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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
[bookmark: OLE_LINK1]In RAN1#103-e and RAN1#104-e meetings, the overall evaluation assumptions for XR have been agreed, and the details are summarized in Annexes A.1 and A.2.
During RAN1#104b-e meeting, some issues for evaluation towards capacity and power consumption were discussed, and the achieved agreements related to evaluation methodologies are summarized in Annex A.3. 
In this contribution, we mainly focus on the remaining issues for evaluation methodologies for capacity and power consumption. In addition, we also provide our views on the considerations for coverage and mobility evaluations.
2. [bookmark: _Ref54385236]Evaluation methodologies
For XR/Cloud Gaming evaluation, several aspects of performance are considered, including capacity, power consumption, coverage and mobility. In the following sections, some issues for each of these aspects will be discussed.
2.1. Capacity
2.1.1. Dependency between DL and UL evaluations
During RAN1#104-e meeting, the following agreement regarding the dependency between DL and UL capacity evaluations has been achieved.
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


During RAN1#104b-e meeting, the following agreement was further achieved to deal with reporting the system capacity when DL and UL capacity performances are evaluated independently.
Agreement: 
For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS whether/how to determine the joint capacity for DL and UL after companies have submitted evaluation results


In our opinion, since for power consumption evaluation, the performance metrics are intended to be collected to show the potential trade-off between power consumption and capacity, to facilitate precise comparison between the baseline capacity performance and the capacity performance when some power saving scheme is assumed, the same dependency between DL and UL evaluations should be applied to the corresponding capacity evaluation and power consumption evaluation. In other words, if a set of capacity evaluations will provide the baseline capacity performances for a corresponding set of power consumption evaluations, then these two sets of evaluations should adopt the same dependencies between DL and UL evaluations, i.e. evaluated independently or together. Nevertheless, if some capacity evaluations will only provide the capacity performances, i.e., not used as the baseline capacity performances for some power consumption evaluations, then the corresponding dependencies can be chosen freely.
Proposal 1: If a set of capacity evaluations will provide the baseline capacity performances for a corresponding set of power consumption evaluations, then these two sets of evaluations should adopt the same dependencies between DL and UL evaluations, i.e. evaluated independently or together.
When DL and UL performances are evaluated independently, the simulation complexity can be reduced, since only one transmission direction is modeled at a given time. At the same time, simulation efficiency can also be promoted. Meanwhile, the simulation accuracy may be affected since the dependency between uplink and downlink is not modeled precisely and may be replaced by some statistical distributions.
After the system capacity for DL capacity and UL capacity are reported respectively, the joint capacity for DL and UL may be determined accordingly. For example, the joint capacity can be the minimum between the DL capacity and UL capacity corresponding to the same set of simulation parameter values.
Proposal 2: When DL and UL performances are evaluated independently, the joint capacity for DL and UL can be the minimum between the DL capacity and UL capacity corresponding to the same set of simulation parameter values.
On the contrary, when DL and UL performance are evaluated together, how to perform the capacity evaluation should be discussed. Since the agreed traffic models for DL and UL respectively so far do not capture the detailed interaction between UL and DL, i.e., an UL pose information will trigger corresponding DL traffic to be transmitted or changed obviously when VR or Cloud Gaming is assumed, the requirements for DL and UL traffic can be set independently, and the corresponding metrics for DL and UL can be collected independently to judge if a UE is regarded as satisfied for a given transmission direction. A UE can be declared as a satisfied UE if the UE is regarded as satisfied for both DL and UL in a simulation. 
Proposal 3: When DL and UL performances are evaluated together, a UE is declared as a satisfied UE if the UE is regarded as satisfied for both DL and UL based on the corresponding metrics collected during a simulation.
By counting the number of satisfied UE during the simulation, the system capacity can be obtained accordingly.
2.1.2. Multiple streams/flows
During RAN1#104-e and RAN1#104b-e meetings, modelling on multiple streams or flows was extensively discussed under the traffic model AI. During RAN1#104b-e meeting, the following agreements regarding DL and UL respectively have been achieved.
Agreement:
In addition to single stream per UE in DL which is baseline, two streams can be optionally evaluated for DL
· Option 1: I-frame + P-frame
· Option 1A: slice-based traffic model
· Option 1B: Group-Of-Picture (GOP) based traffic model
· Option 2: video + audio/data 
· Option 3: FOV + omnidirectional stream
· Companies should report detailed assumptions in their simulations on packet size distribution for each stream, packet arrival interval (or fps) for each stream, PDB for each stream, PER requirement for each stream, criteria for being satisfied.
· Companies should strive to align the parameter values for the options chosen as much as possible
· FFS: Whether audio stream is separate or aggregated with the data stream in option 2 (Intention of option 2 is not to create a 3 stream option)


