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Introduction
In 3GPP TSG RAN1#104-e meeting, the following agreements on traffic models and simulation assumptions were reached [1]. Some items need further study. So, in this contribution, remaining issues and more considerations are discussed.
	Agreement: adopt following update for TDD configuration for XR/CG evaluation
· FR1:
· Option 1: DDDSU
· Option 2: DDDUU
· FR2:
· Option 1: DDDSU
· Option 2: DDDUU
Detailed S slot format is 10D:2F:2U. Other S slot format(s) can also be optionally evaluated.
Further clarify that for option 2 for FR1/FR2, there is [2]-symbol gap at the end of third “D” slot of  DDDUU.
FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)
Agreements:At least for XR/CG capacity evaluation, for DL and UL 
· Baseline: DL and UL performances are evaluated independently
· Optional: DL and UL performance are evaluated together 
· FFS details both the baseline and the optional evaluations
Agreements To facilitate further discussion on evaluation of power saving effect of different power saving schemes, the following references are defined.
· Case 1 (baseline): UE power consumption assuming UE is always ON, i.e., UE is always available for gNB scheduling.
· Case 2 (FFS optional or baseline): UE power consumption assuming Rel-15/16 CDRX configuration
· FFS CDRX configuration details
· Company can also optionally evaluate for other cases, e.g.
· Genie: UE power consumption assuming that UE is in a sleep state (e.g., micro/light/deep sleep as defined in TR38.840) whenever there is neither DL data reception nor UL transmission. From the gNB scheduling perspective, UE is always available for scheduling, i.e., there is no difference from Baseline in gNB scheduling and corresponding UE Tx/Rx. 
· R15/16/17 power saving techniques for connected mode, e.g., BWP, PDCCH skipping, search space switching, etc.
Agreements: UE power consumption (i.e., power saving gain of the evaluated scheme) for XR is evaluated in conjunction with impact on latency, user experience, and capacity.  In this regard, the following table is used to collect results for system level simulation from companies as a starting point. 
· FFS all UEs or only satisfied UEs are included for obtaining the PS gain
Table 1 Evaluation of UE power saving schemes for e.g., {dense urban, AR, FR1}
	Power Saving Scheme
	Power Saving Gain (PSG) compared to Case 1
	#satisfied UEs per cell2 / #UEs per cell3

	
	Baseline
	Optional
	

	
	Mean PS gain
	PS gain of 5%-tile UE in PSG CDF1
	PS gain of 50%-tile UE in PSG CDF1
	PS gain of 95%-tile UE in PSG CDF1
	

	Case 1
	-
	-
	-
	-
	K1 / N

	Case 2
	X1 %
	Y1 %
	Z1 %
	U1%
	K2/ N

	Case X
	X2 %
	Y2 %
	Z2 %
	U2%
	K3 / N

	 
	 
	 
	 
	 
	 



Note 1: CDF of power saving gains of each UE
Note 2: # of satisfied UEs per cell among # of UEs per cell (=N). 
Note 3: # of dropped UEs per cell (=N) that needs to be the same for all power saving schemes to be evaluated.
Note 4: company to provide the detailed simulation assumptions including parameter values for each case, e.g. CDRX parameters
Agreements: For UL UE power consumption evaluation for UE with transmit power X [0,23] dBm, adopt the following 
· Option 1 (Baseline): Consider only two Tx power values as defined in TR 38.840 
· Power number is given as A for X= [0, M)dBm and B for X =[M, 23]dBm, where A and B (defined in 38.840) correspond to power consumption numbers for a given uplink slot for 0dBm and 23dBm respectively. 
· M = [20]
· Other value(s) of M can be optionally evaluated
· Option 2 (FFS mandatory or optional): Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)
· FFS whether or not to consider UE with transmit power less than 0 dBm


