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Introduction
In this contribution, we discuss the remaining issues for evaluation methodology. Following topics are discussed.
· Impact of PDCCH capacity on XR capacity
· FR2 Power model
· BS antenna downtilt
· Jitter for multi-stream DL traffic model Option 1
· Jitter for multi-stream DL traffic model Option 2
Evaluation methodology	
Impact of PDCCH Capacity on XR Capacity
Background
For some XR streams like UL pose update or DL 8Mbps video for CG, PUSCH and PDSCH can reach very high capacity. This high capacity is higher than what can be really scheduled for a given PDCCH capacity (# of CCEs) by dynamic scheduling. Thus, for these low-rate applications w/ dynamic scheduling, PDCCH capacity needs to be considered to make the results more meaningful.
PDCCH capacity calculation
PDCCH capacity in terms of CCEs depends on the resources allocated to it (number of RBs and symbols) assuming full band CORESET allocation:

Each UE that is granted PDSCH or PUSCH resources on a slot K must also be granted some CCEs on slot K-k0 or K-k2 respectively. The amount of CCEs granted to a UE depends on its link budget and can be 1, 2, 4, 8, or 16.
PDCCH capacity limited XR Capacity
DL capacity from DL-only evaluation
Figure 1 illustrate the impact of PDCCH capacity for DL CG 8Mbps, on Dense Urban layout. Blue curve shows the satisfied UEs ratio depending on UEs number when PDCCH capacity is unlimited. For orange curve, PDCCH capacity is limited to 44 CCEs (i.e., 1 symbol per slot, over 264 RBs)
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[bookmark: _Ref78966088][bookmark: _Ref78966077]Figure 1: Impact of PDCCH on capacity, Dense Urban, DL CG 8Mbps
With these parameters, enforcing PDCCH limitation decreases capacity by 2%. PDCCH capacity could be raised by increasing its number of symbols and/or RBs, but that would result in decreased PDSCH capacity.
Observation 1
· For DL case, the XR capacity is not much limited by PDCCH capacity.
UL capacity from UL-only evaluation
Let us consider DDDSU slot configuration. PDCCH allocation for PUSCH users can be spread out over multiple D/S slots by using different k2 values to different UEs. Then the PDCCH capacity available to PUSCH users can vary a lot depending on the resources allocated to PDCCH on each slot as well as the number of D and S slots that can be used to host DCI for PUSCH UEs.
The question of PDCCH capacity is very important for low data rate application as illustrated by Figure 2. It shows the satisfied UE ratio as well as the average PDCCH utilisation as a function of the number of UEs per cell for different scenarios. PDCCH requirement is expressed as the number of PDCCH symbols assuming 264 RBs are available.
While PUSCH capacity allows to serve up to 240 UEs without dropping below 90% satisfied UEs, PDCCH requirement becomes quite significant with up to 12 symbols necessary to handle the average PDCCH load.
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[bookmark: _Ref78978643]Figure 2: PDCCH requirement for UL pose update
Observation 2
· The XR UL pose update capacity is severely affected by the PDCCH capacity. Therefore, PDCCH capacity needs to be considered when evaluating XR UL pose capacity.

Capacity from joint DL+UL evaluation 
While UL and DL services do not compete for data channel resources, they must share PDCCH. DL-only simulations have shown that one PDCCH symbol per slot was sufficient for the lighter services considered in this study item. UL-only simulations have shown that for UL pose update, PDCCH could become the limiting factor before PUSCH.
When running joint DL+UL evaluations, especially for the lighter XR application (like CG or AR with low video bitrate), PDCCH may become a bottleneck. Special attention should be given to the amount of resources allocated to PDCCH and how it is split between UL and DL.
For some XR use cases, the use of configured grant could be considered to reduce the PDCCH requirement.

