100MHz.
The actual channel BW used for simulation can be scaled, based on the scaling factor specified in 1.2

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No, 
include 40 MHz
	We proposed 40 MHz to ensure that RAN1 can analyze scenarios which are appropriate for not only commercial and public safety use cases but also for V2X, especially when the assumption does not alter the complexity of the simulation effort. Thus: 40 MHz in FR1; 100 MHz for FR2.

	Apple
	Yes
	We are also open to a smaller bandwidth (e.g., 40 MHz). 

	Futurewei
	Not for FR1
	100 MHz for FR2 is okay, but smaller values are needed for FR1. We suggested 20 MHz, although we are open to other values. While the parameters for 38.840 do not apply, it is likely that a model will be defined for Redcap and can probably be used as is for sidelink

	Samsung
	No
	For FR2 100 MHz is fine, but optional. For FR1 (baseline) smaller BW should be consider, e.g. 40 MHz

	Qualcomm
	No
	System BW depends on the actual use case. For V2X, we propose to choose a system BW of 40MHz. For PubS, we propose to choose a system BW of 10MHz.

	CATT
	Yes
	From power consumption model, we can use 100MHz as a reference. In FR1, we think 40MHz would be a typical value. Thus the scaling factor can be used to determine the power consumption level.

	OPPO
	Yes
	Agree with 100MHz as a reference configuration, and it should be allowed that other bandwidths (e.g. 20MHz and 40MHz) can be used in simulation by using a scaling factor.

	Intel
	No
	For FR1, we think that 20 MHz should be used as this is aligned with the evaluation assumptions in 37.885 NR-V2X. For the same reason, we prefer 
200 MHz for FR2.

	ZTE, Sanechips
	Yes
	To reuse reference configuration in 38.840 as much as possible. The power consumption of other system BW  can be obtained by scaling factor.



· Q4: Do you agree that the number of OFDM symbols for PSCCH (excluding AGC symbol) is 2? 

	Company
	Answer
	Comment

	NTT DOCOCO
	
	This point would be related to system bandwidth since sub-channel size, i.e. PSCCH size is not independent to system bandwidth.
Q3, sub-channel size, and PSCCH size should be discussed together.

	LG Electronics
	Yes
	In our understanding, the number of PRBs for PSCCH is less related to the power consumption model. In power consumption model, the important thing is how much time a certain circuit or logic is turned on or off. 

	Fujitsu
	Yes
	

	Vivo
	yes
	For power modeling, the key parts are the On/Off time and BW. The number or PRB, sub-channel size, etc., are not that relevant.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	OK
	 It is assumed to use LTE-V PSCCH code rate as a baseline, hence, either 3 symbol * 10 PRBs or 2 symbols * 15 PRBs for PSCCH is fine. 

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	No
	We propose to choose 3 (excluding the AGC symbol.) This would have an impact PSCCH performance and we think it would be better to study the impact of the proposed schemes on performance when PSCCH is at its most reliable.

	CATT
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	We assume three symbols: two symbols for PSCCH + one for PSCCH corrupted by AGC

	ZTE, Sanechips
	Yes
	



· Q5: Do you agree that the modulation order for power consumption model is 256QAM as in TR38.840? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	This is a parameter for the maximum data rate as in TR38.840. 256QAM should be agreed.

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 

	Fujitsu
	No
	64 QAM is more appropriate for SL considering that in most of the cases a Tx-UE chooses a conservative MCS without the CQI feedback

	vivo
	yes
	At least for FR1. Can further consider it for FR2.

	Ericsson
	No
	64QAM is a more realistic assumption

	Huawei, HiSilicon
	FFS
	If we choose 256-QAM as the baseline, we will be evaluating a Rel-16 sidelink optional feature, and not a Rel-16 mandatory feature. It would be useful if we at least include 64-QAM as one baseline modulation. 


	Apple
	No
	64QAM is suitable for sidelink. 

	Futurewei
	No
	We suggest to use 64-QAM, which is mandatory in rel-16. Evaluations with 256-QAM should of course be not precluded 

	Samsung
	No
	64QAM should be considered as baseline. However, companies can optionally provide simulations for 256QAM

	Qualcomm
	No
	This depends on the application; For both V2X and PubS, we propose to consider 64QAM or smaller modulation orders; as an example, for VoIP, and considering a subchannel size of length 10, even QPSK is sufficient. 

In addition, 256-QAM transmission is optional in sidelink and might not be supported by all UEs.

	CATT
	No
	Since 256QAM is an optional feature, we prefer 64QAM

	OPPO
	OK
	Both 64QAM and 256QAM should be evaluated.

	Intel
	No
	We think 64 QAM is more suitable for the use-cases this power consumption should be evaluated for. 

	ZTE, Sanechips
	Yes
	We are OK for both 64 QAM and 256 QAM.



· Q6: Do you agree that the number of TX APs for power consumption model is 1 as in TR38.840? 

	Company
	Answer
	Comment

	NTT DOCOMO
	No
	This is a parameter for the maximum data rate as in TR38.840. 2 TX should be supported for 2 layer MIMO.

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 
The scaling specified in 1.2 could be used to derive power consumption level for 2 TX AP case.

	Fujitsu
	Yes
	

	Vivo
	yes
	The reference configuration in TR38.840 needs to be reused.
The power consumption under 2TX condition can be derived based on the scaling factor specified in 1.2

	Ericsson
	No
	We prefer 2TX for FR1 and 2TX for FR2

	Huawei, HiSilicon
	OK
	We think that 36.843 can be re-used for deciding the number of APs, and note it is mentioned equally with 38.840 in the WID, which uses 1 TX as more relevant to vehicular scenarios.
If other cases are also included, we would like to ensure that V2X cases are also considered for baseline comparisons since a primary use case of power saving is P-UEs.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Depends
	For UEs with reduced power consumption (AI 8.11.2.1) 1 Tx is sufficient. For evaluation of the power consumption of resource allocation enhancements (AI 8.11.2.2), 2 Tx should be considered.

	Qualcomm
	Yes
	

	CATT
	Yes
	

	OPPO
	OK
	Similar with LGE and vivo, the scaling factor in Section 1.2 can be used to derive power consumption level for 2 TX AP case.

	Intel
	No
	We prefer 2 TX for FR1 and for FR2.  

	ZTE, Sanechips
	Yes
	To reuse reference configuration in 38.840 as much as possible. The power consumption of 2 TX APs can be obtained by scaling factor.



· Q7: Do you agree that the number of RX APs for power consumption model is 4 for FR1 or 2 for FR2 as in TR38.840? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	At least FR1

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 
For other number of RX AP, power consumption scaling specified in TR38.840 can be reused.

	Fujitsu
	Yes
	

	vivo
	Yes
	The reference configuration could be reused based on TR38.840

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No 
	As per 1.1 Q6, since only 1 TX is assumed, then 2 RX for both FR1 and FR2 need to be included in the baseline. 
In addition, in 36.843, LTE-V use 1TX and 2RX for power consumption model. So we prefer to include this antenna number configuration from LTE-V for our power model.
If other cases are included, we would like to ensure that V2X cases are also considered for baseline comparisons since a primary use case of power saving is P-UEs.

	Apple
	Yes
	

	Futurewei
	No
	Our preference is 2 RX for FR2 since for the power limited applications (V2P, public safety), 2 RX is more likely than 4 RX

	Samsung
	No
	For UEs with reduced power consumption (AI 8.11.2.1) 2 Rx in FR1 is sufficient. For evaluation of the power consumption of resource allocation enhancements (AI 8.11.2.2) 4 Rx in FR1 can be considered. For FR2 fine to have 2 Rx but FR2 is optional.
Should also consider implementations with no SL receiver.

	Qualcomm
	No
	2Rx (with 1Tx) should be sufficient. In Uu, 4 receive antenna ports are required in some bands, this isn’t the case for sidelink.

	CATT
	Yes
	

	OPPO
	No
	2Rx should be used for both FR1 and FR2.

	Intel
	Yes
	We think that 4 Rx for FR1 could be defined as the baseline, the model should contain a scaling method to also evaluate a smaller amount of Rx APs. For FR2 we think 2 Rx is enough. 

	ZTE, Sanechips
	Yes
	To reuse reference configuration in 38.840 as much as possible. The power consumption of 2 RX APs can be obtained by scaling factor.



· Q8: Do you agree that TX power for power consumption model is {0dBm, 23dBm} for FR1 as in TR38.840? Do you agree that TX power for power consumption model is 0dBm for FR2? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	At least FR1

	LG Electronics
	Yes
	To reuse power consumption model specified in TR38.840, reference configuration also needs to be reused as much as possible. 

	Fujitsu
	Yes
	

	vivo
	Yes
	The reference configuration of TX power in TR38.840 needs to be reused

	Ericsson
	Yes
	We agree with {0dBm, 23 dBm} for FR1. For FR2 we are open to other reasonable values

	Huawei, HiSilicon
	FR1: Yes
FR2: 
No 
	Taken into account power control mechanism is same for FR1 and FR2, the TX power of {0dBm, 23dBm} should be used for both FR1 and FR2. This is to reflect that sidelink power control can handle both near and far UEs.
Note that TR 38.840 does not give a reference for FR2 transmit power, so we are unclear what can be meant by the comments above in that regard. Thus we would be interested to see what LG’s justification for the proposal is.

	Apple
	Yes
	We are also open to other Tx power levels for FR2. 

	Futurewei
	Yes
	Additional power values should be considered

	Samsung
	No
	{0 dBm and 23 dBm} is fine as reference points for FR1. For FR2 (optional), according to 37.885 (Table 6.1.1-2), power of Vehicle/pedestrian UE or UE type RSU: 23 dBm, with EIRP not to exceed 43 dBm.
Power can be scaled linearly between 0 dBm and 23 dBm. It seems too restrictive to only allow 0 dBm and 23 dBm.

	Qualcomm
	
	Tx power of 31dBm should also be considered to cover a pubS use case. Further, as mentioned earlier, we do not think that the evaluation needs to be done for FR2. 

	CATT
	Yes
	

	OPPO
	
	For PS, higher power class was defined in LTE, therefore, other values should be considered in FR1 (e.g. 26dBm). For FR2, we are open to other values as well. In addition, we assume only one power level in one simulation.

	Intel
	Yes
	We think it is OK for FR1. For FR2 this was not defined in 38.840, this means if we decide to evaluate FR2 more details need to be discussed. 

	ZTE, Sanechips
	Yes
	We are OK with this assumption.





1.2	Power consumption scaling for adaptation

· Q1: Do you agree to support that X MHz power for RX is (0.4 +0.6*(X-20)/80)*100MHz power for RX? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	DL reception part could be reused for SL RX. 
Since RF circuit power is related to SL BWP size rather than resource pool size or the number of allocated sub-channels, other scaling for frequency domain parameter adaptation is not needed. 

	Fujitsu
	Yes
	The scaling scheme for DL RX can be reused for SL RX

	Vivo
	yes
	

	Ericsson
	Yes
	Scaling of X MHz = 0.4 + 0.6 * (X - 20) / 80. Linear interpolation for intermediate bandwidths. Valid only for X = 10, 20, 40, 80, and 100.

	Huawei, HiSilicon
	No
	The basic scaling function is fine to re-use from 38.840, but it should be based on the BW chosen in 1.1-Q3, thus not necessarily or not only 100 MHz If it is finally agreed to use 100MHz of BW for FR1, we can agree the above method for X MHz power calculation. Otherwise, the 100MHz power as a reference does not exist and the calculation should be based on 40MHz case. In this regard, the formula can be modified to ((0.4 +0.6*(X-20)/80)/0.55)*40MHz power.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	No
	For FR2 (optional) formula is OK. For FR1, BW could be smaller than 100 MHz, hence formula should be updated to reflect that. We could consider:
(0.4 +0.6*(X-20)/80)*BW_Max. Where, BW_Max = [40 MHz] in FR1 and 100 MHz in FR2 (optional)

	Qualcomm
	
	We do not think that the system BW should be 100MHz; however, to determine the relative power levels, the considered BW as a baseline in the model does not matter. 

The equation is fine, but we prefer to reformulate it as follows: 
Relative SL receive power consumption = .

Note that for the full allocation (i.e., reception on all symbols of all RBs in 100MHz), this model gives the relative SL receive power consumption of 1. Considering the relative power of PDCCH+PDSCH in TR 38.840, which is 300 units, and the sleep mode power, which is 1 unit, the sleep mode power in SL evaluation should be set to 1/300 units. 

	CATT
	Yes
	

	OPPO
	OK
	

	Intel
	Yes
	Scaling should be adapted to different BW of the reference configuration. 

	ZTE, Sanechips
	Yes
	To reuse scaling principle in 38.840 as much as possible. 



· Q2: Do you agree that no scaling is supported for SL BWP adaptation in TX perspective?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	UL transmission part could be reused for SL TX.

	Fujitsu
	Yes
	The scaling scheme for UL TX can be reused for SL TX

	vivo
	yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	Use either 0 or 23 dBm, i.e. 250 unit or 700 units respectively.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	Yes, no scaling for SL BWP adaptation. However, power is allowed scale linearly between 0 dBm and 23 dBm

	Qualcomm
	
	If the question is about scaling with BW, then Yes, we do agree. Scaling as a function of time (#symbols) is obviously needed. 

	CATT
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	


· Q3: For antenna scaling in RX perspective, do you agree that 2Rx power is 0.7*4Rx power for FR1 and 1Rx power is 0.7*2Rx power for FR2?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	At least FR1

	LG Electronics
	Yes
	DL reception part could be reused for SL RX. 