Discussions 
Deployments and Applications 
· Combinations of deployment scenarios and applications
The traffic models had been studied and the following agreements were reached in RAN1 #104-e meeting.
	Agreements: 
· Average data rate for DL video stream:
· VR/AR: 30, 45 Mbps @60fps (baseline) 
· 30, 60 Mbps @60fps (optional)
· Note: this is the aggregated data rate when applicable
· CG: 8, 30 Mbps @60fps (baseline)
· 8, 45 Mbps @60fps (optional)
· Other values (in combination with fps) can be also optionally evaluated. 
· Air interface PDB for DL video stream 
· VR/AR: 
· 10ms 
· Other values, e.g., 5ms, 20 ms can be optionally evaluated. 
· CG: 
· 15ms
· Other values, e.g., 10ms, 30ms can be optionally evaluated. 
Working assumption: On UL Traffic model and QoS parameters
· CG/VR: single stream (pose/control)
· Traffic model for Pose/control 
· Periodic: 4ms (no jitter) 
· Other values can be optionally evaluated. 
· Fixed: 100 bytes (SA4 input)
· PDB: 10 ms
· AR 
· FFS 


Considering the simulation work load, it is proposed to reduce the number of combinations for evaluation. For evaluation method, the baseline is DL and UL performances are evaluated independently. It is proposed that the combinations of deployment scenarios and applications for DL and UL traffic are considered separately.
According to the agreements and working assumptions shown above, the configurations of DL video stream for VR and AR can be same though different from the counterpart for CG. It is obvious that VR and AR do not need to be simulated separately at least for DL evaluation. Similarly, the UL traffic models are same for CG and VR.
[bookmark: _Toc68685639][bookmark: _Toc68687704][bookmark: _Toc68688225]The configurations of DL video stream for VR and AR can be the same and the UL traffic models for CG and VR are the same.
In SA4, it is proposed to prioritize completing the work for VR2, AR2 (XR conversational) and CG [2], so the deployments of VR2 AR2 and CG should be determined first. 
VR is a rendered version of a delivered visual and audio scene requiring a user to wear a head mounted display, to completely replace the user's field of view with a simulated visual component, and to wear headphones, to provide the user with the accompanying audio. According to the VR use case of “Untethered Immersive Online Gaming” provided in TR 26.928, several VR users may be on travel and connect with each other via a stand-alone HMD [3]. Therefore VR can be used in both indoor and outdoor scenario.
AR2 (XR conversational) is an application when a user is provided with additional information or artificially generated items or content overlaid upon their current environment [4] featuring more UL traffic. Since people usually have a meeting at office or at home, indoor scenario is the major application scenarios for AR2.
As CG can be played using a device (e.g., mobile phone), CG could be used in both indoor and outdoor scenarios. 
VR and AR2 both can used in indoor scenario, so the combinations for evaluation can be reduced if VR and AR2 use a same DL traffic model.
[bookmark: _Toc68687710]Prioritize the following combinations of deployment scenarios and applications:
[bookmark: _Toc68687711]				VR, CG: Indoor, dense urban
[bookmark: _Toc68687712]				AR: Indoor
[bookmark: _Toc68687713]				Note: For DL evaluation, VR/AR use a same DL traffic model.
· FR2 evaluation
In RAN1#103-e meeting, the carrier frequency was set 4GHz for FR1 and 30GHz for FR2.
In dense urban scenario, the gNB antennas are placed outdoor and some UEs may stay indoor. The penetration loss for outdoor-to-indoor(O2I) and pathloss includes outdoor and indoor should be considered. In [5], the air attenuation and rain attenuation are provided and are shown below. According to the information, the attenuation and pathloss will increase dramatically when the frequency changes from 4GHz to 30 GHz. According to [6,7], the O2I penetration loss also increases from 4GHz to 30GHz.
[bookmark: _Toc68685640][bookmark: _Toc68687705][bookmark: _Toc68688226]The attenuation and O2I penetration loss are large in FR2.
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	(a)Specific attenuation due to gaseous absorption
	(b)Specific rain attenuation