[bookmark: _Hlk71124722]Agreement:
For evaluations of AR in UL:
· In case multiple steams are evaluated for UL AR, a UE is declared as satisfied only when each stream meets the requirement that X (%) of packets are successfully delivered within a given air interface PDB. 
· X value for pose/control: follow X values for pose/control for CG/VR
· X value for other stream: follow X values for DL video stream.


For multiple streams in a given transmission direction, each stream may have individual characteristics and/or requirements. Then, how to determine if a user with multiple streams is satisfied or not should be discussed. 
Based on the above agreement for UL AR, in the case that multiple streams are evaluated for UL AR, a UE is declared as satisfied only when each stream meets the requirement that X (%) of packets are successfully delivered within a given air interface PDB. We believe that the same rule can also be applied to other application(s) and/or transmission direction, when multiple streams are assumed, and the X value and the given air interface PDB for each stream can be set individually according to the requirements for the stream. The detailed values of X and PDB for I-frames and P-frames can be further discussed.
Proposal 4: A UE with multiple streams is declared as a satisfied UE if each stream from the multiple streams has been satisfied, i.e. for each stream more than X (%) of packets are successfully transmitted within a given air interface PDB, where the X value and the given air interface PDB can be set per stream.
2.2. Power consumption
Power consumption is another crucial factor for XR evaluation, especially for XR devices of which the size and weight are important for wearing and using. In this section some remaining issues about power consumption evaluation will be discussed.
2.2.1. Dependency between DL and UL evaluations
During RAN1#104b-e meeting, the following agreement regarding the dependency between DL and UL power consumption evaluations has been achieved.
Agreement: 
For XR/CG power consumption evaluation, for DL and UL,
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
· Companies to report the assumptions for power consumption evaluation


For Option 1, DL and UL power consumption results collected separately and corresponding to the same set of simulation parameter values may be added together to obtain the total power consumption.
For Option 3, during a simulation, the DL and UL traffic are modeled simultaneously. For a given UE, when there is any DL reception or UL transmission, including PDCCH decoding, the corresponding power will be counted. At the end of simulation, the accumulated power will be collected as the total power consumption.
2.2.2. UE power consumption models
For power consumption evaluation, the power consumption performance can be evaluated by reusing the power consumption model in TR38.840 [3] as shown in Table 1 and Table 2. 
[bookmark: _Ref68602240]Table 1. UE power consumption model for XR
	Power State
	Characteristics
	Relative Power

	
	
	FR1
	FR2

	Deep Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. Accurate timing may not be maintained.
	1 (Optional: 0.5)

	Light Sleep
	Time interval for the sleep should be larger than the total transition time entering and leaving this state. 
	20

	Micro sleep
	Immediate transition is assumed for power saving study purpose from or to a non-sleep state
	45

	PDCCH-only
	No PDSCH and same-slot scheduling; this includes time for PDCCH decoding and any micro-sleep within the slot.
	100
	175

	SSB or CSI-RS proc.
	SSB can be used for fine time-frequency sync. and RSRP measurement of the serving/camping cell. TRS is the considered CSI-RS for sync. FFS the power scaling for processing other configurations of CSI-RS.
	100
	175

	PDCCH + PDSCH
	PDCCH + PDSCH. ACK/NACK in long PUCCH is modelled by UL power state. 
	300
	350

