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1	Introduction
In this contribution, we compare evaluation results for a subset of the agreed simulation cases and highlight some important aspects. More results can be found in the accompanying Excel sheet.
· In section 2.1, additional capacity evaluations are provided (i.e., in addition to results already provided in our previous contribution [3]) 
· In section 2.2, UE power consumption evaluations are provided (same results as provided in [3])
· In section 2.3, additional coverage evaluations are provided i.e., in addition to results already provided in our previous contribution [3])
· In section 2.4, mobility evaluations are provided
· In section 2.5, evaluations for two potential performance enhancements are provided
[bookmark: _Ref178064866]2	Discussion
2.1	Capacity Evaluations
2.1.1 	DL capacity for CG and AR/VR
2.1.1.1	FR1
In this section, we will look at the Dense Urban, Urban macro and Indoor Hotspot scenario in FR1. We will use the antenna configuration 64TxRU (8,8,2,1,1:4,8) for DU and UMa, and the antenna configuration 32TxRU(4,4,2,1,1:4,4) for InH. We have used reciprocity-based precoding, and the TDD pattern DDDSU. We have compared SU-MIMO and MU-MIMO. The results are depicted in Figure 1.
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[bookmark: _Ref68159687]Figure 1: Performance for CG and AR/VR in FR1 Dense Urban, Urban Macro and Indoor Hotspot. 

2.1.1.2	FR2
In this section, we will look at the Dense Urban and Indoor Hotspot scenario in FR2. We will use the antenna configuration 2TxRU(4,8,2,2,2:1,1) for DU and the antenna configuration 2TxRE(16,8,2,1,1:1,1) for InH. We have used aperiodic CSI-RS to realize the P2 algorithm to find the gNB Tx beam, and SSB to realize the P3 algorithm to find the Rx beam of the UE. The TDD pattern is DDDSU.  The results are depicted in Figure 2
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[bookmark: _Ref86679047]Figure 2: Performance for CG and AR/VR in FR2 Dense Urban and Indoor Hotspot. 
2.1.2	UL capacity 
In this section, we will look at the Dense Urban and Urban macro scenario in FR1. We will use the antenna configuration 64TxRU(8,8,2,1,1:4,8), and the TDD pattern DDDUU. We will look at pose only, scene only and pose + scene.
In Figure 3, we study Dense Urban. 
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[bookmark: _Ref79061981][bookmark: _Ref83895513]Figure 3: Performance for scene and scene + pose in FR1 Dense urban. 
For Dense Urban, the capacity with scene only 5.8 UEs/cell, whereas for scene+pose, the capacity is reduced to 2.6 UEs/cell. 
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[bookmark: _Ref83898762]Figure 4: Performance for pose only, scene only and scene + pose in FR1 Urban macro.
Repeating the simulation for Urban macro gives the results in Figure 4. Here we see that it is not possible to even support a single UE per cell for scene-only and scene+pose. We interpret this as a lack of coverage. Pose-only can be supported: the capacity is around 17 UEs per cell.
We also study the impact of the packet delay budget. Here we choose to look at Dense Urban, and the pose + scene scenario. We then vary the PDB for pose, while keeping the PDB for scene constant, at 30ms. The result is depicted in Figure 5.
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[bookmark: _Ref83905065]Figure 5: Impact of packet delay budget for pose. 
From Figure 5 it is clear that the PDB has a large impact of the capacity. By increasing the PDB from 10ms to 14ms, the capacity is doubled.
[bookmark: _Hlk71630964]2.2	Power consumption Evaluations
In this section we present simulation results evaluating impact of UE power consumption reduction techniques on XR capacity. Results are shown for Dense Urban Macro deployment. To be able to align data and DRX period start for eCDRX parameters, the start of the data period for each user is selected based on the UE id and evenly distributed over the data period. This is slightly different compared to the previous section.   
The following scenarios are evaluated:
· Traffic models 
· DL only -- XR CG & AR/VR traffic with 30Mbps average data rate,10/15ms PDB 
· DL+UL – XR CG & AR/VR traffic with 30Mbps average data rate + UL pose information (4ms periodicity and 100bytes payload)
· DRX configured with below settings 
· Baseline case with no DRX is configured
· labelled as ‘drx-0’ in the figures
· DRX with different settings labelled as ‘drx-p-On-q-iat-r’ in the figures with below settings for p,q,r
· DRX Cycle p = 10ms; On duration timer q = 5ms; IAT r = 5ms
· Enhanced CDRX, DRX period adjusted with data period DRX Cycle p = 16.66ms (17,17,16, …); On duration timer q = 8ms; IAT r = 3ms
· Power consumption is also shown for ‘genie’ case 
· Labelled as ‘genie’ in the figures.
· For this case it is assumed that PDCCH monitoring is turned off for the UE using a ‘genie assisted’ mechanism whenever there is no data reception (sleep if no UL) and the UE is sent to sleep state. Power consumption for the sleep state is based on available sleep duration.  
· For the DL+UL evaluations, UE sleep state is determined considering both DL Rx and UL Tx activity for the UE.