Figure 1 Specific attenuation[5]
As discussed above, the attenuation and O2I penetration loss may be large in FR2 and may influence the UE experience. Indoor scenario is not affected by rain and has low probability for O2I penetration loss. The XR service in the dense urban scenario may have greater difficulties than in indoor scenario. As for the evaluation work load, the dense urban requires longer simulation time than indoor scenario.
Therefore, Indoor scenario can be prioritized in FR2 simulation.
[bookmark: _Toc68687714]Indoor scenario can be prioritized in FR2 simulation.
Evaluation methodology and assumptions
In this section, evaluation methodology and assumptions are discussed. 
System capacity
When multiple drops are simulated, the percentage of satisfied users can be calculated by averaging the percentage of satisfied users across multiple drops. One thing should be clarified is that each drop is evaluated with a same number of cells and a same number of UEs in one cell if multiple drops are used. 
[bookmark: _Toc68687715]When multiple drops are simulated, the percentage of satisfied users can be calculated by averaging the percentage of satisfied users across multiple drops.
[bookmark: _Toc68687716]Note: The number of UEs per cell in each drop should be same if multiple drops are simulated. 
The definition of a UE is declared a satisfied UE if more than X (%) of packets are successfully transmitted within a given air interface PDB can also be used for UL traffic. PDB for DL simulation is defined in RAN1#104-e meeting. According to the definition of DL, the air interface PDB should be measured from the point when a packet is generated at a UE to the point when it is successfully delivered to gNB. The X may be different from DL.
[bookmark: _Toc68687717]For UL traffic, the air interface PDB is measured from the point when a packet is generated at UE to the point when it is successfully delivered to gNB.
The AOP(age of pose) is the time duration from the point when a pose is generated at UE to the point when it is used for rendering. However, it is hard to know when the packet is used for rendering, so the AOP is hard to be obtained. 
Power consumption
In RAN1#104-e meeting, one remaining issue in need of further discussion is whether all UEs or only satisfied UEs are included for obtaining the PS gain.
	Agreements: UE power consumption (i.e., power saving gain of the evaluated scheme) for XR is evaluated in conjunction with impact on latency, user experience, and capacity.  In this regard, the following table is used to collect results for system level simulation from companies as a starting point. 
FFS all UEs or only satisfied UEs are included for obtaining the PS gain
...


To our understanding, the motivation for not considering unsatisfied UE in the evaluation of power saving gain is that if a power saving technique seriously impact data transmission, the power saving gain is doubtable. However, the impact on data transmission of a given power saving scheme can already be observed through the change on number of satisfied UEs available in summary table. If the impact is small, the PS gain obtained by using all UEs is still reasonable given a system level power saving results shall be delivered considering all the UE.
[bookmark: _Toc68687718]All UEs are included for obtaining the PS gain.
Mean power saving gain is the baseline KPI for power consumption evaluation. The mean power saving gain can be derived using per UE power consumption configured with and without power saving techniques. The formula is shown below.

 
UL/DL simulation method
	Agreements:At least for XR/CG capacity evaluation, for DL and UL 
· Baseline: DL and UL performances are evaluated independently
· Optional: DL and UL performance are evaluated together 
· FFS details both the baseline and the optional evaluations