	Fujitsu
	Yes
	

	vivo
	yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No
	Based on 1.1 Q7, 2 RX is assumed to be the baseline for both FR1 and FR2. Hence we only need to consider that sidelink 2Rx power is 0.7* Uu 4Rx power for FR1, and no scaling is needed for 1RX in FR2.

	Apple
	Yes
	

	Futurewei
	Yes
	Okay for the methodology, but the baseline, as we indicated earlier is 2 Rx

	Samsung
	Yes
	

	Qualcomm
	No
	As mentioned in our response earlier, we think considering 2Rx is sufficient. Having only a single assumption on the number of Rx antennas, this additional scaling does not make any difference when relative powers are compared. 

	CATT
	Yes
	

	OPPO
	No
	Same as HW.

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	



· Q4: For antenna scaling in TX perspective for FR1, do you agree that 2Tx power is 1.4*1Tx power at 0dBm and 1.2*1Tx power at 23dBm? Is the antenna scaling in TX perspective necessary for FR2? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	If multiple TX are supported

	LG Electronics
	Yes
	UL transmission part could be reused for SL TX.

	Fujitsu
	Yes
	

	vivo
	yes
	

	Ericsson
	Yes, for FR1. No, for FR2.
	

	Huawei, HiSilicon
	No
	Based on 1.1-Q6, only 1 Tx is assumed for baseline, hence no scaling is needed for both FR1 and FR2.

	Apple
	Yes
	

	Futurewei
	Yes
	Same comment as Q3

	Samsung
	Yes
	When more than 1 Tx is evaluated.

	Qualcomm
	No
	Please refer to our response to Question 3. 

	CATT
	Yes
	

	OPPO
	Yes
	

	Intel
	OK
	OK if 1 Tx AP is finally agreed. 

	ZTE, Sanechips
	Yes
	



· Q5: Other power consumption scaling for adaptation (please specify)

	Company
	Comment

	LG Electronics
	For various TX power, it can be considered that linear interpolation based on power consumption at 0dBm and power consumption at 23dBm. 

For instance, power consumption level of SL TX at X dBm is (250/700 + (450/(700*23))*X ) * power consumption level at 23dBm.

	vivo
	Agree with LGE’s calculation for linear interpolation based on power consumption at 0dBm and power consumption at 23dBm.

	Ericsson
	We also need to take into account scaling for multiple decoding attempts of SCI1 and/or SCI2

	Huawei, HiSilicon
	As per 1.1-Q1, we can consider the minimum number of sidelink symbols in a slot as the baseline, i.e. 7 symbol only, for power consumption modelling in licensed spectrum, if a model for that spectrum is included. In this case, we consider scaling factor is 0.6 w.r.t 14 symbols power.

	Apple
	A linearly scaled with transmit power between 0 dBm and 23 dBm is considered. 

	Futurewei
	For a reference other than 100 MHz, parameters of Table 18 of 38.840 need to be redefined (note: this does not have to be complicated, and could simply be a linear adjustment)

	Samsung
	Linear power scaling between 0 dBm (1 mW) and 23 dBm (200 mW). Scaling in linear domain, rather than in dB domain.

	Qualcomm
	Agree that TX power interpolation is needed. Taking the approach proposed by Samsung, the relative power as a function of the Tx power can be given by:


	OPPO
	OK with LGE’s linear interpolation.

	Intel
	1st stage PSCCH blind decoding: Depending on how many decoding attempts for the 1st stage PSCCH need to be made the power consumption in the model need to be adjusted. 
2nd stage PSCCH decoding: Depending on how many decoding attempts for the 2nd stage PSCCH need to be made the power consumption in the model need to be adjusted.
PSSCH RX Processing 
The PSSCH RX power consumption is dependent on the number of allocated sub-channels and the number of OFDM symbols allocated per PSSCH transmission in the current slot as well as number of PSSCH demodulation and decoding attempts per slot.  

	ZTE, Sanechips
	No other power consumption scaling 




1.3	Power consumption level

· Q1: Do you agree to reuse three states of “Sleep” specified in TR38.840 including transition time and energy consumption?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics 
	Yes
	To reuse power consumption model specified in TR38.840, at least power consumption level of “Deep sleep” needs to be a baseline. 

	Fujitsu
	Yes
	

	vivo
	yes
	Reuse the three states of “sleep” specified in TR38.840

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	This can be considered as baseline.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	
	As we are comparing the power consumption of different resource allocation schemes, it might not be necessary to consider, the various sleep modes. We can compare power consumption during the active state.
If processing is performed in a slot, the power consumption (energy) of that slot is based on the function(s) performed in the slot (e.g. PSCCH/PSSCH Tx, PSSCH Rx, etc.), else the power of that slot is 0.

	Qualcomm
	
	In our view, the deep sleep state should be considered, and we are also fine to include the light sleep state. For micro sleep, we do not see a need to differentiate between SCI1+SCI2 decoding and SCI1+PSSCH decoding. Therefore, we will be fine to include this state for the cases that the UE is only doing sensing or when it monitors for PSCCH, but cannot decode any. 

	CATT
	Yes
	

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	 To reuse states of “Sleep” in TR38.840



· Q2: In “1st SCI/2nd SCI RX” state, a UE tries to decode 1st SCI on PSCCH and 2nd SCI on PSSCH, but the UE does not decode SL-SCH on PSSCH. In this case, what is the UE power consumption level?
· Q2-1: For power consumption level of “1st SCI/2nd SCI RX” in non-PSFCH-slot, which option is used? 
· Option 1: Same as power consumption level of “PDCCH-only” for same-slot scheduling
· Option 2: Scaling factor Y * power consumption level of “PDCCH-only” for same-slot scheduling
· Option 2-1: Y = 1.45
· Option 2-2: Y= 2
· Option 3: Scaling factor Y * power consumption level of “PSCCH/PSSCH RX”
· Y is selected from [0.6 0.7 0.8 0.9]

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 2-2
	

	LG Electronics
	Option 2-1
	“PDCCH-only” for same-slot scheduling consists of PDCCH reception, PDSCH buffering+ PDCCH decoding, and micro sleep. Since the UE may not know whether the UE will decode PDSCH or not before completion of PDCCH decoding, the UE still needs to turn on the RF circuit for potential PDSCH reception during the PDCCH decoding time as shown in following figure. 
[image: ]
Similar approach could be taken for NR sidelink. On the other hand, the UE may needs to turn on the RF circuit for potential PSSCH reception until 1st SCI decoding and 2nd SCI decoding are completed. Since the 2nd SCI decoding can start after completion of the 1st SCI, the period where the RF circuit is turned on would be larger than that of “PDCCH-only” as shown in following figure.
[image: ]
In this case, the power consumption level of “1st SCI/2nd SCI RX” needs to be larger than that of “PDCCH-only”. So, we suggest applying scaling factor of 1.45. 

	Fujitsu
	Option 1
	

	Vivo
	Option 3
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The power consumption level for “1st SCI/2nd SCI RX” state is impacted by the DMRS pattern of PSSCH since the 2nd SCI is carried in PSSCH. The 2nd SCI can be decoded after the reception of all the PSSCH DMRS and the complete of channel estimation based on the PSSCH DMRS. So, the UE needs to turn on the RF circuit until the last PSSCH DMRS symbol. 

Therefore, the power consumption for“1st SCI/2nd SCI RX” should base on the power of PSCCH/PSSCH, not the PDCCH. Additionally, a scaling factor is defined to derive the actual power consumption according to the location of the last PSSCH DMRS in PSSCH specified in TS38.211. 
The candidate scaling factor Y could be [0.6 0.7 0.8 0.9] 

	Ericsson
	Option 2 but Y =FFS
	We would like to understand better the motivation behind Y=1.45 and Y=2. As stated in Q5 of Section 1.2, we think that a scaling factor for the number of SCI decoding attempts would be needed. 

	Huawei, HiSilicon
	Option 3
	In NR Uu, PDCCH only + CSI measurement, which is (100+100) * 0.85 and (PDCCH + PDSCH) = 300. 
In sidelink, on top of 1st-stage SCI + 2nd-stage SCI decoding, we should also consider PSSCH DMRS which is used for 2nd-stage SCI decoding, i.e. 1st-stage SCI + 2nd–stage SCI + DMRS measurement, which can be modelled as (100 + 100 + 100) * 0.85 * TX AP scaling factor * BW scaling factor. (PSCCH + PSSCH) =  300 * TX AP scaling factor * BW scaling factor. This means Y = 0.85.

	Apple
	Option 1
	For simplicity, we could take Option 1 without differentiating it from “PSCCH-only”

	Futurewei
	Option 2
	Y FFS. 

	Samsung
	Option
	Y can depend on the ratio between number of REs assigned to SCI1 (PSCCH) + SCI2 to the total number of REs assigned to PSCCH/PSSCH in a non-PSFCH slot

	Qualcomm
	
	Option 3 with Y = 1.
With the relative SL Rx power model given in our response to Question 1 of Section 1.2, the PSCCH power is given by: 

Where  is the total number of PSCCH sub-channels in a slot, and the scaling factor of 1.5 is to take 3 PSCCH OCCs into account. 

Building on the same model, the relative SL received power for PSSCH can be given by:
 

Where the summation is over the number of PSSCH symbols and  denotes the number of symbols in a slot. 

Using the abovementioned power model, we assume that the relative power for receiving SCI1+SCI2 = relative power for receiving SCI1+PSSCH and is given by: 


This simplifies the analysis and avoids discussions about beta value, DMRS patterns, and how the two impact SCI2 mapping in the slot, channel estimation, and decoding.


	CATT
	Option 3
	The 1st SCI/2nd SCI Rx is different with that of PDCCH-only case, because, the channel estimation for 2nd SCI shall be same as that of PSSCH Rx, and RE mapping of 2nd SCI is derived based on the PSSCH DMRS pattern. We think the PSSCH DMRS pattern shall be as a parameter of reference configuration. 

	OPPO
	Option 3
	Same view as CATT.

	Intel
	
	1st stage PSCCH + 2nd stage PSCCH if the 1st stage is successfully decoded. This does only make sense if there are devices only doing mode-2 sensing or discover that all related PSCCH transmissions are for a uni/groupcast transmission the receiving device.  
For 20 MHz with 30 KHz SCS and 10 PRB sub-channels we derived 40 units for this evaluation corresponding to 5 1st stage decoding attempts and 5 2nd stage decoding attempts. This is parameter is dependent on the reference configuration. 
Overall, this can only be decided after reference configuration is agreed. 

	ZTE, Sanechips
	Option 2
	The value of Y need be further discussed.



· Q2-2: For power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot, which option is used? 
· Option 1: Same as power consumption level of “PDCCH-only” for same-slot scheduling
· Option 2: Scaling factor Y * power consumption level of “PDCCH-only” for same-slot scheduling
· Y = 0.85
· Option 3: Scaling factor Y * power consumption level of “PSCCH/PSSCH RX”
· Y is selected from [0.6 0.7 0.8 0.9]

	Company
	Preferred option
	Comment

	NTT DOCOMO
	
	The following points are unclear for us:
- There is PSFCH RX or not
- If there is no PSFCH RX, what is the difference between Q2-1 and Q2-2

	LG Electronics
	Option 2
	In this case, the maximum time duration where the RF circuit is turned on will be limited to the symbol duration of PSSCH in PSFCH-slot. At that time, some portion of RF&Baseband processing time will be replaced with Baseband processing time of which power consumption level is relatively small as shown in following figure.
[image: ]
In our analysis, the power consumption level is still larger than that of “PDCCH-only”. 

	Fujitsu
	Option 1
	If there is no PSFCH TX/RX in the same slot, option 1 is used. If there is PSFCH RX, refer to the answer to Q6-1. If there is PSFCH TX, refer to the answer to Q6-4.

	Vivo
	Option 3
	As we replied in Q2-1, the UE needs to turn on the RF circuit until the last PSSCH DMRS symbol. 
Therefore, the power consumption for“1st SCI/2nd SCI RX” should base on the power of PSCCH/PSSCH, not the PDCCH. 
As the scaling factor ([0.6 0.7 0.8 0.9]) is defined according to the location of the last PSSCH DMRS in PSSCH, a proper factor can be selected based on the actual used DMRS pattern.

	Ericsson
	Option 1
	We do not see the need to quantify the impact of having PSFCH in a slot on this type of power consumption.

	Huawei, HiSilicon
	Option 3
	Same as 1.3-Q2-1, Y = 0.85. PSCCH+PSSCH RX with/without PSFCH is considered as same. The number of PSFCH symbols is much smaller than number of PSCCH+PSSCH symbols, the difference between with and without PSFCH would be not significant. 

	Apple
	Option 1
	

	Futurewei
	Option 2
	Y FFS (same as Q2)

	Samsung
	Option 3
	Y can depend on the ratio between number of REs assigned to SCI1 (PSCCH) + SCI2 to the total number of REs assigned to PSCCH/PSSCH in a PSFCH slot

	Qualcomm
	Option 3
	Option 3 with Y=1 and based on the model presented in our response to Q2.

	CATT
	Option 3
	Same as Q2-1

	OPPO
	Option 3
	Same as Q2-1

	Intel
	Option 3
	The selection depends on the reference configuration and is different for FR1 and FR2. 

	ZTE, Sanechips
	Option 3
	The specific value of Y needs be further discussed.