2.2.1	DL CG and AR/VR model 
Figure 2.3.1-1 shows XR performance for baseline (no DRX) case vs. different DRX settings
X) case vs. different DRX settings
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Figure 2.3.1-1: XR performance for baseline (no DRX) case vs. different DRX settings
Figure 2.3.1-2a and 2.3.1-2b show CDFs of UE power consumption for low/medium loads (i.e., 1,4 UEs/cell respectively) for different DRX settings (for all UEs).
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Figures 2.3.1-2a (left), 2.3.1-2b (right) : XR Power consumption for different cell loading (DL CG & AR/VR)
Figure 2.3.1-3a and 2.3.1-3b show the relative fraction of time consumed by the UE in different power consumption states (‘ulNoTrans’ & ‘dlNoDetect’ indicate inactive UL or DL slots but the slot may be active in the other direction). Figure 2.3.1-3a shows results for low load (1UEs/cell) and 2.3.1-3b for medium load (4UEs/cell)
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Figures 2.3.1-3a (left), 2.3.1-3b (right) : Relative time fraction of different UE power consumption states (DL CG & AR/VR)
Figure 2.3.1-4a, 2.3.1-4b, show the relative fraction of energy consumed by the UE in different power consumption states. Figure 2.3.1-4a shows results for low load (1UEs/cell) and 2.3.1-4b for medium load (4UEs/cell)
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Figures 2.3.1-4a (left), 2.3.1-4b (right) : Relative energy fraction of different UE power consumption states (DL CG & AR/VR)
Table 2.3-1 below shows the XR capacity vs. UE power savings tradeoff for the different DRX settings that are considered in the evaluations. The power gains are for all users at 4 UE/cell.
Table 2.3.1-1: XR capacity vs. UE power savings tradeoff (DL – 30Mbps), 
	DRX configuration
 (DRX cycle, On duration, IAT)
	Mean PS gain compared to baseline at 4 UE/cell (%)
	95%-tile PS gain
(highest Energy)
	50%-tile PS gain
(lowest Energy)
	5%-tile PS gain
(lowest Energy)
	Capacity
Cell load when 90% of the users are satisfied PDB 10ms
	Capacity
Cell load when 90% of the users are satisfied PDB 15ms
	Satisfied users @ baseline PDB 10ms
	Satisfied users @ baseline PDB 15ms

	No DRX (baseline)
	N/A
	N/A
	N/A
	N/A
	4.0
	4.4
	90%
	90%

	(10ms,5ms,5ms)
	8%
	3%
	9%
	13%
	0.7
	4.0
	29%
	83%

	(10ms,8ms,3ms)
	4%
	2%
	5%
	6%
	3.5
	4.3
	84%
	89%

	(16.66ms,8ms,3ms)
	22%
	15%
	24%
	28%
	3.6
	4.2
	84%
	87%

	Genie
	41%
	27%
	44%
	52%
	N/A
	N/A
	N/A
	N/A



2.2.2	DL CG and AR/VR + UL Pose model
Here we show UE power consumption also considering UL transmissions for pose updates.
The following scenarios are evaluated:
· DRX configured with below settings 
· Baseline case with no DRX is configured: labelled as ‘drx-0’ in the figures
· DRX with different settings labelled as ‘data-8-drx-p-On-q-iat-r’ in the figures with below settings for p,q,r
· DRX Cycle p = 10ms; On duration timer q = 5ms; IAT r = 5ms
· DRX configured with below settings 
· Baseline case with no DRX is configured
· labelled as ‘drx-0’ in the figures
· DRX with different settings labelled as ‘drx-p-On-q-iat-r’ in the figures with below settings for p,q,r
· DRX Cycle p = 4ms; On duration timer q = 3ms; IAT r = 0ms
· Enhanced CDRX, DRX period adjusted with data period DRX Cycle p = 16.66ms (17,17,16, …); On duration timer q = 13ms; IAT r = 0ms
· genie case, labelled as ‘genie’ in the figures
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Figure 2.3.1-1: XR performance for baseline (no DRX) case vs. different DRX settings

Figure 2.3.2-1a and 2.3.2-1b show CDFs of UE power consumption for low/medium loads (i.e., 1,4 UEs/cell respectively)
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Figures 2.3.2-1a (left), 2.3.2-1b (right) : XR Power consumption for different cell loading (DL CG and AR/VR + UL pose)

Figure 2.3.2-2a, 2.3.2-2b, show the relative fraction of time consumed by the UE in different power consumption states (‘ulNoTrans’ & ‘dlNoDetect’ indicate inactive UL or DL slots but the slot may be active in the other direction). Figure 2.3.2-2a shows results for low load (1UEs/cell) and 2.3.2-2b for medium load (4UEs/cell)
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Figures 2.3.2-2a (left), 2.3.2-2b (right) : Relative time fraction of different UE power consumption states (DL CG and AR/VR + UL pose)
Figure 2.3.2-3a, 2.3.2-3b, show the relative energy fraction of energy consumed by the UE in different power consumption states (‘ulNoTrans’ & ‘dlNoDetect’ indicate inactive UL or DL slots but the slot may be active in the other direction). Figure 2.3.2-3a shows results for low load (1UEs/cell) and 2.3.2-3b for medium load (4UEs/cell)
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Figures 2.3.2-3a (left), 2.3.2-3b (right) : Relative energy fraction of different UE power consumption states (DL CG and AR/VR + UL pose)

Table 2.3-2-1 below shows XR UE power savings for genie case compared to baseline no DRX for all users at 4 UE/cell.