For XR/CG capacity evaluation, the baseline is DL and UL performances are evaluated independently where the DL and UL traffic can also be modeled independently. The relationship between DL and UL can be considered but only data in one link direction is simulated. For example, in DL simulation, the timeline of DL to UL(e.g., PDSCH to ACK/NACK) transition should be considered for potential re-transmission but the ACK/NACK signaling may not be truly transmitted in simulation.
In case that DL and UL performance are evaluated together, the DL and UL signaling may trigger each other. For example, PDSCH followed by an ACK/NACK, a SR will followed by a DCI. These signaling could be simulated. As for DL/UL traffic models, they do not need be modeled together since the influence between each other is small. The DL video traffic will be rendered and transmitted every 1/FPS second no matter whether or not an UL pose/control is transmitted. Similarly, the UL pose/control traffic does not influenced by a DL video traffic.
[bookmark: _Toc68687719]DL and UL traffic are modeled separately no matter whether or not DL and UL performances are evaluated independently.
For power consumption simulation, the DL and UL power consumption can be evaluated independently firstly. The power state of one kind of link direction slot type will be divided into different states and the other slots type can be all regard as sleep states. For example, in DL simulation, the UL slots are all counted as sleep states when calculate the power consumption. It is obvious that the sleep time obtained by this simulation method is not a real result but it is easy for evaluation. In addition, the results is enough to evaluate power saving schemes using for one link direction. 
[bookmark: _Toc68685641][bookmark: _Toc68687706][bookmark: _Toc68688227]Setting the UL slots as UE sleep states will simplify the power consumption evaluation
If separate simulation method is used, a more accurate result can be obtained by the following steps, evaluating DL and UL power consumption independently and collecting DL and UL slot states respectively, and then recombine these slot states to have a full picture of the power consumption.
TDD configuration
In RAN1#104-e meeting, the following TDD configuration are agreed. The remaining issue is whether or not to differentiate the two options.
	Agreement: adopt following update for TDD configuration for XR/CG evaluation
· FR1:
· Option 1: DDDSU
· Option 2: DDDUU
· FR2:
· Option 1: DDDSU
· Option 2: DDDUU
Detailed S slot format is 10D:2F:2U. Other S slot format(s) can also be optionally evaluated.
Further clarify that for option 2 for FR1/FR2, there is [2]-symbol gap at the end of third “D” slot of  DDDUU.
FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)


There are several applications(e.g., VR/AR/CG) for evaluation. Different applications may using different frame structures according to the traffic model. Hence, no need to differentiate the two options.
[bookmark: _Toc68687720] There is no need to differentiate the two options.
Additional Power model
· Power model for UL
In RAN1 #104-e meeting, two methods were agreed for UL power consumption evaluation. Option 1 is step function and option 2 is linear function as shown below. 
	Agreements: For UL UE power consumption evaluation for UE with transmit power X [0,23] dBm, adopt the following 
· Option 1 : Consider only two Tx power values as defined in TR 38.840 
· Power number is given as A for X= [0, M)dBm and B for X =[M, 23]dBm, where A and B (defined in 38.840) correspond to power consumption numbers for a given uplink slot for 0dBm and 23dBm respectively. 
· M = [20]
· Other value(s) of M can be optionally evaluated
· Option 2: Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)
· FFS whether or not to consider UE with transmit power less than 0 dBm


FFS whether or not to consider UE with transmit power less than 0 dBm
Several system level simulations were made to determine whether or not to consider UE with transmit power less than 0 dBm. Only UL traffic is evaluated in these simulations, the configuration of UL traffic is shown in TABLE 1. The simulation assumptions are shown in TABLE A1 in appendix.
TABLE 1 UL traffic model
	
	UL traffic

	periodic
	1ms

	payload
	100 bytes

	PDB
	10ms


The distribution of UE transmit power in Indoor and Dense Urban scenarios are shown in Figure 2. 
	[image: ]
	[image: ]