· Q3: In “PSCCH/PSSCH RX” state, a UE tries to decode 1st SCI on PSCCH and 2nd SCI on PSSCH, and SL-SCH on PSSCH. In this case, what is the UE power consumption level?
· Q3-1: For power consumption level of “PSCCH/PSSCH RX” in non-PSFCH-slot, do you agree that the power consumption level is the same as that of “PDCCH+PDSCH”?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	

	Fujitsu 
	Yes
	

	Vivo
	Yes
	

	Ericsson
	Yes
	We are open to other models if justified, e.g., as summation of power consumption for decoding SCI1/SCI2 only (Q2) and power consumption for PSSCH RX only. 

	Huawei, HiSilicon
	Yes
	PSCCH/PSSCH RX power = BW scaling factor * AP scaling factor * PDCCH+PDSCH RX power = 0.7*0.55*300 = 115.5 Units

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	No
	Agree that PDCCH+PDSCH Rx power should be used as a guide for PSCCH/PSSCH Rx when operating on the same BW. However, formula needs to be adjust to account for gap symbol at the end, and possibly less baseband processing due to the AGC symbol.

	Qualcomm
	No
	With the model given in our response to Q2, the number of symbols are taken into account directly and there is no reason to further separate the power in PSFCH and non-PSFCH slots. The same model can be directly used.

Further, in the model, a scaling of 1.5 is considered for PSCCH decoding.  

	OPPO
	No
	Same view as Samsung.

	Intel
	No
	We think this needs to take into account the different number of REs being used for SL and DL. 

	ZTE, Sanechips
	Yes
	



· Q3-2: For power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot, do you agree that the power consumption level is 0.9X*power consumption level of “PDCCH+PDSCH”?
· Option 1: 0.9
· Option 2: 0.72(=10/14)

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	In this case, the maximum time duration where the RF circuit is turned on will be limited to the symbol duration of PSSCH in PSFCH-slot. For simplicity, it can be seen that the power consumption level is derived by the sum of power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot and additional power consumption level to turn on LDPC decoding circuit/logic. 

	Fujitsu
	Yes
	

	Vivo
	Yes 
(with option 2)
	We are fine with the principle, but not sure how the 0.9 is derived. 
We add a new option of 0.72, which is derived by 10/14 ~= 0.72.


	Ericsson
	Yes
	As with Q3-1, we can accept other models if justified.

	Huawei, HiSilicon
	No
	It should be clarified in this case, we should only model PSCCH+PSSCH RX only in PSFCH slot, i.e. we should model either PSCCH + PSSCH RX with PSFCH RX or PSCCH + PSSCH RX with PSFCH TX. It is noted that due to half-duplex, it is either to transmit PSFCH or receive PSFCH from system perspective. The simplest solution would be to assume PSFCH transmission = 0 dBm, in this case, PSFCH RX and PSFCH TX is similar, i.e. no need to distinguish PSCCH/PSSCH RX + PSFCH TX or PSCCH/PSSCH RX + PSFCH RX in a PSFCH slot for power consumption modelling purpose.
With this understanding, for PSCCH + PSSCH RX with PSFCH RX, refer to 1.3-Q6-2; for PSCCH + PSSCH RX with PSFCH TX, refer to 1.3-Q6-5.

	Apple
	
	We are open to any appropriate model. 

	Futurewei
	FFS
	The approach is fine but the X value needs FFS

	Samsung
	
	A PSCCH/PSSCH slot with no PSFCH has 12 symbols + AGC symbol
A PSCCH/PSSCH slot with PSFCH has 9 symbols + AGC symbol. If we assume AGC symbol energy is 25% that of non-AGC symbols, the ratio is 9.25/12.25 = 0.755

	Qualcomm
	No 
	Please refer to our response to Question 3.

	CATT
	
	The X value need FFS

	OPPO
	FFS
	The approach is fine but the X value needs FFS

	Intel
	No
	Related to question 3. This needs to be discussed in a combination with question 3. We prefer to see how reference configuration is defined first.

	ZTE, Sanechips
	Yes
	We're not sure how 0.9 is calculated. It is suggested that the value of Y further discussed.



· Q4: In “PSCCH/PSSCH TX” state, a UE transmits PSCCH and PSSCH. In this case, what is the UE power consumption level?
· Q4-1: For power consumption level of “PSCCH/PSSCH TX” in non-PSFCH-slot, do you agree that the power consumption level is the same as that of “UL” for long PUCCH or PUSCH?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	Use 0 or 23 dBm for transmission in one slot, i.e. 250 unit or 700 units respectively.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	Assuming all relative power levels are scaled appropriately with 300.

	CATT
	Yes
	

	OPPO
	
	Should we not consider the gap symbol at the end of a slot?

	Intel
	Yes
	Power level needs to be adjusted for the reference configuration. 

	ZTE, Sanechips
	Yes
	



· Q4-2: For power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot, do you agree that the power consumption level is 0.8X*power consumption level of “UL” for long PUCCH or PUSCH?
· Option 1: 0.8
· Option 2: 0.9

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electronics
	Yes
	According to TR38.840, scaling factor to represent 1-symbol PUCCH power from 14-symbol PUCCH or PUSCH power is 0.3. It is much larger than 1/14. The reason is that there exist background power. 
Similarly, even though the symbol duration is changed from 13 into 10, the scaling factor needs to be much larger than 10/13 considering the background power. 

	Fujitsu
	Yes
	

	vivo
	Yes
(with option 2)
	We have the same view as LGE on the background power consumption, so as the principle of the scaling factor. But based on our estimation, the factor should be 0.9 instead of 0.8. So we add a new option of 0.9.


	Ericsson
	Yes
	

	Huawei, HiSilicon
	No 
	Use 0 or 23 dBm for transmission in one slot, i.e. 250 unit or 700 units respectively.

This is same to 1.3 Q3-2, where it is noted that due to half-duplex, it is either to transmit PSFCH or receive PSFCH from system perspective.  PSCCH/PSSCH TX + PSFCH TX = 0 dBm or 23 dBm; for PSCCH/PSSCH TX + PSFCH RX, difference between PSCCH/PSSCH TX + PSFCH TX and PSCCH/PSSCH TX + PSFCH RX would not be significant, since PSCCH/PSSCH TX consumes most of the power in the slot. 

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	
	In non-PSFCH slot there are 13 PSCCH/PSSCH symbols. In a PSFCH slot there are 10 PSCCH/PSSCH symbols. Ratio should be 0.77.

	Qualcomm
	Yes
	Option 1 (10/13)

	CATT
	Yes
	We share the same views as LGE, the background power consumption shall be added. 

	OPPO
	
	Agree to consider the background power. Similar to Q4-1, should we not consider the gap symbol at the end of a slot? In the end, we may apply a scaling factor (e.g. 0.8) to the power consumption level for Q4-1.

	Intel
	No
	This power consumption should be scaled from the power consumption defined for the state in question 4. 

	ZTE, Sanechips
	Yes
	Agree with LG



· Q5: In “PSFCH TX” or “PSFCH RX” state, a UE transmits or receives PSFCH only in a slot, respectively. In this case, what is the UE power consumption level?
· Q5-1: For power consumption level of “PSFCH TX”, which option is used? 
· Option 1: Same as power consumption level of “UL” for short PUCCH
· Option 2: Scaling factor Y*power consumption level of “UL” for long PUCCH or PUSCH
· Option 2-1: Y=0.36
· Option 2-2: Y= 0.2
· Option 3: 72

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 1
	

	LG Electronics
	Option 2-1
	According to TR38.840, scaling factor to represent 1-symbol PUCCH power from 14-symbol PUCCH or PUSCH power is 0.3. It is much larger than 1/14. The reason is that there exist background power. 

In case of PSFCH, the UE uses 2 OFDM symbols. Considering the background power, the scaling factor would be much smaller than twice of 0.3. 

	Fujitsu
	Option 1
	

	vivo
	Option 2-1
	We have the same view as LGE on the background power consumption. Therefore, based on our estimation, in PSFCH TX state, the actual TX symbol is 4.5, referring to the power consumption of 257. So we suggest the scaling factor to PUSCH TX is 0.36.

	Ericsson
	Option 1
	

	Huawei, HiSilicon
	Option 1
	For PSFCH TX only, since PSFCH format 0 is reused from short PUCCH, and same power scaling for short PUCCH in TR 38.840 could be reused. So the power consumption level is 0.3* the power consumption level of “PSCCH/PSSCH TX”, i.e. 75unit or 210 units respectively.

	Apple
	Option 2
	We are open to the scaling factor within Option 2.

	Futurewei
	Option 1
	

	Samsung
	Option 2
	Where Y = 2/13 = 0.154

	Qualcomm
	Option 2 with a scaling factor of 2/13.
	

	CATT
	Option 2-1
	The PSFCH include two symbols which is different from that of short PUCCH(1 symbol)

	OPPO
	Option 2
(Y should be FFS)
	We don’t understand why Y=2/13, due to SRS transmission at the end of a slot for long PUCCH. In the case when the long PUCCH is configured to be 14 symbols, wouldn’t the scaling factor Y = 2/14?

	Intel
	Option 2
	Scaling for Tx should be according to 2/13. 

	ZTE, Sanechips
	Option 1
	



· Q5-2: For power consumption level of “PSFCH RX”, which option is used?
· Option 1: Same as power consumption level of “PDCCH-only” for same-slot scheduling
· Option 2: Same as power consumption level of “PDCCH-only” for cross-slot scheduling
· Option 3: 5 for FR1, 30 for FR2

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 2
	

	LG Electronics
	Option 2
	“PDCCH-only” for same-slot scheduling consists of PDCCH reception, PDSCH buffering+ PDCCH decoding, and micro sleep.
On the other hand, “PDCCH-only” for cross-slot scheduling can skip PDSCH buffering. In this case, RF circuit is turned on only for 2 OFDM symbols of PDCCH. 

In case of PSFCH RX, it does not needs to consider data buffering as in cross-slot scheduling. So, we support Option 2 of which power consumption level is relatively smaller than that of Option 1. 

	Fujitsu
	Option 2
	Agree with LG

	vivo
	Option 2
	

	Ericsson
	Option 1
	

	Huawei, HiSilicon
	Option 1
	Consider same-slot scheduling for all types of control information, SCI, SFCI, etc.

	Apple
	Option 2
	

	Futurewei
	Option 1
	

	Samsung
	
	Power can be determined based on the PSCCH/PSSCH Rx, and scaled by the number symbols and number PRBs.
PSFCH Rx = Y * PSCCH/PSSCH Rx

	Qualcomm
	
	With the model given for Rx in our earlier responses, the relative power for PSFCH Rx is given as:


	CATT
	Option 2
	

	OPPO
	
	PSFCH reception and processing is very different to PDCCH monitoring. For a PSFCH Rx UE, it may be interested in only 1 RB reception and without blind decoding of different DCI formats. Maybe Samsung or Qualcomm’s approach can be further discussed.

	Intel
	Option 3
	Power consumption should be substantially smaller than PSCCH PSSCH reception. Therefore, a small additional value should be added the other active states in the slot. 

	ZTE, Sanechips
	Option 2
	



· Q6: In PSFCH-slot, a UE can (1) SCI decoding only, (2) SCI decoding and PSFCH RX, (3) SCI decoding and PSFCH TX, (4) PSCCH/PSSCH decoding, (5) PSSCH/PSSCH decoding and PSFCH RX, (6) PSCCH/PSSCH decoding and PSFCH TX, (7) PSCCH/PSSCH TX and PSFCH RX, or (8) PSSCH/PSSCH TX and PSFCH TX. What is the power consumption level of a combination of PSCCH/PSSCH/PSFCH operation?
· Q6-1: For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH RX”, do you agree that the power consumption level is the same as that of “1st SCI+2nd SCI RX” in non-PSFCH-slot?

	Company
	Answer
	Comment

	NTT DOCOMO
	No
	1st SCI+2nd SCI RX  +  PSFCH RX

	LG Electrons
	Yes
	Considering components of this state, we can reuse “1st SCI+2nd SCI RX” in non-PSFCH-slot. 

	Fujitsu
	No
	“1st SCI + 2nd SCI” RX + PSFCH RX

	Vivo
	No
	The power consumption level should be 1st SCI/2nd SCI RX + PSFCH RX.
Combining Q6-1 and Q6-2, if the answer to Q6-1 is yes, the power consumption of PSSCH is same with or without the PSFCH, which is not correct.

	Ericsson
	No
	The power consumption for PSFCH RX should be counted.

	Huawei, HiSilicon
	Yes 
	1st SCI/2nd SCI RX is considered same with/without PSFCH RX. This is same as 1.3-Q2-2, where we consider that the number of PSFCH symbols is much smaller than number of PSCCH+PSSCH symbols, the difference between with and without PSFCH would be not significant.
The question (and others) reveals a potential route of making the evaluation substantially more complicated than was considered on Uu. This needs to be re-considered in terms of a simpler approach.

	Apple
	Yes
	We could accept the approximation to simplify the modeling. 

	Futurewei
	No
	While we agree that the difference with/without PSFCH RX is small, we do not see any difficulty in adding the PSFCH RX power

	Samsung
	No
	Power of each individual component should be computed and then summed together.

	Qualcomm
	No
	We assume that Rx power for decoding SCI1+SC2 = Rx power for decoding SCI1+PSSCH. Hence, in a PSFCH slot where the UE has to receive a PSFCH, the total power is approximated by SCI1+PSSCH decoding with an appropriate number of symbols plus additional power for PSFCH decoding as given in our response to Question 5.2. Note that the RF related portion of the Rx power should be accounted only once. 