[bookmark: _Ref68531955]FR2 UE Power model
For FR2, the UL UE power consumption for the PUSCH/PUCCH in TR 38.840 is specified as a value (350) with no corresponding transmit power. Therefore, a model that covers a wider range of transmit power is required.  Here, we propose for the FR2 UE UL power consumption, P, a function of the EIRP and not transmit power since the FR2 performance is driven by the EIRP and not solely transmit power. P can be modelled as a linear function of the EIRP in linear scale, X (mW) which can be expressed as: 
[bookmark: _Hlk68154501]P(X) = 0.07*X + 350, 1mW ≤ X ≤ 3162mW 
Note: The range 1mW ≤ X ≤ 3162mW is equivalent to 0dBm <= 10*log10(X) <= 35dBm
The function is the plotted in Figure 3 below.

[bookmark: _Ref68539474]Figure 3: FR2 Proposed UE UL Power Model
For the 2TX configuration, the UL UE power consumption may be approximated by scaling the 1 Tx model by factor of 1.10.
P(X) = 1.10*(0.07*X + 350), 1mW ≤ X ≤ 3162mW
Note: The range 1mW ≤ X ≤ 3162mW is equivalent to 0dBm <= 10*log10(X) <= 35dBm
For FR2 1TX configuration, UE UL power consumption model is a linear function of the EIRP in the linear scale. The linear function, P(X) is given as P(X) = 0.07*X + 350, 0dBm <= 10*log10(X) <= 35dBm.
For FR2 2TX configuration, scaling is applied to 1TX power number. The scaling factor is 1.10.


BS Antenna Downtilt
In current evaluation methodology, the downtilt for UMa for FR1 seems to be missing.
Proposal 1
· Use following downtilt value for BS antenna in FR1 UMa: 6 degrees
Jitter for Multi-stream DL Traffic Model Option 1
In current multi-streams DL traffic model, there was no discussion on jitter modelling. Following the jitter model in single stream model, multi-streams model also needs jitter modelling for DL. 
Proposal 2
· DL multi-stream model follows the jitter model same as that of single stream model.
Considering the simplicity of model, we can assume that all slices or packets belong to a video frame in DL multi-stream model could have the same jitter value.
Proposal 3
· All slices or packets belong to a video frame in DL multi-streams model have the same jitter value.
Jitter for Multi-stream DL Traffic Model Option 2
The Option 2 has two streams.
· Stream 1: video
· Stream 2: audio/data

The stream 2 has following parameters agreed.
	Parameters
	unit
	Baseline values for evaluation
	Optional values for evaluation

	Periodicity P
	ms
	10
	

	Data rate: R
	Mbps
	0.756, 1.12
	

	Packet size
	byte
	R×1e6 × P /1000 / 8
	

	PDB
	ms
	30
	Other values can be optionally evaluated

	Packet Success Rate
	%
	99
	99.9



It is clear that stream 1 video will follow the DL single stream model with jitter. However, the second stream is defined separately and it is not clear whether the second steam will have a jitter or not.
Given that the data volume of the second stream is small compared to video, we expect the jitter could be also small. Therefore, we propose not to model jitter for the stream 2 audio/data.
Proposal 4
· Confirm that the second stream (audio/data) of multi-streams DL traffic model option 2 has no jitter.

Conclusion
In this contribution, we discuss the remaining issues for the evaluation methodology with following observations and proposals.
Observation 1
· For DL case, the XR capacity is not much limited by PDCCH capacity.
Observation 2
· The XR UL pose update capacity is severely affected by the PDCCH capacity. Therefore, PDCCH capacity needs to be considered when evaluating XR UL pose capacity.
Proposal 1
· Use following downtilt value for BS antenna in FR1 UMa: 6 degrees
Proposal 2
· DL multi-stream model follows the jitter model same as that of single stream model.
Proposal 3
· All slices or packets belong to a video frame in DL multi-streams model have the same jitter value.
Proposal 4
· Confirm that the second stream (audio/data) of multi-streams DL traffic model option 2 has no jitter.
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P(X) = Power Consumption
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