	(a) Indoor
	(b) Dense Urban


Figure 2 Distribution of UE transmit power
According to the simulation results, UE with transmit power less than 0 dBm exists, and UL slots with transmit power less than 0 dBm account for about half of the total UL slots in Indoor scenarios.
[bookmark: _Toc68685642][bookmark: _Toc68687707][bookmark: _Toc68688228]UE with transmit power less than 0 dBm will occur frequently, especially in Indoor scenarios.
The power of UE with transmit power less than 0 dBm should be considered, and a minimum transmit power may need to be determined. Both step function and linear function can be used to calculate the power of slot with transmit power less than 0 dBm.
[bookmark: _Toc68687721]UE with transmit power less than 0 dBm should be considered.
FFS whether or not to differentiate the two options (e.g., mandatory vs. optional)
Option 1 only uses the two original values in TR 38.840 and not generate new power values. One can be used for good channel condition and the other one for bad channel condition. The M can be used to determine the channel condition.
Option 2 uses a linear function to obtain other power values. The power value changes from 250 to 270 are small changes when UE transmit power varies from 0dBm to 10dBm. This slight power consumption change may not be needed because whether the power model can reflect the real situation is unclear. 
Therefore, Option 1 is preferred.
Similarly, for FR2, given the definition of current 38.840, only 350 as relative power is defined. We shall re-use this value for simplicity. In case time allows and another power state could be defined for 23dBm, the step function and the threshold could be re-used.
[bookmark: _Toc68687722]Option 1 is preferred for UL UE power consumption evaluation.
[bookmark: _Toc68687723]For FR2, re-use the 350 relative power in case no new power state is further defined for 23dBm.
· Power model for antenna
In TR 38.840, the following power consumption scaling rule related to antenna is shown in Table 2.
Table 2 UE power consumption scaling for adaptation
	Scaling for FR1
	Proposal
	Comment

	Antenna scaling (UL)
	2Tx power is 1.4x 1Tx power at 0dBm. 1.2x.at 23dBm FR1 only
	2Tx support is not considered for FR2.


UE transmission power will be changed according to power control technique. Therefore the antenna scaling in TR 38.840 is not enough because the antenna scaling for the transmission power other than 0dBm and 23dBm isn't provided. According to RAN1 #104-e meeting, 4Tx may be used for FR2 simulation while no antenna scaling is provided for FR2 in TR 38.840. The simulation assumptions should be modified for XR power consumption evaluation. 
[bookmark: _Toc68685643][bookmark: _Toc68687708][bookmark: _Toc68688229]Antenna scaling is not considered for FR2 in TR 38.840.
[bookmark: _Toc68685644][bookmark: _Toc68687709][bookmark: _Toc68688230]UE antenna can be 4Tx for FR2.
[bookmark: _Toc68687724]The following method can be used to model the antenna scaling for power consumption within [A, 23dBm] in both FR1 and FR2: 
· [bookmark: _Toc68687725]2Tx power is 1.4x 1Tx power within [A,M] and 1.2x.within (M,23dBm].
· [bookmark: _Toc68687726]4Tx power is 1.4x 2Tx power within [A,M] and 1.2x.within (M,23dBm].
· [bookmark: _Toc68687727]M=[20dBm]
· [bookmark: _Toc68687728]A is 0dBm if UE transmit power less than 0dBm is not considered, otherwise, A is the minimum value of UE transmit power.
· Whether or not to add more UL Power state
It is worth discussing whether the three power states are enough for XR evaluation. According to the characteristics in TR 38.840[7], long PUCCH or PUSCH/Short PUCCH/ SRS has a same power value no matter how many symbols it occupies. In principle, the three power states are representative to cover a large variety of transmission states while in the meantime finer granularity may be pursued in the power state modeling.
For XR evaluation, there are two alternatives for the UL power state modeling:
Alt 1: Use the original power states without adding more detailed power states.
Alt 2: Add more detailed UL power states, e.g., PUSCH with different numbers of symbols should have different power values.
Alternative 1 is simple though unable to differentiate between two PUCCH or PUSCH occupying different resource sizes.
Alternative 2 can provide a finer granularity for UL power states. For example, a formula can be used to calculate the relative power value based on the number of symbols occupied by a transmission. According to TR 38.840, power of 1 symbol PUCCH is obtained by power of long PUCCH multiplied by 0.3. Assuming the long PUCCH or PUSCH occupies 14 symbols, power of PUCCH or PUSCH with other number of symbols can also be obtained by power of long PUCCH multiplied by a coefficient. The coefficient C can be derived by C = 0.3 + (N-1)/13*0.7, where N is the number of symbols the PUCCH or PUSCH or UL power state occupied.
In summary, alternative 2 is more precise, but alternative 1 is simple and avoids any excessive discussion. Alternative 1 is slightly preferred. 
[bookmark: _Toc25822][bookmark: _Toc11067][bookmark: _Toc68687729]For XR evaluation, the following two alternatives for UL power states can be considered.
[bookmark: _Toc5497][bookmark: _Toc823][bookmark: _Toc68687730]Alt 1: Use the original power states and do not add more power states.
[bookmark: _Toc4953][bookmark: _Toc3885][bookmark: _Toc68687731]Alt 2: Power of PUCCH or PUSCH with different number of symbols can be obtained by power of long PUCCH multiplied by a coefficient. The coefficient can be calculated by C = 0.3 + (N-1)/13*0.7, N is the number of symbols the PUCCH or PUSCH or UL power state occupied.
· power model for S slot
S slot includes DL symbols and UL symbols. In TR 38.840, the following assumptions are provided.
	TR 38.840
For simplicity, 
-	The slot-averaged power for "PDCCH+PDSCH+PUCCH" is same as "PDCCH+PDSCH"
-	The slot-averaged power for "PDSCH+PUCCH" is same as "PDSCH-only"
-	The slot-averaged power for "PDCCH+PUCCH" is the sum of "PDCCH-only" power and "short PUCCH" power.
-	Note: PDCCH-only with cross-slot scheduling scaling is also applicable
-	Note: it is observed via evaluations (where 0dBm PUCCH Tx power is assumed) that the difference is not significant 