	CATT
	No
	“1st SCI + 2nd SCI” RX + PSFCH RX 

	OPPO
	No
	In Q5-2, power consumption level for PFSCH Rx power is considered, therefore, it should be included.

	Intel
	No
	1st and 2nd stage PSCCH + PSFCH Rx.

	ZTE, Sanechips
	No
	The power consumption for PSFCH RX  should be added to that of 1st SCI/2nd SCI RX.



· Q6-2: For power consumption level of a combination of “PSCCH/PSSCH RX” and “PSFCH RX”, do you agree that the power consumption level is the same as that of “PSCCH/PSSCH RX” in non-PSFCH-slot? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electrons
	Yes
	Considering components of this state, we can reuse “PSCCH/PSSCH RX” in non-PSFCH-slot.

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	PSCCH/PSSCH RX is considered same with/without PSFCH RX. The number of PSFCH symbols is much smaller than number of PSCCH+PSSCH symbols, the difference between with and without PSFCH would be not significant.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	No
	No quite the same as a PSFCH slot has 1 fewer symbol and PSFCH occupies fewer PRBs.

	Qualcomm
	Yes
	

	CATT
	Yes
	

	OPPO
	No
	In Q3-2, power consumption level for “PSCCH/PSSCH RX” in PSFCH-slot is defined. And in Q5-2, power consumption level for PFSCH Rx power is also defined. It would be straight forward to sum them together.

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	



· Q6-3: For power consumption level of a combination of “PSCCH/PSSCH TX” and “PSFCH TX”, do you agree that the power consumption level is the same as that of “UL (long PUCCH or PUSCH)”?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electrons
	Yes
	Considering components of this state, we can reuse “UL (long PUCCH or PUSCH)”.

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	Use 0 or 23 dBm for transmission in one slot, i.e. 250 unit or 700 units respectively.

	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	No
	We should consider here that we have one fewer symbol in a PSFCH slot than a non-PSFCH slot.

	Qualcomm
	Yes
	Assuming all relative power levels are scaled appropriately with 300.

	CATT
	Yes
	

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	



· Q6-4: For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH TX”, do you agree that the power consumption level is a sum of power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot and power consumption level of “PSFCH TX”?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	In NR-Uu (38.840), PDCCH+PUCCH is PDCCH-only + short PUCCH.
Reuse this.

	LG Electrons
	Yes
	According to TR38.840, power consumption level of “PDCCH-only”+”short PUCCH” is derived by the sum of “PDCCH-only” power and ”short PUCCH” power. Similar approach can be reused.

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No
	1st SCI/2nd SCI RX (this additionally implies PSSCH DMRS RX) is considered same with/without PSFCH TX, with the assumption PSFCH TX to be 0dBm based on 1.3-Q3-2 (same as Uu, where PUCCH TX is assumed to be 0dBm), and therefore the difference with and without PSFCH TX is not significant.


	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	No
	We do not think that SCI2 (for either Tx or Rx) needs to be considered separately from PSSCH (Tx or Rx).

	CATT
	Yes
	

	OPPO
	Yes
	

	
	Yes
	

	ZTE, Sanechips
	Yes
	 Agree with DOCOMO



· Q6-5: For power consumption level of a combination of “PSCCH/PSSCH RX” and “PSFCH TX”, do you agree that the power consumption level is a sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electrons
	Yes
	According to TR38.840, power consumption level of “PDCCH-only”+”short PUCCH” is derived by the sum of “PDCCH-only” power and ”short PUCCH” power. Similar approach can be reused.

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No
	PSCCH/PSSCH RX is considered same with/without PSFCH TX, with the assumption PSFCH TX to be 0dBm based on 1.3-Q3-2 (same as Uu, where PUCCH TX is assumed to be 0dBm), and therefore the difference with and without PSFCH TX is not significant.


	Apple
	Yes
	

	Futurewei
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	CATT
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE, Sanechips
	No
	According to TR38.840, the slot-averaged power for "PDCCH+PDSCH+PUCCH" is same as "PDCCH+PDSCH". This approach should be reused for sidelink evaluation. Therefore, it is suggested that  power consumption  of “PSCCH/PSSCH RX” and “PSFCH TX” is same as that of “PSCCH/PSSCH RX”.



· Q6-6: For power consumption level of a combination of “PSCCH/PSSCH TX” and “PSFCH RX”, do you agree that the power consumption level is a sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”?

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electrons
	Yes
	According to TR38.840, power consumption level of “PDCCH-only”+”short PUCCH” is derived by the sum of “PDCCH-only” power and ”short PUCCH” power. Similar approach can be reused.

	Fujitsu
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	No 
	PSCCH/PSSCH TX is considered same with/without PSFCH RX. Since power consumption for PSCCH/PSSCH TX is much larger than PSFCH RX, with/without PSFCH RX, the difference is not significant.

	Apple
	No
	We prefer to ignore PSFCH Rx power, since it is much smaller than PSCCH/PSSCH Tx. 

	Futurewei
	YeS
	

	Samsung
	Yes
	

	Qualcomm
	Yes
	

	CATT 
	Yes
	

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE, Sanechips
	Yes
	



· Q7: In “S-SSB RX”, a UE tries to detect S-SSB and decode PSBCH. In “S-SSB TX”, a UE transmits S-SSB in a slot. What is the power consumption level? 
· Q7-1: For power consumption level of “S-SSB RX”, which option is used?
· Option 1: Same as power consumption level of “SSB processing” with 1 SSB in a slot
· Option 2: Same as power consumption level of “SSB processing” with 2 SSB in a slot
· Option 3: Same as that of “1st SCI/2nd SCI RX” in non-PSFCH-slot
· Option 4: 150
· Option 5: 0.3
· Option 6: 5

	Company
	Preferred option
	Comment

	LG Electrons
	Option 3
	SSB consists of 4 symbols, and power consumption level of “SSB processing” considers 8 symbol duration of reception. 
On the other hand, S-SSB consists of 13 symbols. It is more like with “1st SCI/2nd SCI RX” in non-PSFCH-slot, of which power consumption level does not consider LDPC processing circuit/logic power. 

	Fujitsu
	Option 2
	The power consumption model for SSB processing in TR38.840 can be as the reference.

	vivo
	Option 2
	We agree that S-SSB has larger number of symbols than SSB in a slot (13 vs 8). On the other hand, the S-SSB has a smaller bandwidth than SSB. Consequently, the power consumption level is comparable between them.

	Ericsson
	Option 2
	In order to have a comparable performance for power consumption we need to include 2 SSB (4 symbols each) to match one S-SSB (13 symbols but smaller bandwidth)

	Huawei, HiSilicon
	Option 1
	 NR Uu SSB takes similar resources size of that of SL SSB, hence we can follow its power consumption value directly, which is 75 unit.

	Futurewei
	
	As mentioned by Vivo, there are two effects to take into account: the different number of slots and the bandwidth difference. 

	Samsung
	
	Y * PSSCH/PSCCH Rx power of a slot, where Y = 0.3

	Qualcomm
	None
	There is no need to consider S-SSB Tx/Rx in the model as it is not expected to have a tangible impact. 

	CATT
	Option 2
	

	OPPO
	Option 2
	Not ideal but can live with.

	Intel
	
	The scaling factor is dependent on the reference configuration, thus this discussion needs to wait till the reference configuration is decided. 

	ZTE, Sanechips
	Option 2
	For simplicity, the power consumption model for SSB processing in TS 38.840 can be reused for that of “S-SSB RX”



· Q7-2: For power consumption level of “S-SSB TX”, do you agree that the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)? 

	Company
	Answer
	Comment

	NTT DOCOMO
	Yes
	

	LG Electrons
	Yes
	

	Fujitsu
	Yes
	SSB TX which occupies one slot could reuse the power consumption level of UL TX for (long PUCCH or PUSCH)

	vivo
	Yes
	

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	Use 0 or 23dBm for transmission in one slot, i.e. 250 or 700 units respectively.

	Futurewei
	Yes
	

	Samsung
	Yes
	

	Qualcomm
	
	Please refer to our response to Question 7-1.

	CATT
	Yes
	

	OPPO
	Maybe
	As mentioned previously, how many symbols is assumed for long PUCCH or PUSCH. If long PUCCH is configured/assumed to be 14 symbols, then a power scaling factor of 13/14 should be included.

	Intel
	Yes
	

	ZTE, Sanechips 
	Yes
	



· Q8: Depending on the Synch reference source, a UE performs synchronization process based on GNSS, SSB from gNB, or S-SSB from another UE. What is the power consumption level? 
· Q8-1: For power consumption level of “GNSS-processing”, which option is used?
· Option 1: 5
· Option 2: 8
· Option 3: 15
· Option 4: 0.08*Power consumption level of PSCCH/PSSCH RX

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 4
	Reuse LTE (TR36.843)

	LG Electrons
	Option 2 or Option 3
	As in TR36.843, GPS-power can be derived by 0.08 and RX power of a UE. GNSS-operation would be performed in separate circuit or logic, it would be reasonable to have a fixed value regardless of SL configuration. For simplicity, we are fine with Option 2 or 3. 

	Fujitsu
	Option 4
	

	vivo
	Option 4
	According to TR36.843, the power consumption of synchronization based on GNSS could be 0.08*RX power, that the RX power could be PSCCH/PSSCH RX state

	Ericsson
	Option 3
	

	Huawei, HiSilicon
	Option 2
	The basic requirement is that GNSS power, when expressed in an absolute power, does not change depending on FR or sidelink Tx/Rx characteristic.

In LTE-V, sleep = 0.01 (Paging cycle of 1.28 seconds is assumed, longer than deep-sleep as defined in 38.840) and GNSS = 0.08, i.e. 8 times of sleep. The LTE-V sleep consumption can be equated to the NR power saving SI state of deep sleep consumption as the RF in the LTE-V model has been essentially turned off. Taking those absolute powers as approximately similar, GNSS power in NR sidelink will also be 8 times of deep-sleep, i.e. which is 8*1 = 8. 

Option 4 is not reasonable, as GNSS processing is fixed regardless of PSSCH/PSSCH processing. We note some papers say GNSS power should change according to the FR of the sidelink. We wonder why this would be the case, since GNSS operates in its own, fixed, frequency band, and the work it does appears not affected by what sidelink is doing.

	Futurewei
	Option 2 or option 3
	Same reasoning as LG. A fixed value is desirable.

	Samsung
	
	For options 1/2/3 what is the reference unit. One of these options might be fine as long as we agree on the reference unit. Otherwise power can be relative to PSCCH/PSSCH Rx in a slot.

	Qualcomm
	None 
	We do not think that synchronization power needs to be included in the evaluations. 

	CATT
	Option 2 or Option 3
	A fixed value is preferred. 

	OPPO
	Option 2 or 3
	Same view as LGE.

	Intel
	Option 3
	We derived the value 15 based on our reference configuration and the considerations in 36.843. 

	ZTE, Sanechips
	Option 4
	In TS 36.843, GPS power is 0.08 times of the received power. This principle can be reused for the sidelink evaluation.



· Q8-2: For power consumption level of “Uu SSB-processing”, which option is used?
· Option 1: Same as power consumption level of “Uu SSB processing”
· Option 2: 10

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 1
	BTW, SSB-processing in the main bullet is S-SSB processing?

	LG Electrons
	Option 1
	The intention of this question is that how much power is needed for synchronization process with gNB. 

SSB processing already implies that the power consumption for synchronization based on SSB. We do not need to have additional model. 

	Fujitsu
	Option 1
	BTW, Q8-3 may need to be added regarding to the case mentioned in the main bullet ” S-SSB from another UE”, for the For power consumption level of “S-SSB from another UE”.

	vivo
	Option 1
	

	Ericsson
	Option 1
	

	Huawei, HiSilicon
	
	The options in the question do not seem correctly formulated. The power of Uu processing is a closed issue and already in TR 38.840. 

	Futurewei
	Option 1
	As defined in 38.840

	Samsung
	Option 1
	No need to deviate from what has already been agreed for Uu

	Qualcomm
	None
	Please refer to our response to Question 8-1. 

	CATT
	Option 1
	

	OPPO
	Option 1
	

	Intel
	Option 1
	

	ZTE, Sanechips
	Option 1
	To reuse the power assumption in 38.840 for “Uu SSB-processing”.



· Q9: For power consumption level of “SL-CSI-RS processing”, which option is used?
· Option 1: Same as that of “Uu CSI-RS processing”
· Option 2: 150
· Option 3: 0.4 for FR1, 300 for FR2
· Option 4: No need to specify it

	Company
	Preferred option
	Comment

	NTT DOCOMO
	Option 1
	BTW, CSI-RS processing in the main bullet is SL-CSI-RS processing?

	LG Electrons
	Option 4
	Unlink NR Uu link, there is no standalone CSI-RS for NR sidelink. In our understanding, the UE can receive CSI-RS together with PSSCH, so it is enough to use PSCCH/PSSCH power. 

	Fujitsu
	Option 4
	Agree with LG. CSI-RS is received together with PSSCH, hence the power consumption level is the same as that of PSCCH/PSSCH RX 

	vivo
	Option 4
	The CSI-RS is transmitted within the PSSCH. It implies there is no need to specify the power consumption of CSI-RS process

	Ericsson
	Option 1
	

	Huawei, HiSilicon
	Option 4
	In sidelink, there is no CSI-RS only， i.e. CSI-RS RX is present only with PSSCH, the power consumption for CSI-RS would be very small compared to PSSCH RX. 