	UL
	Long PUCCH or PUSCH. 
	250 (0 dBm)
700 (23 dBm)
	350
(FFS Tx power level)

	Short PUCCH
	Short PUCCH power = 0.3 x uplink power
Reference config consists of 1-symbol PUCCH
	Applicable for FR1 and FR2.
	Short PUCCH

	SRS
	SRS power = 0.3 x uplink power
	Applicable for FR1 and FR2.
	SRS


[bookmark: _Ref68602243]Table 2. UE power consumption during the state transistion
	Sleep type
	Additional transition energy: (Relative power x ms) 
	Total transition time 

	Deep sleep
	450 
	20 ms 

	Light sleep
	100 
	6 ms 

	Micro sleep
	0 
	0 ms* 

	*Immediate transition is assumed for power saving study purpose from or to a non-sleep state


During RAN1#104b-e meeting, the following agreement on UL UE power consumption model has been achieved.
Agreement:
For UL UE power consumption evaluation, the following is encouraged
· Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· Companies should indicate how they do linear interpolation method in linear scale considering step-wise linear average of UE power model
· FFS: Further clarifications on linear interpolation method in linear scale considering step-wise linear average of UE power model
· Other methods that can be used for evaluation: 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


[bookmark: _GoBack]Based on the above agreement, for UE transmit power values other than 0 dBm and 23 dBm, the linear interpolation method is encouraged to be used. Besides, regarding the issue whether or not to consider UE with transmit power less than 0 dBm, it was discussed during RAN1#104b-e meeting, but no consensus was achieved in the end due to limited time. For this issue, we collected some statistical data about UE power based on the Indoor hotspot scenario with 20Mbps and 60fps for uplink video traffic, and the number of UEs per cell is 6 with which the system capacity for uplink video traffic is achieved, as shown in Figure 1. As per the CDF curve, it is noted that the probability that UL transmit power is lower than 0dBm is up to 90%, which is a rather large proportion. In this regard, the UL transmit power lower than 0dBm cannot be ignored obviously.
[image: ]
[bookmark: _Ref71661771]Figure 1 The UL UE power distribution in Indoor hotspot scenario with 20Mbps and 60fps for uplink video traffic (number of UEs per cell = 6)
Observation 1: The probability that UL transmit power is lower than 0dBm is up to 90% in Indoor hotspot scenario with 20Mbps and 60fps for uplink video traffic, which cannot be ignored.
[bookmark: _Ref68603091]Since the ratio of UEs with transmit power less than 0 dBm is non-negligible, i.e. about 90%, the case where UE transmits with power less than 0dBm needs to be considered for UE power consumption model. A simple and straightforward way is to adopt extrapolation for the power values less than 0 dBm based on the slope determined by the two points defined in Table 1, i.e., 250 for 0 dBm and 700 for 23 dBm, which is illustrated in Figure 2.