In TR 38.840, power for S slot is obtained via evaluations (where 0dBm PUCCH Tx power is assumed). In XR evaluation, UL traffic is also important and transmission power larger than 0dBm should not be ignored. 
For UE transmission power larger than 0dBm, the power of UL symbols can be large. For example, short PUCCH power at 23dBm is 210 units which is close to the power of “PDCCH+PDSCH” or “PDSCH-only”. Therefore it is inappropriate to use the power of “PDCCH+PDSCH” as the power of "PDCCH+PDSCH+PUCCH" or use the power of “PDSCH-only” as the power of "PDSCH+PUCCH" at 23dBm. Power of “PDSCH+PUCCH” and “PDCCH+PDSCH+PUCCH” for transmission power other than 0dBm should thus be discussed. Our suggested method is as following,
Firstly, power of “PDSCH+PUCCH” and “PDCCH+PDSCH+PUCCH”at 23dBm should be determined. Then power of “PDSCH+PUCCH” and “PDCCH+PDSCH+PUCCH”at other transmission power can be obtained according to the power at 0dBm and 23dBm.
An exemplary calculation for the power at 23dBm. Power of short PUCCH is 210 units at 23dBm and only one symbol is used to transmit PUCCH. Assuming the power of the 2 UL symbols(including one symbol for micro sleep) is X units and the other symbols are micro sleep. X≈170 is obtained according to the formula X + 12*(45/14) = 210.
Then the power of “PDSCH+PUCCH” can be set to 280+170 = 450 units at 23dBm.
And the power of “PDCCH+PDSCH+PUCCH” can be set to 300+170 = 470 units at 23dBm.
Accordingly, the following proposal is drawn
[bookmark: _Toc19134][bookmark: _Toc68687732]Power of “PDSCH+PUCCH” is 450 units at 23dBm, and power of “PDCCH+PDSCH+PUCCH” is 470 units at 23 dBm.

[bookmark: _Toc29089][bookmark: _Toc525][bookmark: _Toc82][bookmark: _Toc29400]Conclusion
Observation 1:	The configurations of DL video stream for VR and AR can be the same and the UL traffic models for CG and VR are the same.
Observation 2:	The attenuation and O2I penetration loss are large in FR2.
Observation 3:	Setting the UL slots as UE sleep states will simplify the power consumption evaluation
Observation 4:	UE with transmit power less than 0 dBm will occur frequently, especially in Indoor scenarios.
Observation 5:	Antenna scaling is not considered for FR2 in TR 38.840.
Observation 6:	UE antenna can be 4Tx for FR2.