	Apple
	Option 4
	There is no sidelink CSI-RS only transmission. 

	Futurewei
	Option 4
	

	Samsung
	Option 4
	CSI-RS power is included in the PSSCH power

	Qualcomm 
	Option 4
	

	CATT
	Option 4
	

	OPPO
	Option 4
	

	Intel
	Option 4
	

	ZTE, Sanechips
	Option 4
	Agree with LG





1.4	Other remaining assumptions (to be discussed/finalized by 8/27)

· Q1: What additional assumptions (other than those in Section 1.1/1/2/1/3) are needed to discussed/finalized during the second phase of email discussion?

	Company
	Comment

	NTT DOCOMO
	As commented in Q3 of 1-1, which use cases are targeted should be discussed and concluded. (not in the second phase but with the above discussion)

	Fujitsu
	As commented in Q8-2 of section 1.3, the power consumption level of “SSB processing from another UE” should also be discussed.

	Ericsson
	Deployment scenarios, traffic models, performance metrics, channel models.

	Huawei, HiSilicon
	Define power saving performance metrics: power saving gain. When evaluating power saving gain, it further consider PRR reduction constraint, w.r.t, non-power-saving-scheme  baseline, so that a UE performs sidelink communication with a power saving scheme would not reduce its PRR performance beyond an unexpected level which cannot meet its reliability requirement.

	Samsung
	Agree with Ericsson, need to specify deployment scenarios, traffic models, performance metrics (new metric is needed for power savings) and channel model
As mentioned earlier, FR1 simulations are baseline, and FR2 is optional. FR2 has not been optimized in the R16 V2X WI.

	Qualcomm
	Agree with Ericsson. In addition, a set of use cases and requirements should be discussed too.

	Intel
	Agree with Ericsson. We need to define the related scenarios to ensure sufficient coverage of the desired use-cases. 

	ZTE, Sanechips
	Deployment scenarios, UE drop and mobility modeling,channel models,traffic models, performance metrics, in-band emission model




2. 1st draft proposals
After reviewing companies’ inputs, the following draft proposals are made by my side. Please check these proposals, and provide your comments, if any, in the table below.


· Proposal 1: For reference configuration for power consumption model,
· 14 SL symbols in a slot (including AGC and TX-RX switching period) 
· FFS: Whether/how to consider other value by using power consumption scaling for adaptation
· SL sub-carrier spacing (SCS)
· 30 kHz SCS for FR1
· FFS: Whether/how to consider other value by using power consumption scaling for adaptation
· 120 kHz SCS for FR2
· SL BWP size
· For FR1, 
· Down-select one of followings
· Option 1: 100 MHz
· Option 2: 40 MHz
· Option 3: 20 MHz
· FFS: Whether/how to consider other value by using power consumption scaling for adaptation
· For FR2,
· 100 MHz
· 2 OFDM symbols for PSCCH (excluding AGC symbol)
· FFS: Whether/how to consider other value by using power consumption scaling for adaptation
· TX antenna  port (AP)
· 1 TX AP for FR1 and FR2
· FFS: Whether/how to consider other value by using power consumption scaling for adaptation
· RX AP
· For FR1,
· Down-select one of followings
· Option 1: 2 RX APs
· Option 2: 4 RX APs
· For FR2,
· 2 RX APs
· TX power of {0 dBm, 23 dBm} for FR1 


	Source
	Comments

	vivo
	We are mostly fine with the proposals, with the following comments:
1.      Can we try to agree the “modulation order for power consumption model”?From the summary only 5 companies (including us) proposing 256QAM. We can agree to use 64QAM instead to make more progresses.
2.      Regarding the SL BWP for reference model, this is very important (actually the base) of the detail power consumption values. It should be agreed at in the first stage, otherwise how can we agree the power value for each channel/signal? It seems to me from the summary that the objecting companies mostly comment on the actual BW for evaluation, not the reference model. So can we agree the 100 MHz for power reference model, and also agree 40 MHz for evaluation? 

	LGE
	Regarding modulation order commented  by vivo, as we know, power consumption model in TR38.840 assumes 256QAM, and there is no power consumption scaling for adaptation on the modulation order. If we can simply reuse power consumption levels based on 256QAM in TR38.840 for 64QAM case, we can accept for the progress. However, if it is not the case, then, before deciding whether or how to change power consumption level for 64QAM, it is too early to decide 64QAM as reference configuration. 
 Regarding SL BWP for reference model, we are supportive of vivo’s suggestion. 
agree the 100 MHz for power reference model, and also agree 40 MHz for evaluation
It would be good to reuse power consumption levels specified in TR38.840 as much as possible. 

	Huawei, HiSilicon
	Regarding multiple points of the proposal, our view is: 
-14 SL symbols in a slot
We note that this applies primarily to ITS applications and would be unlikely to measure the power saving gain in licensed spectrum. Hence we think 7 symbols should also be considered for coexistence between Uu and SL, the scaling factor can be 0.6 for 7 symbols case based on power consumption of 14 symbols. 
 -30 kHz SCS for FR1
Clarify we only support 30kHz for FR1, no other SCS values are considered. We would like to focus on one SCS to manage the simulation workload, and 30 kHz can be used for V2X, commercial, and PS use cases. Note this does not make any assumption about what would be standardized.
 -SL BWP size for FR1
We only support option 2, which is 40MHz for all scenarios including V2X, PS and commercial use cases. No other BWP size need to be considered.
 -2 OFDM symbols for PSCCH
We support 2 OFDM symbols for PSCCH and no other symbol number for PSCCH need to be considered. The choice may not be critical as long as there is only one value.
 -1 TX AP for FR1 and FR2
We only support 1 TX AP for FR1 and FR2, no other options need to be considered. 1 TX is more generally applicable to sidelink than 2 TX.
 -RX AP For FR1
We support option 1.
 -TX power of {0 dBm, 23 dBm} for FR1 
We agree the value for FR1, but we think FR2 should also be considered with the same two power values. 

	Samsung
	In general we are fine with this proposal for FR1. We are fine with a SL BWP of 40 MHz (option 2).
We would like to keep FR2 optional. As mentioned in our reply, FR2 has not been optimized in R16, and it would not make sense to spend simulation cycles on algorithms that have not been optimized.
For modulation scheme, we support 64-QAM. We can reuse the power consumption levels from TR 38.840. On the Tx side, we don’t think the modulation scheme will make a significant difference in power levels. For the Rx side, it is true that with 256 QAM, the processing complexity increases, especially if this is accompanied by a higher data. We don’t scale by the data rates and as we are interested in relative powers, the impact of modulation scheme on relative power level is secondary.

	Qualcomm
	· We do not think that power evaluations for FR2 is needed. The focus in Rel. 17 should be on FR1 to cover V2X and PubS use cases. Hence, we suggest removing the FR2 related parameters from this proposal.
· 3 symbols for PSCCH to evaluate the schemes when the maximum control realibility can be achieved.
· On # Rx Aps for FR1, we suggest removing 4 Rx.

	CATT
	We agree with most of the proposals.
Regarding the alternative values from SL BWP size in FR1, Rx APs in FR1, we also think it is better to reuse the same configuration as TR38.840, for the actual evaluation, the relative power value could be derived by scaling factor.  
Another aspect is that the DMRS pattern shall be assumed, which is related to the power consumption of 2nd SCI reception.

	Intel
	We would like to add that in addition to the Uu configuration parameter we also need to decide a sub-channel size for the reference configuration. We would prefer to have a configuration using 64 QAM as in our opinion this is the most likely practical scenario. 

	Apple
	We are generally fine with the proposal, with the following comments:
1). We prefer to keep FR2 as secondary priority, as the existing NR sidelink design was not optimized for FR2.
2). We think the number of sub-channels in a resource pool (associated with SL BWP) should be introduced, which is used to determine the number of PSCCH decoding attempts per slot, which could justify the power consumption units for Rx power states.  This is also aligned with Intel’s proposal of introducing sub-channel size.

	NTT DOCOMO
	- SCS (and others): We do not think Rel-17 focuses on FR2 as well.
- BWP size: choose only one or multiple is possible? It would be dependent on considered use case, but it is different among companies and clear answer is not provided yet.

	Bosch
	We are generally fine with the proposal; however, we would like to agree on a common configuration for all 3 use cases (V2X, PS, and commercial). In order to have a realistic configurations considering V2X limitations, we can only support 2RX antennas. Furthermore, we would like to consider 20 or (at most) 40 MHz as a power reference model and also for evaluation.

	Fujitsu
	We are generally fine with the proposal. Regarding the multiple options for SL BWP size in FR1 and RX AP in FR1, our views are as follows.
SL BWP size: we support option 2 (40MHz) or option 3 (20 MHz), but we are also fine with option 1 (100 MHz) if it is the majority view.
RX AP: we support option 2 (4RX APs).

	ZTE, Sanechips
	Fine with the proposal except for the following:
SCS 
We share similar view that FR2 evaluations are not needed in the WI and thus we prefer not to define the SCS for FR2. We agree to set 30kHz as the SCS for FR1.
SL BWP size 
We prefer to set 100MHz as the SL BWP size and the other power consumption for other BW could be scaled accordingly.
RX AP
Similar to the SCS issue, we believe only FR1 evaluation assumptions are needed in terms as the Rx AP#. We prefer 2 Rx AP and the power consumption could be scaled accordingly.

	Ericsson
	In general we agree with the proposal from FL. Nevertheless, we have the following comments for clarification/addition:
· SL sub-carrier spacing (SCS)
We would like to include 15 KHz in the simulation assumption since it is important for one of the main use cases (public safety) defined for Rel-17.
· SL BWP size
· For FR1, 
We are supportive of both Option 2 (40 MHz) and Option 3 (20 MHz) which are the BWP which are relevant for the use cases which are targeted by the power saving mechanisms.
· For FR2, 
We do not think it is relevant to study scenarios for FR2 since it is not relevant for the main use case (public safety)
· RX AP
We are supportive of Option 1 (2 RX APs)

	MediaTek
	We mostly agree with the proposal. Some additional comments:
· We can set reference SL BWP to 100 MHz. Power scaling can be used for other BW configurations.
· Only 30 KHz SCS @ FR1 is sufficient in our view. FFS part can be removed to simplify the model.
· 3 OFDM symbol PSCCH should also be included in addition to 2 OFDM PSCCH. We can use power scaling can be used to derive the consumption level. In our view, 3-symbol PSCCH is essential to evaluate the worst case consumption levels as 3-symbols will be needed for PSCCH reliability purposes.
· We prefer to keep FR2 parameters. Still, FR1 can be prioritized over FR2.
· Agree with companies that a reference sub-channel size should be introduced.
· For FR1, all TX power values between [0 dBm, 23 dBm] should be included using linear interpolation, not just 0 dBm and 23 dBm. FFS can be added as follows:
· TX power of {0 dBm, 23 dBm} for FR1
· FFS: Whether/how to consider other values between 0 dBm and 23 dBm for power consumption scaling, e.g., by using linear interpolation

	OPPO
	We are fine with most of the proposal.
· For SL BWP size, we can down-select to Option 1: 100MHz
· For Rx APs, we can down-select to 2 Rx-APs for FR1.
· For TX power value between [0 dBm, 23 dBm], it should be noted that only one value is used in a simulation, not mixed values.


 
1. Proposal 2: For power consumption scaling for adaptation, 
2. Scaling of SL BWP size adaptation in RX perspective
0. X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
2. Scaling for SL BWP size adaptation in TX perspective
1. No scaling
2. Scaling for RX AP adaptation for FR 1
2. 2 RX is 0.7*4 Rx power
2. Scaling for TX AP adaptation for FR1
3. 2TX power is 1.4*1 TX power at 0dBm and 1.2*1TX power at 23dBm
 

	Source
	Comments

	vivo
	Agree

	LGE 
	Agree. 
In terms of SL BWP, # of TX AP, #of RX AP, it seems that some companies suggest to directly change reference configuration based on some parameter setting for actual evaluation. However, it would not be a good direction. For evaluation purpose, we think the power consumption level based on values other than reference configuration can be derived by using the above scaling mechanism. 

	Huawei,
HiSilicon
	- Scaling of SL BWP size adaptation in RX perspective
We only support BW to be 40MHz. Hence no scaling factor is needed for other BW cases and helps reduce simulation load.
 
- Scaling for RX AP adaptation for FR 1
Using a scale factor of 0.7 on the other quantities is OK, but note this does not imply evaluation or reference case of 4 Rx. It is merely a calculation value.
 
- Scaling for TX AP adaptation for FR1
We don’t support 2TX AP case. We want to clarify that we only support 1 TX for simulation in FR1 and no scaling for 2 TX is needed.

	Samsung
	For the first bullet regarding Rx scaling we prefer to use equation provided in Qualcomm’s reply and in our Tdoc (R1-2006168)
Relative SL receive power consumption =
We are fine with the other scaling aspects.

	Qualcomm
	· The same as responded by Samsung, we prefer the alternative formulation for relative SL receive power consumption.
Scaling based on number of Tx and/or RX APs is not needed. 

	CATT
	The scaling formula for SL BWP is related with the reference configuration in proposal 1, so this could be discussed after reference SL BWP size is determined.  
Similar comments for the RX AP scaling formula. 
We are fine for the other two.

	Intel
	If schemes with partial/reduced sensing capability need to be studied this has an impact on the number of necessary PSCCH decoding. Thus we think the power consumption should also be adjustable best on the number of decoding attempts of the first stage PSCCH, 2nd stage PSCCH and PSSCH.