[bookmark: _Ref68642968]Figure 2. UL UE power consumption model when applying linear interpolation and extrapolation
Proposal 5: The case where UE transmits with power less than 0dBm can be considered, and the linear interpolation method can be extended with extrapolation.
During RAN1#104b-e meeting, another option has also been proposed to deal with this issue, i.e., adopting the power model of 0 dBm for UE with transmit power less than 0 dBm. Since in Figure 2 the corresponding relative powers for power values less than 0 dBm is very close to that for 0 dBm, this option can also be considered, and companies can choose the above extrapolation method or this option freely, which will not lead to obviously different performance.
[bookmark: _Ref54383823]In addition, power consumption models for special slots with different DL-UL symbol configurations were not considered in Rel-16 power saving SI/WI. Moreover, for PUSCH, PUCCH and SRS concurrent in a slot, the slot-averaged power has not been provided yet. As tight processing time and high throughput for UL may be required for some XR applications, these models identified as missing can be reported by individual company for XR power consumption evaluation.
2.3. [bookmark: _Ref54385194]Coverage
For coverage evaluation, two approaches can be considered. One approach is based on system-level simulation (SLS), which is similar to capacity evaluation for XR. The other approach is based on link-level simulation (LLS), which is similar to the evaluation methodology adopted in coverage enhancement SI.
For coverage evaluation based on SLS, all the agreed simulation assumptions for capacity evaluation can be reused. For each UE dropped in the simulation, PER, coupling loss, and distance between the UE and serving gNB, etc. can be collected as outputs. With these outputs, the bottleneck of coverage can be observed. To be specific, the detailed procedure for SLS is described as follows:
· Step 1: Run system-level simulation(s) for capacity evaluation and collect the corresponding intermediate results, such as PER, coupling loss and distance between the UE and serving gNB, etc. for each UE dropped in the simulation(s).
· Step 2: Select the satisfied UEs for each of which the requirement of PER > X% is met (i.e., more than X (%) packets are successfully transmitted in the given air interface PDB), e.g., X=99.
· Step 3: Find the maximum value of coupling loss or distance between UE and serving gNB among the satisfied UEs, for UL and DL respectively.
· Step 4: Determine the bottleneck of data channel, e.g., which transmission direction is more limited in coverage, DL or UL, and how far a satisfied UE can locate from its serving gNB in the more limited transmission direction.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Taking AR (DL-45Mbps, UL-10Mbps) traffic in Dense Urban in FR1 as an example, the CDF curve of coupling loss is shown as below:
[image: ]
[bookmark: _Ref71662453]Figure 3. Coupling loss of satisfied UEs for AR traffic in FR1 Dense Urban
It can be observed from the Figure 3 that the maximum coupling loss for satisfied UE is about 135 dB for PDSCH and 125 dB for PUSCH, and the bottleneck of AR traffic is PUSCH.
For coverage evaluation based on LLS, most of the agreed simulation assumptions for capacity evaluation can also be reused, as in in our companion contribution [4]. The detailed procedure for LLS is described as follows: 
· Step 1: Obtain the required SINR for the physical channels under target scenarios and service/reliability requirements. 
· Step 2: Calculate the max isotropic loss (MIL) value based on the required SINR according to the link budget template, in which the antenna gain, beamforming gain, and some losses such as body loss and cable loss, are also considered.
Based on the above discussion, considering that the intermediate simulation results for capacity evaluation can be reused for coverage evaluation, which would reduce the evaluation complexity and workload, so it could be considered as the baseline for coverage evaluation. Regarding the LLS approach, additional discussion on simulation parameters and simulation efforts are required, therefore it could be regarded as optional.
[bookmark: _Ref54383825]Proposal 6: For XR/Cloud Gaming coverage evaluation, support the SLS approach as the baseline, and the LLS approach can be optional.
2.4. Mobility
Mobility performance can be described as the performance changes or impacts when a UE delivering XR traffic is on the move. Regarding the performance changes or impacts, the capacity performance may be mainly targeted firstly, due to its importance.
The mobility may impact the capacity performance in terms of transmission performance loss due to channel fading, transmission performance change due to UE location update, connection intrruption or failure due to mobile events, etc. The channel fading may be reflected in capacity performance evaluation by setting the UE movement speed as required, as well as the UE location update by dropping UEs in the coverage area of the simulated network uniformly. Here we can mainly focus on the connection interruption or failure, especially that involved in handover procedures since an XR device consuming some XR service(s) should be in connected mode. 
Proposal 7: For XR/Cloud Gaming mobility evaluation, capacity performance changes or impacts due to handover procedures can be considered firstly.
For a handover procedure, it is complicated to model the detailed procedure in a system-level simulation. From our perspective, performance impacts due to handover procedures can be evaluated mainly in theroy, assisted by some critical statistics based on system-level simulation(s). A simple method is described in the following as an example.
· Step 1: Collect critical statistics based on system-level simulation(s)
The handover procedure can be modeled in the system-level simulation by adopting existing model(s) as required, such as handover failure modelling in [2], SLS-based EVM for inter-cell mobility developed in Rel-17 FeMIMO. The simulation assumptions can reuse those agreed for capacity performance evaluation as much as possible, such as deployment scenario(s), frequency(ies), etc, since capacity performance changes or impacts are mainly focused, and the performance metrics collected in capacity performance evaluation may be regared as baseline for comparison. The UE movement speed may be chosen to fit for the target scenario(s), or to ensure that efficient mobile events can take place during the simulation.
Based on the above system-level simulation, the following critical statistics may be collected.
· Handover probability
It can describe how often a handover procedure will be initiated for a given UE, and may be expressed by Z times per second for the given UE, meaning that for the given UE, there will be Z * T handover procedures to be initiated statistically during a simulation with T seconds.