Proposal 1:	Prioritize the following combinations of deployment scenarios and applications:
VR, CG: Indoor, dense urban
AR: Indoor
Note: For DL evaluation, VR/AR use a same DL traffic model.
Proposal 2:	Indoor scenario can be prioritized in FR2 simulation.
Proposal 3:	When multiple drops are simulated, the percentage of satisfied users can be calculated by averaging the percentage of satisfied users across multiple drops.
Note: The number of UEs per cell in each drop should be same if multiple drops are simulated.
Proposal 4:	For UL traffic, the air interface PDB is measured from the point when a packet is generated at UE to the point when it is successfully delivered to gNB.
Proposal 5:	All UEs are included for obtaining the PS gain.
Proposal 6:	DL and UL traffic are modeled separately no matter whether or not DL and UL performances are evaluated independently.
Proposal 7:	There is no need to differentiate the two options.
Proposal 8:	UE with transmit power less than 0 dBm should be considered.
Proposal 9:	Option 1 is preferred for UL UE power consumption evaluation.
Proposal 10:	For FR2, re-use the 350 relative power in case no new power state is further defined for 23dBm.
Proposal 11:	The following method can be used to model the antenna scaling for power consumption within [A, 23dBm] in both FR1 and FR2:
	2Tx power is 1.4x 1Tx power within [A,M] and 1.2x.within (M,23dBm].
	4Tx power is 1.4x 2Tx power within [A,M] and 1.2x.within (M,23dBm].
	M=[20dBm]
	A is 0dBm if UE transmit power less than 0dBm is not considered, otherwise, A is the minimum value of UE transmit power.
Proposal 12:	For XR evaluation, the following two alternatives for UL power states can be considered.
Alt 1: Use the original power states and do not add more power states.
Alt 2: Power of PUCCH or PUSCH with different number of symbols can be obtained by power of long PUCCH multiplied by a coefficient. The coefficient can be calculated by C = 0.3 + (N-1)/13*0.7, N is the number of symbols the PUCCH or PUSCH or UL power state occupied.
Proposal 13:	Power of “PDSCH+PUCCH” is 450 units at 23dBm, and power of “PDCCH+PDSCH+PUCCH” is 470 units at 23 dBm.
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[bookmark: _GoBack]Appendix Simulation Parameters
Table A1 Simulation assumption for FR1 UL
	Parameter
	value

	Scenarios
	Scenario-1: Indoor Hotspot 
12 nodes in 50 m x 120 m

	Carrier frequency
	4GHz

	Bandwidth 
	100 MHz

	Subcarrier spacing
	30 KHz

	Frame structure
	DDDSU (S: 10D:2G:2U) for UL interaction/pose information delivering

	BS Antennas 
(M,N,P,Mg,Ng;Mp,Np)
	For 32R: (4,4,2,1,1;4,4)
(dH,dV) = (0.5, 0.5)λ

	UE Antennas 
(M,N,P,Mg,Ng;Mp,Np)
	For 2T: (1,1,2,1,1;1,1)
(dH, dV)=( 0.5, N/A)λ

	BS antenna pattern
	Ceiling-mount pattern, 5 dBi

	UE antenna pattern
	Omnidirectional, 0 dBi

	UE max Power
	23 dBm 

	Power control
	[bookmark: OLE_LINK6]P0 = -80 dBm, alpha = 0.8

	Noise Figure
	5dB for BS and 9dB for UE

	Scheduler
	MU-MIMO+PF

	Device deployment
	100% indoor

	Down-tilt
	90 degrees

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic

	Target BLER
	10% for first transmission

	UE speed
	3 km/h

	HARQ/repetition
	HARQ retransmission,Maximum number of retransmissions is 3

	PHY processing delay
	UE PUSCH processing Capability #1,N2=12

	DMRE overhead
	4RE
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