	Apple
	We think the scaling of SL BWP in Rx perspective is related to the reference configuration, and hence can be determined after Proposal 1. We also think that in Rx power states, the power consumption depends on the number of PSCCH decoding, 2nd stage SCI decoding and PSSCH decodings.    

	NTT DOCOMO
	OK

	Bosch
	As in the previous proposal. We do not support scaling with 4RX antennas and we can support only up to 40 MHz.

	Fujitsu
	Agree

	ZTE, Sanechips
	Agreed

	Ericsson
	In general we agree with the proposals. However, some clarification is needed in the following point:
· Scaling of SL BWP size adaptation in RX perspective
In our view, the scaling has to be defined after choosing an Option for the SL BWP. In our view, we consider only 40 MHz or 20MHz for this calculation.

	MediaTek
	Agree with the proposal.

	OPPO
	Agree. But in our understanding the proposal assumes 100MHz is the reference bandwidth size. So in Proposal 1, we should selection 100MHz.


 

1. Proposal 3: For power consumption level,
3. Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption
3. For “PSCCH/PSSCH RX”,
1. In non-PSFCH-slot (i.e., the number of PSSCH symbols is 13), 
· the power consumption level is the same as that of “PDCCH+PDSCH”
1. In PSFCH-slot (i.e., the number of PSSCH symbols is 10), 
· the power consumption level is X1*power consumption level of “PDCCH+PDSCH”
· FFS: Value of X1
3. For power consumption level of “PSCCH/PSSCH TX” 
2. In non-PSFCH-slot (i.e. the number of PSSCH symbols is 13), 
· the power consumption level is the same as that of “UL” for long PUCCH or PUSCH
2. In PSFCH-slot (i.e. the number of PSSCH symbols is 10), 
· the power consumption level is X2*power consumption level of “UL” for long PUCCH or PUSCH
· FFS: Value of X2
3. For power consumption level of “PSFCH TX”, 
3. the power consumption level is X3*power consumption level of “UL” for long PUCCH or PUSCH
· FFS: Value of X3
3. For power consumption level of “PSFCH RX”, 
4. the power consumption level is X4* power consumption level of “PDCCH-only” for cross-slot scheduling
· FFS: Value of X4 
3. For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
5. the power consumption level is the same as that of “PSCCH/PSSCH RX” in non-PSFCH-slot
3. For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
6. the power consumption level is the same as that of “UL (long PUCCH or PUSCH)”
3. For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH TX”, 
7. the power consumption level is the sum of power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot and power consumption level of “PSFCH TX”
3. For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
8. the power consumption level is the sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”
3. For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
9. the power consumption level is the sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”
3. For power consumption level of “S-SSB TX” (in 13 symbol duration), 
10. the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)
3. When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”
3. Power consumption level of “SL-CSI-RS processing” is not separately defined
 
	Source
	Comments

	vivo
	We are mostly fine with the proposals, just have a comment for “PSCCH/PSSCH RX”. In case of non-PSFCH-slot, we think a scaling factor X1 can also be applied. The candidate values for X1 can be [0.6, 0.85, 1] or FFS. Then, a unified definition can be used with and without PSFCH, by applying different (or maybe same?) scaling factors.

	LGE
	For PSCCH/PSSCH TX or RX:
Our 1st preference is to keep differentiate power state between non-PSFCH slot and PSFCH-slot. If majority companies want to introduce scaling factor for non-PSFCH slot case, we are open to have it if the scaling factor value is sufficiently justified. 
 
For PSFCH TX:
Regarding the scaling factor to reflect different number of symbols, we cannot simply use the ratio of the actual number of symbols over the total number of symbols. For instance, in NR Uu link, 1-symbol short PUCCH is assumed, but the scaling factor is 0.3 which is much higher than 1/14. It really obvious that the power consumption level of 2-symbol PSFCH TX is larger than that of 1-symbol short PUCCH. 
This principle should be also considered in RX states. 

	Huawei,
HiSilicon
	First of all, we want to clarify the understanding of the power consumption level for cases in the slots with or without PSFCH. It is noted that due to half-duplex and simulation simplicity, PSFCH is either transmitted  or received in configured slots from system perspective. The simplest solution would be to assume PSFCH transmission = 0 dBm. In this case, PSFCH RX and PSFCH TX is similar, i.e. no need to distinguish PSCCH/PSSCH RX + PSFCH TX or PSCCH/PSSCH RX + PSFCH RX in a PSFCH slot for power consumption modelling purpose. In this regard, PSCCH/PSSCH RX is considered same with/without PSFCH RX because the PSFCH symbols are always used for either transmission or reception. Moreover the number of PSFCH symbols is much smaller than number of PSCCH+PSSCH symbols and the difference between with and without PSFCH would be not significant. Same assumption can be also applied to PSCCH/PSSCH TX with or without PSFCH slots. 
In this way, many of the cases in the LG proposal can be simplified into saying that PSFCH TX/RX has the same power as, respectively, PSCCH/PSSCH TX/RX in a slot where both are present; and 0.3*UL for a PSFCH only slot. This would substantially reduce the number of agreements that need to be made in the time available.
 
- For “PSCCH/PSSCH RX” in non-PSFCH-slot
Agree. But we want to clarify that the power consumption level of “PDCCH+PDSCH” is for 40MHz BW case. And we would like to consider the case of 7 symbols PSCCH/PSSCH for non-ITS operation, by scaling on the number of symbols. 
 
- For “PSCCH/PSSCH RX” In PSFCH-slot
We propose X1=1, according to the explanations above. 
 
- For power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot
We propose X2=1, or simply to identify that it is the same as non-PSFCH slot. The X parameters do not need to be defined.
 
-For power consumption level of “PSFCH RX”
We support X4=1 when the BW of PDCCH-only state is 40MHz. As described above, we do not think it is necessary to model the difference in power of PSFCH compared to PSCCH/PSSCH, and to do so would complicate the evaluations without being likely to draw different conclusions.
 
-For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH TX”
Disagree. On top of 1st-stage SCI + 2nd-stage SCI decoding, we should also consider PSSCH DMRS which is used for 2nd-stage SCI decoding, i.e. 1st-stage SCI + 2nd–stage SCI + DMRS measurement. In this regard, we think this is the same with the case on the determination on X1 above, where the TX power of PSFCH is included in X1 case.
 
- For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration)
We propose PSCCH+PSSCH RX with/without PSFCH is considered as same. Our reasons are given in the above reply on the discussion about the value/necessity of X1.
 
- For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration)
We think it is the same case in X2 discussion above, where the TX power of PSFCH is included in X2 case. 
 
We’re OK with S-SSB, sync, and CSI-RS power models.

	Samsung
	Regarding sleep states, we don’t see the benefit of including this in the simulations, this increases the simulation complexity and not clear if it would have an impact on the final conclusion, but as the majority of companies support this we are willing to accept for the sake of progress.
For the remaining proposals, this should be discussed more before we agree. In general, it would be good to have a generic scaling model that can apply across all the use cases described in this proposal. For example along the lines of:
P_slot = X1*N_gap + X2*N_Rx_AGC + X3*N_Rx + X4*N_Tx
Where, X1, X2, X3 and X4 are scaling factors to be agreed, with the model in 38.840 as a guideline.
N_gap is the number of symbols with no transmissions.
N_Rx_AGC is the number of duplicated symbols.
N_Rx is the number of non-AGC receive symbols. If we think that there is no difference in power between AGC and non-AGC symbols, i.e. X2 = X3, we can combine all the Rx symbols together.
N_Tx is the number of transmitted symbols
X1, X2, X3 and X4 can be derived as follows …
In Un, PDCCH + PDSCH relative receive power (across 14 symbols) is 300. In Uu, PDCCH relative receive power (across 2 symbols) is 100. Hence, we can find that X1 = 4.76 and X3 = 21.43 (300/14). In the AGC symbol, we expect that there will be less receive processing, if we take the AGC symbol processing to be at 25% that of a non-AGC symbol, we find that X2 = 8.93. X4 depends on the Tx power level. At 0 dBm, X4 = 17.86 (250/14) and at 23 dBm X4 = 50 (700/14).
The Rx power can further scale with BW as described in proposal 2.
To give some examples:
PDCCH + PDSCH Rx across 14 symbols, relative power consumption is 300
PDCCH Rx across 2 symbols, relative power consumption is 100
PSCCH/PSSCH Rx across 13 symbols including 1 AGC symbol, relative power consumption is 271.
PSCCH/PSSCH + PSFCH Rx across 10 PSCCH/PSSCH + 2PSFCH symbols, relative power consumption is  242.
PUSCH Tx at 0 dBm, relative power consumption is 250
PSCCH/PSSCH Tx at 0 dBm, relative power consumption is 237
…
 
This model scales if the number of SL symbols in a slot is less than 14.
We agree not to define power consumption level for SL CSI-RS processing.

	Qualcomm
	· Micro-sleep can be included only considering PSCCH decoding
· For PSCCH+PSSCH Rx, we can define two separate components, while including the RF portion once. Power consumption for PSCCH decoding is not equivalent to PDCCH decoding.
· Also, the number of PSSCH symbols is listed as 13 and 10 in non-PSFCH and PSFCH slots, respectively. This depends on the sub-channel size. This should be 10 or 13 PSCCH/PSSCH symbols to clarify that it represents the total number and not 13 PSSCH symbols + PSCCH symbols when PSCCH and PSSCH are TDMed.
· For PSCCH/PSSCH Tx, the number of symbols should be considered too. The proposed model approximates the 10-symbol and 13-symbol transmission with a 14-symbol transmission. The approximation is too loose. 
· For PSFCH Rx, the proposal is to scale the PDCCH power consumption. It is not clear to us why/how these are related. 
· We do not agree with considering SCI1+SCI2 Rx separate from SCI1+PSSCH in the model. Considering SCI1+PSSCH is sufficient.  
· In addition, the power consumption for SCI1 is not modeled in the proposal.
· Also, how is the power for SCI2 going to be determined? 
· Power consumption evaluation for S-SSB Tx and sync from gNB are not needed from our point of view. However, if they are included in the power consumption evaluation, is synchronization performance also going to be modeled and reflected in the PRR?
 
At the high level, we do agree with the comments from Samsung that there has to be a formulation such as, P_slot = X1*N_gap + X2*N_Rx_AGC + X3*N_Rx + X4*N_Tx, first and agreed. For deriving the scalars, the approach proposed in Samsung’s contribution paper and in our response to the first round of email discussion can be used to simply determine the scalars based on BW/duration in time.

	CATT
	We are generally fine with the above proposals.
Besides the proposed state combinations, the “1st SCI/2nd SCI RX only ” should be included.   

	Intel
	We think that the decisions for the actual values of the power consumption in each state needs to wait till the reference configuration is decided. We are also fine with LGs proposal to have distinct power consumption value for the case w/o PSFCH, but think that scaling value that also contains a portion of the power to be constant might be sufficient (This would be similar to the BW scaling factor). 

	Apple
	We are generally fine with the proposal. One comment we have is that the power consumption level of “1st SCI/2nd SCI Rx” needs to be introduced. A UE does not need to decode PSSCH if it detects that the data (after 2nd SCI decoding) is not targeted to itself. 

	NTT DOCOMO
	We are generally fine except the following.
- "1st SCI/2nd SCI RX" and "PSFCH TX": "1st SCI/2nd SCI RX" in PSFCH-slot is mentioned but it cannot be found in the proposal set. Could you check this aspect?

	Bosch
	We are also fine with the proposal except for 1st SCI/2nd SCI RX only should be included. Moreover, we agree with Qualcomm that Micro sleep can be included considering decoding only PSCCH.

	Fujitsu
	We are generally fine with the proposal.
Besides the above combinations, the power consumption level of the following states should also be introduced:
1. 1st SCI/2nd SCI RX only
1. SSB processing when the synch reference source is another UE

	ZTE, Sanechips
	Agreed with the following suggestions:
For power consumption level of “PSFCH RX”, 
We suggest setting the value of X4 as 1 
1st/2nd SCI Rx only power consumption levels need to be finalized.

	Ericsson
	In general, we agree with the proposals. Nevertheless, some of these simulations assumptions need to be revisited after agreeing in the specific values in previous proposals 1 and 2.

	MediaTek
	We generally agree with the proposals. However, some additional power consumption levels seem missing, and should be included:
· The power consumption level for “S-SSB processing when synch source is another UE” has to be included in the proposal.  
· For now, we can define the power consumption level as X5 * power consumption level of “Uu SSB processing”. FFS: the value of X5. 
· Also, the power consumption level of “1st SCI/2nd SCI RX should be included as a separate state. UE will not need to decode the data if it's not intended for the UE itself. 
· (Note: it appears, this one is already mentioned in the sub-bullet under the combination of “1st SCI/2nd SCI RX” and “PSFCH TX”.  However, it should also be defined as separate state as well without PSFCH TX)
We should also include the power consumption level for GPS processing as both synch reference and/or positioning.




3. 2nd draft proposals
Firstly, I provide my opinion (see below) on several aspects commented by other companies.

SL symbols in a slot:
· Since it is necessary to check further whether/how 7 symbols is supported for the evaluation assumption, I leave it as FFS for now.

SL SCS:
· In TR 38.840, the SCS of 15 kHz is not considered, so the relevant scaling mechanism doesn’t exist. At this moment, since it is not justified how the power consumption model is different for SCS of 15 kHz, I suggest the SL SCS of 30 kHz for reference configuration. 