· Handover failure rate
It can describe the failure probability when a handover procedure is initiated.
· Handover success rate
It can describe the success probability when a handover procedure is initiated. Handover success rate = 1 - Handover failure rate.
Since the above critical statistics are only related to control plane procedure(s), to simplify the simulation, only control plane procedure(s) may be modeled in the simulation, where no XR traffic delivery is considered.So the above critical statistics may be independent from specfic XR application(s).
· Step 2: Analyze capacity performance loss due to handovers based on critical statistics
With respect to analysis for capacity performance loss, the following operations can be considered further.
· Analyze interruption delay based on typical successful handover procedure in theory
The interruption delay can be interpreted as the duration of temporary interrupt for the data link between a UE and the network during which any transmission and reception for traffic data will be interrupted or suspended. It is mainly for the interruption due to the random access to the target cell. Based on existing analysis or assumption so far, the interruption delay can be in the range of 40~80ms. In the following operations, it will be translated into the number of severely affected packets based on the periodicity of the traffic flow.
· Calculate the numbers of UEs affected by handover procedures based on the critical statistics
To simplify the calculation, we can assume that during a simulation, the number of handover procedures performed by a given UE will not exceed one, when the UE movement speed is not very high, and the simulation duration is not very long. This assumption can be revised further based on the simulation results.
Then, the following numbers can be calculated.
Number of UEs with handover = Number of handover procedures = Handover probability * Number of UEs dropped in the network * Simulation duration.
Number of UEs with successful handover = Number of successful handover procedures = Number of handover procedures * Handover success rate.
Number of UEs with failed handover = Number of failed handover procedures = Number of handover procedures * Handover failure rate.
· Analyze capacity performance loss due to handover procedures
Based on the above UE numbers, the capacity performance loss can be analyzed based on the following.
When a UE experiences a failed handover, the UE can be regarded as unsatisfied due to that a failed handover can have severe impacts on XR traffic delivery, e.g. the corresponding RRC connection may be interrupted significantly or even released, and the performance for XR traffic delivery cannot be guaranteed at all. So the number of UEs with failed handover can be directly translated into the number of additional unsatisfied UEs due to failed handovers.
When a UE experiences a successful handover, the number N of discarded or severely delayed packets for the UE due to the interruption delay as a result of the successful handover can be calculated as N = round (interruption delay / periodicity of traffic flow). Based on N, the impact on the PSR (Packet success rate) can be evaluated towards the total number of packets required to be delivered during the simulation. When the PSR cannot meet the requirement, i.e. more than X (%), after considering the impact due to N, the UE (with single traffic flow), or the traffic flow (for which the periodicity is used) of the UE (with multiple traffic flows) is regarded as unsatisfied. Based on this logic, the number of UEs with successful handover can aslo be translated into the number of additional unsatisfied UEs due to successful handovers.
As a result, the number of additional unsatisfied UEs due to handovers can be the sum of the number of additional unsatisfied UEs due to failed handovers, and that due to successful handovers, which can be further regarded as the capacity performance loss due to handover procedures.
In realistic deployment, the handover success rate is very close to 1 genrally. So the method described above may be simplified further. For example, during the system-level simulation(s) in Step 1, only handover probability is collected, and all handover procedures are regarded as successful. So in Step 2, only the number of UEs with successful handover, as well as the number of additional unsatisfied UEs due to successful handovers, is considered.
[bookmark: _Ref54383826]Proposal 8: For XR/Cloud Gaming mobility evaluation, study the method for evaluating capacity performance loss due to handovers.
3. Conclusion
In this contribution, we provide our views on XR and Cloud Gaming evaluation methodologies, with the following observations and proposals:
Proposal 1: If a set of capacity evaluations will provide the baseline capacity performances for a corresponding set of power consumption evaluations, then these two sets of evaluations should adopt the same dependencies between DL and UL evaluations, i.e. evaluated independently or together.
Proposal 2: When DL and UL performances are evaluated independently, the joint capacity for DL and UL can be the minimum between the DL capacity and UL capacity corresponding to the same set of simulation parameter values.
Proposal 3: When DL and UL performances are evaluated together, a UE is declared as a satisfied UE if the UE is regarded as satisfied for both DL and UL based on the corresponding metrics collected during a simulation.
Proposal 4: A UE with multiple streams is declared as a satisfied UE if each stream from the multiple streams has been satisfied, i.e. for each stream more than X (%) of packets are successfully transmitted within a given air interface PDB, where the X value and the given air interface PDB can be set per stream.
Observation 1: The probability that UL transmit power is lower than 0dBm is up to 90% in Indoor hotspot scenario with 20Mbps and 60fps for uplink video traffic, which cannot be ignored.
Proposal 5: The case where UE transmits with power less than 0dBm can be considered, and the linear interpolation method can be extended with extrapolation.
Proposal 6: For XR/Cloud Gaming coverage evaluation, support the SLS approach as the baseline, and the LLS approach can be optional.
Proposal 7: For XR/Cloud Gaming mobility evaluation, capacity performance changes or impacts due to handover procedures can be considered firstly.
Proposal 8: For XR/Cloud Gaming mobility evaluation, study the method for evaluating capacity performance loss due to handovers.
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Annex
A.1 Simulation assumptions for FR1
This subclause describes the system-level simulation assumptions for FR1. 
Table A.1-1: General parameters for FR1
	Parameter
	Value