SL BWP: 
· In TR 38.840, the BWP of 100MHz is the reference configuration for the power consumption model. It needs to justify how the power consumption model is different for SL BWP size other than 100MHz. In my understanding, companies use the power consumption model/power consumption scaling for DL BWP size adaptation specified in TR 38.840 to derive the power consumption level for other BWP size. So, I suggest the SL BWP size of 100MHz for the reference configuration power consumption model. For the evaluation, I suggest 40MHz as a baseline for SL BWP size. 

Resource pool size: 
· In TR 38.840, the RF setting is depending on the BWP size, so when a BWP is changed due to the dynamic BWP switching, the power consumption level is also changed. Considering that a UE can be configured with more than one resource pools which are all confined within a SL BWP, the RF circuit will be set to cover all the resource pools. It is natural that the power consumption model is depending on the SL BWP size, but not the resource pool size. 

TX/RX AP:
· In TR 38.840, 1 TX AP and 4 RX APs are considered for the reference configuration for the power consumption model. It needs to justify how the power consumption model is different for the number of TX/RX APs other than 1 TX AP/4 RX APs. In my understanding, companies use the power consumption model/power consumption scaling for TX/RX AP number adaptation specified in TR 38.840 to derive the power consumption level for other TX/RX AP number. So, I suggest 1 TX AP/4 RX APs for the reference configuration of power consumption model. For evaluation, I suggest 1 TX AP/2 RX APs as a baseline.

Modulation order of PSSCH:
· In TR 38.840, 256 QAM is considered for the reference configuration for power consumption model. Before justifying how the power consumption model is different for 64 QAM compared to 256 QAM, we cannot decide the modulation order for the reference configuration of power consumption model. I encourage companies to provide views on the scaling factor for 64 QAM compared to 256 QAM case.

PSCCH symbol duration:
· I observed that 2 symbols of PSCCH is majority view. So, I suggest the PSCCH symbol duration (excluding AGC) of 2 symbols for the reference configuration of power consumption model. For evaluation of other PSCCH symbols, more companies are encouraged to provide the scaling factor for this adaptation. 

Number of decoding of 1st SCI/2nd SCI/PSSCH:
· According to TR 38.840, the BD reduction can save the power only for “PDCCH-only” with the same-slot scheduling. To be specific, the power saving is coming from the reduction on the time duration for PDSCH buffering during the PDCCH processing time, but the gain is not large. In other words, the BD reduction does not affect the power consumption level of “PDCCH+PDSCH”. Before justifying how the power consumption model is changed depending on the number of decoding, it would be hard to decide the scaling mechanism for this factor. 

PSCCH-only state:
· If a UE fails to detect PSCCH, the UE will not try to decode 2nd SCI and PSSCH. If a UE successes to detect PSCCH, but fails to decode 2nd SCI, the UE will not try to decode PSSCH. In this case, the evaluation needs to model “PSCCH failure” and “2nd SCI failure” separately. So, my suggestion is not to distinguish between “1st SCI+2nd SCI decoding only” and “1st SCI decoding only” for evaluation purpose. 

Assumptions for FR2:
· Let’s focus on making the assumptions for FR1 first.

Other assumptions not covered in the proposals:
· It will be discussed later (including its necessity), so it would be better to focus on the assumptions in the proposals. 


The followings are the updated draft proposals, and please check whether it can be acceptable. 

· Proposal 1: For reference configuration for power consumption model,
· 14 SL symbols in a slot (including AGC and TX-RX switching period) 
· SL sub-carrier spacing (SCS)
· 30 kHz SCS for FR1
· SL BWP size
· For FR1, 
· 100 MHz
· 2 OFDM symbols for PSCCH (excluding AGC symbol)
· TX antenna  port (AP)
· 1 TX AP for FR1
· RX AP
· For FR1,
· 4 RX APs
· TX power of {0 dBm, 23 dBm} for FR1 

Do you agree this proposal? Note that the parameter of reference configuration doesn’t necessarily mean that the same parameter shall be used for the evaluation. In case when the parameter different from one of reference configuration is used for the evaluation, the relevant power consumption level can be derived based on the scaling mechanism (in Proposal 2).

	Source
	Answer
	Comments

	Qualcomm
	Yes, with some additions mentioned in comments
	Instead of including the baseline for evaluation in Proposal 2, it would be better to include them in this proposal. In particular, Under SL BWP size, we can add that “40MHz is a baseline for evaluation” and under RX AP, we can add that “2Rx AP is a baseline for evaluation.”

Also, we would like to add 3 OFDM symbols for PSCCH at least as an optional setting. 

	Samsung
	Yes
	In general this proposal is fine for the reference configuration for power consumption.

	Fujitsu
	Yes
	

	Ericsson
	Yes in general (see comments)
	We agree with most of the parameters in the proposal. However, we would like to include 15 KHz as an additional SCS value for FR1 since it is important to investigate the power consumption for this SCS for some use cases such as public safety. Additionally, since no scaling for evaluation is considered, we think that adding it as a reference value is needed.

Moreover, we do not see the need to use 4RX APs as the reference value. In our view, 2 RX APs is a more realistic assumption and has the advantage that no scaling is needed for evaluation.

	Huawei,
HiSilicon
	Yes
	We are OK with the values proposed for the reference case. For the baseline proposal, it is not only an editorial change, because a reference case for scaling in simulation is not the same thing as a baseline case for comparisons. We think this baseline case is better represented in a distinct proposal for clarity. That said, we are OK with the baseline proposals as suggested.
As the Rel-17 eSL WID and RAN4 discussion output, FR2 is definitely in the scope. We can accept to discuss the parameters of FR2 in the future but it should be added as FFS for obviously pointing out.

	Futurewei
	Yes
	The FR1 parameters look okay to us. 
Regarding FR2, we are assuming that the power model will be an addendum to 37.985. Given that 37.985 is both for FR1 and FR2,it would be useful to also define those parameters for FR2 (note: this does not imply that such evaluations should be mandatory in Rel-16)




· Proposal 2: For power consumption scaling for adaptation, 
· Scaling of SL BWP size adaptation in RX perspective
· X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
· 40 MHz is a baseline for evaluation
· Scaling for SL BWP size adaptation in TX perspective
· No scaling
· Scaling for RX AP adaptation for FR 1
· 2 RX is 0.7*4 Rx power
· 2 RX APs is a baseline for evaluation
· Scaling for TX AP adaptation for FR1
· 2TX power is 1.4*1 TX power at 0dBm and 1.2*1TX power at 23dBm
· 1 TX AP is a baseline for evaluation
· FFS: Whether/how to define the scaling for other factors (e.g., SCS, SL symbols in a slot, PSCCH symbols, TX power)

Do you agree this proposal? Before providing the answer/comment, please check what value is suggested as a baseline for the evaluation. 

	Source
	Answer
	Comments

	Qualcomm
	No
	· We agree with Samsung’s proposed formula for BW scaling. 
· In the last bullet, please also add BW.
· We are supportive of taking 40MHz BW as a baseline for evaluations; as the FL replied before, we would like to discuss other values for specific use cases in the next round of the discussion. 

	Samsung
	No
	· We would like to use this formula for BW scaling



	Fujitsu
	Yes
	

	Ericsson
	Yes in general (see comments)
	We agree with most of the parameters in this proposal. However, in our view 20 MHz should also be included as baseline parameter for evaluation in SL BWP.

For RX AP see our reply in Proposal 1.

	Huawei,
HiSilicon
	
	Based on FL’s explanations, we are supportive for the values of parameters in round bullet and option 2-1 as scaling function for evaluation purposes. 
But we are wondering what the exact “baseline” for performance measurement is. For example, assuming the power saving gain as the relevant metric, what baseline will it be measured?
For the number of Tx AP, it seems 2Tx AP is unnecessary for additional evaluation, because antenna selection is not supported in Rel-16 V2X and related enhancement is not in the scope of Rel-17.
For option 2-2, the assumption of BW and number of RP is not clear. If the BW and SCS are all same with option 2-1, the power gap between these two options depends on guard band only, which is negligible. For simplicity, option 2-1 is enough.

	Futurewei
	Yes
	We are generally supportive with the approach




· Proposal 3: For power consumption level,
· Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption
· For “PSCCH/PSSCH RX”,
· In non-PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 13), 
· the power consumption level is the same as that of “PDCCH+PDSCH”
· In PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 10), 
· the power consumption level is X1*power consumption level of “PDCCH+PDSCH”
· FFS: Value of X1
· For power consumption level of “PSCCH/PSSCH TX” 
· In non-PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 13), 
· the power consumption level is the same as that of “UL” for long PUCCH or PUSCH
· In PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 10), 
· the power consumption level is X2*power consumption level of “UL” for long PUCCH or PUSCH
· FFS: Value of X2
· For power consumption level of “PSFCH TX”, 
· the power consumption level is X3*power consumption level of “UL” for long PUCCH or PUSCH
· FFS: Value of X3
· For power consumption level of “PSFCH RX”, 
· the power consumption level is X4* power consumption level of “PDCCH-only” for cross-slot scheduling
· FFS: Value of X4 
· For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
· the power consumption level is the same as that of “PSCCH/PSSCH RX” in non-PSFCH-slot
· For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
· the power consumption level is the same as that of “UL (long PUCCH or PUSCH)”
· For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH TX”, 
· the power consumption level is the sum of power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot and power consumption level of “PSFCH TX”
· For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
· the power consumption level is the sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”
· For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
· the power consumption level is the sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”
· For power consumption level of “S-SSB TX” (in 13 symbol duration), 
· the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)
· When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”
· Power consumption level of “SL-CSI-RS processing” is not separately defined

Do you agree this proposal? Note that as the majority of companies were fine with the previous draft proposals, it hasn’t changed much compared to the previous ones. Hope that we can move forward with the updated proposals.

	Source
	Answer
	Comments

	Qualcomm
	No
	In general, it might be better to split this proposal into multiple ones. For example, the last bullet seems to be agreeable by everyone, but some of the others are not. 

As mentioned in our previous response and also proposed by Samsung as well, we suggest introducing a generic formula that can easily take the number symbols and number of RBs/subchannels into account. 

	Samsung
	No
	More discussion is needed. Breaking this proposal into smaller proposals as suggested by Qualcomm is a good starting point to make incremental progress. As mentioned in our earlier reply, we can have a generic formula for scaling based on the number of Rx, Tx, AGC and gap symbols. In general some of the approximations in this proposal might not be accurate, for example equating the Tx power of 14 symbols to that of SL with 13 or 12 symbols.

	Fujitsu 
	Yes, with additions mentioned in comments
	Some additional power consumption levels should be included:
1. The power consumption level of “1st SCI/2nd SCI RX only” should be included. A UE will not buffer the rest of symbols of PSSCH and decode the data if it detects that the data is not for itself after decoding 2nd SCI.
2. The power consumption level of “SSB processing when the synch reference source is another UE” should also be included. We agree with MediaTek that it can be defined as X5*power consumption level of “Uu SSB processing”. FFS value of X5.
3. Moreover, the power consumption level of “GNSS-processing” should be included. It was mentioned in the 1st phase discussion, but it cannot be found in the proposal. As for the power consumption level, the model in TR36.843 can be reused. “GNSS processing” = 0.08*RX power, where RX power is the power consumption level of PSSCH/PSSCH RX.


	Ericsson
	Yes
	We are OK with the proposal.