	Deployment
	Indoor hotspot refers to TR 38.913
Dense urban with single layer of Marco layer refers to TR 38.913
Urban Macro refers to TR 38.913

	Channel model
	For Indoor hotspot:
· InH refers to TR 38.901
For Dense urban: 
· Uma refers to TR 38.901
For Urban Macro: 
· Uma refers to TR 38.901

	Layout
	For Indoor hotspot: 
· 120m x 50m, ISD = 20m, TRP numbers: 12
For Dense urban: 
· 21 cells with wraparound, ISD = 200m
For Urban Macro: 
· 21 cells with wraparound, ISD = 500m

	Carrier frequency
	4GHz

	Subcarrier spacing
	30kHz

	System bandwidth
	Baseline: 100 MHz
Optional: 20/40 MHz, 2*100 MHz with CA
Companies should report the CA setting if CA is adopted.

	TDD configuration
	Option 1: DDDSU (S: 10D:2F:2U)
Option 2: DDDUU (The end of third ‘D’: [2]-symbol gap)

	BS Tx power
	For Indoor hotspot: 
· 24 dBm per 20 MHz
For Dense urban: 
· 44 dBm per 20 MHz
For Urban Macro: 
· 49 dBm per 20 MHz
For system BW larger than above, Tx power scales up accordingly.

	UE Tx power
	23 dBm, 
Power control parameter: Companies should report

	BS antenna parameters
	For InH scenario:
· 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (4,4,2,1,1;4,4)
· (dH, dV) = (0.5λ, 0.5λ)
For Dense Urban/Urban Macro scenario:
· Option 1: 64 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,8,2,1,1;4,8)
· Option 2: 32 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (8,2,2,1,1,8,2)
· (dH, dV) = (0.5λ, 0.8λ)

	UE antenna parameters
	Baseline: 
DL: 4R, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ
UL: 2T, (M, N, P, Mg, Ng; Mp, Np) = (1,2,2,1,1;1,2), (dH, dV) = (0.5, N/A)λ

	BS height
	For Indoor hotspot: 
· 3m
For Dense urban: 
· 25m
For Urban Macro: 
· 25m