	Huawei,
HiSilicon
	No
	As the analysis in our previous reply, we think these scenarios are over sophisticated and many of the cases in the proposal can be simplified into saying that PSFCH TX/RX has the same power as, respectively, PSCCH/PSSCH TX/RX in a slot where both are present. This would substantially reduce the number of agreements that need to be made in the time available. For example, the power consumption level of PSCCH/PSSCH Rx with or without PSFCH are the same, which both of levels are equal to that of “PDCCH+PDSCH”. That is because from the system perspective, the symbols for PSFCH are always occupied, either by PSSCH Rx or PSFCH Rx/Tx. The power consumption difference between them is negligible. On the other hand, from a UE perspective, one UE’s PSFCH Tx/Rx has no impact on the other’s Rx/Tx and sensing procedure as well, so there is no additional power introduced if the PSFCH is present in a slot. 
Moreover, we have similar understanding with Fujitsu, the power consumption level of “GNSS-processing” should be also included in the proposal, and the power consumption could be 8 which is 8 times of that of deep sleep state. Note, the GNSS-processing power has no relation with the bandwidth of PSSCH, it will not be changed as the bandwidth variation.
For the option 3-2, the FL has given a clear explanation that the power of whole slot does not increase linearly with the symbols. On the other hand, the power of Gap symbol and AGC symbol is unnecessary to model separately, which depends on UE implementation. Hence, option 3-2 is not reasonable. 
Therefore, we prefer a modified option 3-1:
Proposal 3: For power consumption level,
  Option 3-1
−        Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption
−        For “PSCCH/PSSCH RX”,
·          In non-PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 13), 
-         the power consumption level is the same as that of “PDCCH+PDSCH”
·          In PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 10), 
-         the power consumption level is X1*power consumption level of “PDCCH+PDSCH”
•         FFS: Value of X1
−        For power consumption level of “PSCCH/PSSCH TX” 
·          In non-PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 13), 
-         the power consumption level is the same as that of “UL” for long PUCCH or PUSCH
·          In PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 10), 
-         the power consumption level is X2*power consumption level of “UL” for long PUCCH or PUSCH
•         FFS: Value of X2
−        For power consumption level of “PSFCH TX and Rx”, 
·          the power consumption level is X30.3*power consumption level of “UL” for long PUCCH or PUSCH
•         FFS: Value of X3
−        For power consumption level of “PSFCH RX”, 
·          the power consumption level is X4* power consumption level of “PDCCH-only” for cross-slot scheduling
•         FFS: Value of X4 
−       For power consumption level of “1st SCI/2nd SCI RX”, 
·          the power consumption level is X5* power consumption level of “PSCCH/PSSCH RX”
•         FFS: Value of X5 including whether/how to define different values between non-PSFCH-slot and PSFCH-slot
−        For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
·          the power consumption level is the same as that of “PSCCH/PSSCH RX” in non-PSFCH-slot
−        For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
·          the power consumption level is the same as that of “UL (long PUCCH or PUSCH)”
−        For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH TX”, 
·          the power consumption level is the sum of power consumption level of “1st SCI/2nd SCI RX” in PSFCH-slot and power consumption level of “PSFCH TX”
−        For power consumption level of a combination of “1st SCI/2nd SCI RX” and “PSFCH RX” (in 2 symbol duration), 
·          the power consumption level is the sum of power consumption level of “1st SCI/2nd SCI RX” and power consumption level of “PSFCH RX”
−        For power consumption level of a combination of “PSCCH/PSSCH RX” (in 10 symbol duration) and “PSFCH TX” (in 2 symbol duration), 
·          the power consumption level is the sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”
−        For power consumption level of a combination of “PSCCH/PSSCH TX” (in 10 symbol duration) and “PSFCH RX” (in 2 symbol duration), 
·          the power consumption level is the sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”
−        For power consumption level of “S-SSB TX” (in 13 symbol duration), 
·          the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)
−        For power consumption level of “S-SSB RX”, 
·          the power consumption level is X6* power consumption level of “Uu SSB-processing”
•         FFS: Value of X6 
−       The power consumption level of “GNSS-processing” is 815 
−        When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”
−        Power consumption level of “SL-CSI-RS processing” is not separately defined


	Futurewei
	N
	The proposal is overly complicated and should be simplified. If the Samsung approach of having a single formula is a good approximation for all cases, that could be a good WF, otherwise the Huawei approach is acceptable.
We also agree that a piecemeal approach would be better than a single agreement




4. Agreements
Based on the email discussion, the following agreements were made:

Agreements:
1. For reference configuration for power consumption model,
1. 14 SL symbols in a slot (including AGC and TX-RX switching period) 
1. SL sub-carrier spacing (SCS)
1. 30 kHz SCS for FR1
1. SL BWP size
2. 100 MHz for FR1
1. 2 OFDM symbols for PSCCH (excluding AGC symbol)
1. TX antenna  port (AP)
4. 1 TX AP for FR1
1. RX AP
5. 4 RX APs for FR1
1. TX power of {0 dBm, 23 dBm} for FR1 
1. Note that FR2 is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for FR2.
1. Note that 15 kHz SCS is not precluded as an optional/additional reference configuration, and companies are encouraged to provide power consumption model for 15 kHz SCS.


Agreements:
1. For evaluation, the followings are baseline
1. 2 RX APs 
1. 1 TX AP
1. 40 MHz for SL BWP size 
1. Note that parameters or cases other than baseline is not precluded for evaluation, and companies are encouraged to provide the assumptions in details. 
 

Agreements:
1. For power consumption scaling for adaptation, 
1. (Working assumption) Scaling of SL BWP size adaptation in RX perspective
10. X MHz is (0.4 +0.6*(X-20)/80)*100 MHz
1. Scaling for SL BWP size adaptation in TX perspective
11. No scaling
1. Scaling for RX AP adaptation for FR 1
12. 2 RX is 0.7*4 Rx power
1. Note that scaling for adaptation on other parameters is not precluded for power consumption model, and companies are encouraged to provide the assumptions in details. 


  Agreements:
1. For power consumption level,
1. Reuse three states of “Sleep” specified in TR38.840 including transition time/energy consumption
1. (working assumption) For “PSCCH/PSSCH RX”,
14. In non-PSFCH-slot (i.e., the number of PSCCH/PSSCH symbols is 13), 
0. the power consumption level is the same as that of “PDCCH+PDSCH”
1. For power consumption level of “PSCCH/PSSCH TX” 
15. In non-PSFCH-slot (i.e. the number of PSCCH/PSSCH symbols is 13), 
0. the power consumption level is the same as that of “UL” for long PUCCH or PUSCH
1. For power consumption level of “1st SCI/2nd SCI RX”, 
16. the power consumption level is [0.7]* power consumption level of “PSCCH/PSSCH RX”
1. For power consumption level of “PSFCH TX”, 
17. the power consumption level is [0.3]*power consumption level of “UL” for long PUCCH or PUSCH
1. (Working assumption) For power consumption level of “PSFCH RX”, 
18. the power consumption level is power consumption level of “PDCCH-only” for cross-slot scheduling
1. For power consumption level of “S-SSB TX” (in 13 symbol duration), 
19. the power consumption level is the same as power consumption level of “UL” for (long PUCCH or PUSCH)
1. For power consumption level of “S-SSB RX”, 
20. the power consumption level is [1.5]*power consumption level of “Uu SSB-processing”
1. The power consumption level of “GNSS-processing” is 8 
1. When the synch reference source is gNB, reuse power consumption level of “Uu SSB processing”
1. Power consumption level of “SL-CSI-RS processing” is not separately defined
1. Note that power consumption level of other Power states is not precluded, and companies are encouraged to provide the assumptions in details.


Agreements:
1. For evaluation metric, the followings are considered
1. PRR
1. PIR
1. Power consumption reduction ratio = (power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) - power consumption for proposed scheme)/power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing)
1. Note that power consumption for baseline scheme with Rel-16 Mode 2 resource allocation (i.e. full sensing) and the power consumption for the proposed scheme are evaluated under the same evaluation assumptions.


5. Appendix A - Summary of contributions
· Power consumption model for Rel-17 NR sidelink
· Reference configuration for power consumption model 
· FR1
· Number of SL symbols in a slot (including AGC and TX-RX switching periods) 
· 7: [1]
· 14: [1], [9]
· SCS
· 30kHz: [1], [2], [3], [5], [9], [11], [12], [15], [16], [20], [19]
· System BW
· 20MHz: [5], [11], [12], [16], [20]
· 40MHz: [1], [3], [12], [15], [20]
· 100MHz: [2], [9]
· PSCCH
· 2 symbols: [1], [3], [9], [11], [15]
· 3 symbols: [2], [15], [20], [19]
· PSSCH
· Modulation order:
· 64QAM: [1], [3], [5], [11], [15], [20]
· 256QAM: [2], [9], [15], [19]
· Number of TX APs
· 1: [1], [2], [5], [9], [15], [20]
· 2: [11], [12], [19]
· Number of RX APs
· 2: [1], [5], [9], [15], [20], [19]
· 4: [11], [19]
· TX power
· 0 dBm: [1], [3], [5], [9], [11], [19]
· 23 dBm: [1], [3], [5], [9], [11], [12], [20], [19]
· 26 dBm: [12]
· FR2
· Number of SL symbols in a slot (including AGC and TX-RX switching periods) 
· 7: [1]
· 14: [1], [9]
· SCS
· 120kHz: [1], [9], [11], [16]
· System BW
· 100MHz: [1], [9], [16]
· 200MHz: [11]
· PSCCH
· 2 symbols: [1], [9], [11]
· PSSCH
· Modulation order:
· 64QAM: [1], [11]
· 256QAM: [9]
· Number of TX APs
· 1: [1], [9]
· 2: [11]
· Number of RX APs
· 2: [1], [9], [11]
· TX power
· 0 dBm: [1], [9]
· 23 dBm: [1], [11]
· Power consumption scaling for adaptation
· SL BWP size adaption
· For reception: Scaling of X MHz = 0.4 +0.6*(X-20)/80 compared to 100MHz
· Support: [1], [2], [5], [9], [11]
· For transmission: No scaling
· Support: [1], [2], [5], [9]
· Antenna scaling in RX perspective
· 2Rx power is 0.7x 4Rx power 
· Support: [1], [9], [11]
· 1Rx power is 0.7x 2Rx power
· Support: [1], [5], [9], [11]
· Antenna scaling in TX perspective
· 2Tx power is 1.4x 1Tx power at 0dBm. 1.2x at 23dBm FR1 only
· Support: [5], [9], [11]
· Additional scaling for adaptation
· Scaling based on symbol duration
· 0.6x 14-symbol case for 7-symbol case: [1]
· Linear interpolation for various symbol duration: [5], [13]
· Linear interpolation for other TX power: [2], [7]
· Scaling based on the number of BD: [11]
· Scaling based on the number of allocated PRBs: [11], [13], [17]
· Power consumption level
· Reuse three states of “Sleep” specified in TR38.840 including transition time and energy consumption. 
· Support: [1], [2], [3], [5], [7], [9], [11], [15], [16], [17], [20], [19]
· 1st SCI+2nd SCI RX
· In non-PSFCH-slot:
· [0.6 0.7 0.8 0.9] * power consumption level of “PSCCH/PSSCH RX”: [3]
· Same as that of “PDCCH-only” with same-slot scheduling: [5], [7], [11]
· Larger than that of “PDCCH-only” with same-slot scheduling: [9]
· 1.45 * Power consumption level of “PDCCH-only” with same-slot scheduling: [9]
· 2 * Power consumption level of “PDCCH-only” with same-slot scheduling: [15]
· In PSFCH-slot:
· 0.85 * power consumption level of “1st SCI+2nd SCI RX” in non-PSFCH-slot: [9]
· PSCCH/PSSCH RX
· In non-PSFCH-slot: 
· Same as that of “PDCCH+PDSCH: [1], [2], [3], [5], [7], [9], [11], [15], [19]
· In PSFCH-slot: 
· 0.9 * power consumption level of “PSCCH/PSSCH RX” in non-PSFCH-slot: [9]
· PSCCH/PSSCH TX
· In non-PSFCH-slot:
· Same as that of “UL (long PUCCH or PUSCH)”: [1], [2], [3], [5], [7], [9], [11], [19]
· 300 for FR1, 350 for FR2: [16]
· 400: [17]
· In PSFCH-slot:
· 0.8 * power consumption level of “PSCCH/PSSCH TX” in non-PSFCH-slot: [9]
· S-SSB RX:
· Same as that of “SSB processing” with 1 SSB in a slot: [1]
· Same as that of “SSB processing” with 2 SSBs in a slot: [3], [5], [16]
· Same as that of “1st SCI+2nd SCI RX” in non-PSFCH-slot: [9]
· 150: [7]
· 0.3: [13]
· S-SSB TX:
· Same as that of “UL (long PUCCH or PUSCH)”: [1], [3], [5], [9], [11], [19]
· GNSS-operation: 
· 5: [7]
· 8: [1]
· 15: [11]
· 0.08*Power consumption level of PSCCH/PSSCH RX: [3], [9], [19]
· Synch gNB
· 10: [11]
· Synch SLSS
· 5: [11]
· CSI-RS RX
· Same as that of “CSI-RS processing”: [2]
· 150: [7]
· 0.4 for FR1, 300 for FR2: [11]
· Not necessary to specify it: [9]
· PSFCH TX
· Same as that of “UL (short PUCCH)”: [1], [2], [3], [7], [15], [19]
· Different value compared to “UL (short PUCCH)”: [9], [11]
· 0.36 for scaling factor: [9]
· 0.2 for scaling factor: [11]
· 62: [17]
· PSFCH RX
· Same as that of “PDCCH only” for same-slot scheduling: [1], [3], [15], [16]
· Same as that of “PDCCH only” for cross-slot scheduling: [9]
· 5 for FR1, 30 for FR2: [11]
· 1st SCI+2nd SCI RX and PSFCH RX
· Same as that of “1st SCI+2nd SCI RX” in non-PSFCH-slot: [9]
· PSCCH/PSSCH RX and PSFCH RX
· Same as that of “PSCCH/PSSCH RX” in non-PSFCH-slot: [9]
· PSCCH/PSSCH TX and PSFCH TX 
· Same as that of “UL (long PUCCH or PUSCH)”: [9]
· 1st SCI+2nd SCI RX and PSFCH TX
· Sum of power consumption level of “1st SCI+2nd SCI RX” in PSFCH-slot and power consumption level of “PSFCH TX”: [9]
· PSCCH/PSSCH RX and PSFCH TX
· Sum of power consumption level of “PSCCH/PSSCH RX” in PSFCH-slot and power consumption level of “PSFCH TX”: [9]
· PSCCH/PSSCH TX and PSFCH RX 
· Sum of power consumption level of “PSCCH/PSSCH TX” in PSFCH-slot and power consumption level of “PSFCH RX”: [9]
· Performance metric
· PRR reduction ratio compared to the baseline scheme
· Support: [1], [11], [12], [13]
· Power consumption reduction ratio compared to Rel-16 NR sidelink operation
· Support: [1], [11], [12], [13]
· Further consideration on evaluation methodology for pedestrian UE: [14], [2], [3], [8], [10], [11], [16], [20]
· Further consideration on evaluation for other Use cases: [16], [2], [6], [10], [11], [18]
· Public safety scenario: [16], [2], [6]
· Commercial scenario: [2], [3], [11], [18]
· Dynamic ride sharing and tethering via Vehicle: [10]
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