	UE height
	For InH scenario:
· 1.5m
For Dense Urban/Urban Macro scenario:
· Outdoor UEs: 1.5 m
· Indoor UTs: 3(nfl – 1) + 1.5; nfl ~ uniform(1,Nfl) where Nfl ~ uniform(4,8)

	BS antenna pattern
	For Indoor hotspot: 
· Ceiling-mount antenna radiation pattern, 5 dBi
For Dense urban: 
· 3-sector antenna radiation pattern, 8 dBi
For Urban Macro: 
· Ceiling-mount antenna radiation pattern, 5 dBi

	UE antenna pattern
	Omni-directional, 0 dBi

	Noise figure
	BS: 5 dB, UE: 9dB

	Downtilt
	For Indoor hotspot:
· 90° (pointing to the ground)
For Dense urban: 
· 12 degree
For Urban Macro: 
· 6 degree

	UE distribution
	For InH scenario: 
· 100% indoor
For Dense Urban/Urban Macro scenario: 
· 80% indoor, 20% outdoor

	UE speed
	3 km/h

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic
Ideal (optional)

	MCS
	Up to 256QAM

	Scheduler
	MU-MIMO PF scheduler

	Target BLER
	10%

	Max HARQ transmission
	4


[bookmark: _Toc55986501][bookmark: _Toc54335634]A.2	Simulation assumptions for FR2
This subclause describes the system-level simulation assumptions for FR2.  
Table A.2-1: General parameters for FR2
	Parameter
	Value

	Deployment
	Indoor hotspot refers to TR 38.913
Dense urban with single layer of Marco layer refers to TR 38.913

	Channel model
	For Indoor hotspot: 
· InH refers to TR 38.901
For Dense urban: 
· Umi refers to TR 38.901

	Layout
	For Indoor hotspot:
· 120m x 50m, ISD: 20m, TRP numbers: 12
For Dense urban: 
· 21cells with wraparound, ISD: 200m

	Carrier frequency
	30GHz

	Subcarrier spacing
	120KHz

	System bandwidth
	Option 1: 100 MHz
Option 2: 400 MHz
Companies should report the CA setting if CA is adopted.

	TDD configuration
	Option 1: DDDSU (S: 10D:2F:2U)
Option 2: DDDUU (The end of third ‘D’: [2]-symbol gap)

	BS Tx power
	For Indoor hotspot: 
· 23 dBm per 80 MHz. EIRP should not exceed 58 dBm
For Dense urban: 
· 40 dBm per 80 MHz. EIRP should not exceed 73 dBm
For system BW larger than above, Tx power scales up accordingly.

	UE Tx power
	23 dBm, maximum EIRP 43 dBm, 
Power control parameter: Companies should report

	BS antenna parameters
	For InH scenario:
· 2 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (16, 8, 2,1,1;1,1)
· (dH, dV) = (0.5λ, 0.5λ)
For Dense urban scenario:
· 2 TxRU, (M, N, P, Mg, Ng; Mp, Np) = (4,8,2,2,2;1,1)
· (dH, dV) = (0.5λ, 0.5λ)

	UE antenna parameters
	Option 1 (Follow Rel-17 evaluation methodology for FeMIMO in R1-2007151)
· (M, N, P) = (1, 4, 2), 3 panels (left, right, top)
· (Mp, Np) is up to company.
Option 2 (from TR 38.802 – developed in Rel-14)
· 4Tx/4Rx: (M, N, P, Mg, Ng; Mp, Np) = (2,4,2,1,2;1,2), (dH,dV) = (0.5, 0.5)λ, the polarization angles are 0° and 90°

	BS height
	For Indoor hotspot: 
· 3m
For Dense urban: 
· 25m

	UE height
	For InH scenario:
· 1.5m
For Dense Urban/Urban Macro scenario:
· Outdoor UEs: 1.5 m
· Indoor UTs: 3(nfl – 1) + 1.5; nfl ~ uniform(1,Nfl) where Nfl ~ uniform(4,8)

	BS antenna pattern
	For Indoor hotspot: 
· Ceiling-mount antenna radiation pattern, 5 dBi
For Dense urban: 
· 3-sector antenna radiation pattern, 8 dBi

	UE antenna pattern
	UE antenna radiation pattern model 1, 5dBi

	BS noise figure
	7 dB

	UE noise figure
	13 dB

	Downtilt
	For Indoor hotspot: 
· 90° (pointing to the ground)
For Dense urban: 
· 12 degree
Other downtilt can be optionally evaluated

	UE distribution
	For indoor scenario: 
· 100% indoor
For outdoor scenario: 
· 100% outdoor
Other UE distribution can be evaluated optionally

	UE speed
	3 km/h

	BS receiver
	MMSE-IRC

	UE receiver
	MMSE-IRC

	Channel estimation
	Realistic
Ideal (optional)

	MCS
	Up to 256QAM

	Scheduler
	SU-MIMO PF scheduler

	Target BLER
	10%

	Max HARQ transmission
	4


A.3 Agreements in RAN1#104b-e
Agreement: 
Case 2, i.e. CDRX, is optionally evaluated for UE power consumption evaluation

Agreement:
For XR power consumption evaluation, CDRX parameters are reported by companies

Agreement:
For UL UE power consumption evaluation, the following is encouraged
· Linear interpolation method in linear scale for Tx power values other than 0 dBm and 23 dBm 
· Companies should indicate how they do linear interpolation method in linear scale considering step-wise linear average of UE power model
· FFS: Further clarifications on linear interpolation method in linear scale considering step-wise linear average of UE power model
· Other methods that can be used for evaluation: 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

Agreement: 
For XR/CG capacity evaluation, when DL and UL performances are evaluated independently, the system capacity for DL capacity and UL capacity are reported respectively. 
· FFS whether/how to determine the joint capacity for DL and UL after companies have submitted evaluation results

Conclusion:
It is up to companies to choose either Option 1 (DDDSU) or Option 2 (DDDUU) for TDD configuration (as per previous agreements) and do the evaluation. 

Agreement:
It is up to each company to report the following performance metrics optionally
· Percentage of satisfied UEs
· CDF of packet error ratio 
· CDF of packet latency
· CDF of user-perceived throughput
· Resource utilization
Note: it does not mean all the optional performance metrics will be captured in the TR. How to use these optional reported metrics and whether to capture in the TR can be separate discussion after there are substantial evaluation results.

Agreement: 
For XR power evaluation (including baseline and power saving schemes), companies report both Option 1 and Option 2 results for evaluating the power saving gain.
· Option 1: all UEs are considered
· Option 2: satisfied UEs only are considered

Agreement: 
For XR/CG power consumption evaluation, for DL and UL,
· Option 1: DL and UL performances are evaluated independently. DL and UL power consumption results are collected separately.
· Option 3: DL and UL performances are evaluated together. DL and UL power consumption are counted to obtain the total power consumption
· Companies to report the assumptions for power consumption evaluation

Agreement: 
For XR UE power consumption evaluation
· The same number of UE per cell are used in baseline and power saving schemes, 
· Note: the number of satisfied UEs is reported in the power evaluations (already agreed in RAN1 #104-e).
· Max users/cell at which UE can meet the capacity KPI should be reported for baseline and for different UE PS techniques. 
· Results for other cases (e.g. power savings gain for lightly loaded case) can also be reported optionally.
· The system capacity for each case (e.g. a given number of UE per cell) for evaluating power saving schemes is reported in power evaluation

Conclusion: 
It is up to company to report either equal number of UEs per cell or unequal number of UEs per cell is assumed for capacity evaluation. 
· Note: unequal number of UEs per cell means even average load per cell.

Agreement:
For XR/CG capacity evaluation, a packet is considered as lost when it has exceeded the PDB, such that it will be added to the PER and the data of the packet is discarded.
· It is up to company to report the details for the packet when it has exceeded the PDB, e.g.
· Option 1: The packet exceeding the delay is still delivered to the other side
· Option 2: The packet (including the non-transmitted part) is discarded at the transmitter (at the gNB for DL packets and at the UE for UL packets)
· Other options are not precluded
· Note: This is for the purpose of evaluation

UL UE power consumption model
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