Table 2.3.2-1: XR UE power savings (DL 30Mbps + UL pose)
	DRX configuration
 (DRX cycle, On duration, IAT)
	Mean PS gain compared to baseline at 4 UE/cell (%)
	95%-tile PS gain
(highest Energy)
	50%-tile PS gain
(lowest Energy)
	5%-tile PS gain
(lowest Energy)
	Capacity
Cell load when 90% of the users are satisfied PDB 10ms
	Capacity
Cell load when 90% of the users are satisfied PDB 15ms
	Satisfied users @ baseline PDB 10ms
	Satisfied users @ baseline PDB 15ms

	No DRX (baseline)
	N/A
	N/A
	N/A
	N/A
	4.0
	4.5
	90%
	90%

	(4ms,3ms,0ms)
	7%
	5%
	8%
	13%
	3.3
	4.3
	80%
	89%

	(16.66ms,13ms,0ms)
	6%
	5%
	6%
	7%
	3.6
	4.4
	85%
	87%

	Genie
	17%
	11%
	19%
	24%
	N/A
	N/A
	N/A
	N/A



2.2.3	Summary
We make the following observations from UE power consumption evaluations. 
· When DL XR traffic is considered without taking into account the UL impact 
· contribution of “PDCCH monitoring” (i.e., PDCCH monitoring without scheduled data) to overall UE power consumption is larger (as shown in Figures 2.3.1-4a/4b)
· Results show that at least for the evaluated cases, appropriate DRX settings can achieve some UE power savings gain with reduction in capacity
· For DL 30Mbps
· 8% UEPS gain with 82%/9% capacity loss for 10/15ms PDB with Rel15 settings (10ms,5ms,5ms)
· 22% UEPS gain with 10%/5% capacity loss for 10/15ms PDB with enhanced DRX settings (16.66ms,8ms,3ms)

· When both DL and UL XR traffic is considered
· PUSCH transmissions contribute a significant fraction to overall UE power consumption (e.g. as shown in Figures 2.3.2-3a/3b) and frequent UL transmissions prevent the UE from transitioning to light sleep state.
· For DL 30Mbps+UL pose
· 6%/7% UEPS gain is observed for DRX with Rel15/enhanced settings, and with ideal ‘genie’ case 17% avg power savings potential compared to baseline ‘always on’ is observed (as shown in Table 2.3.2-2)

2.3 Coverage
In RAN1#106-e, the coverage evaluation assumptions were agreed:
Agreement
Optional methodology 1 for XR coverage evaluation
· For XR/CG in DL or UL, coverage is defined to be the A-percentile point in CDF of coupling gain for the “satisfied” UEs, with #UEs per cell = B, for a given XR application (AR/VR/CG) in a given deployment scenario (DU/InH/UMa)
· A = 5
· B = 1 and/or capacity
· Coupling gain for coverage evaluation is defined as the ratio of received and transmitted power measured in dB, and includes antenna gains, path loss, shadowing, indoor- or body loss, etc. Example of coupling gain can refer to TR 37.910.
· Note: The evaluation of coupling gain will be impacted by e.g., interference and scheduler mechanism, etc.
Optional methodology 2 for XR coverage evaluation 
· For each drop, 
· Randomly drop only one UE in the entire network (or in all the cells) that is associated with one of the 3 center cells (or gNBs), i.e., only one of the center gNBs is activated.  
· Coupling gain for coverage evaluation is defined as the ratio of received and transmitted power measured in dB, and includes antenna gains, path loss, shadowing, indoor- or body loss, etc. Example of coupling gain can refer to TR 37.910.
· Run SLS according to capacity evaluation methodology and determine whether the UE is satisfied or not. 
· Definition of the XR coverage
· X %-tile point in the CDF curve of coupling gain for all the satisfied UEs, where X = 5.
Note: It will be further discussed how to capture the result in the TR.

2.3.1	Evaluations
We have evaluated coverage using methodology 1, for DL and UL traffic models, using B=1. We have studied the DU and UMa scenarios. 
In DL, we used the 30Mbps data rate, and looked at coverage for both AR/VR and CG. The DL coverage results are depicted in Figure 6 and Figure 7 for DU and UMa respectively.
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[bookmark: _Ref86926885]Figure 6: DL coverage for 30Mbps CG and AR/VR services for DU.
[image: ]
[bookmark: _Ref86926888]Figure 7: DL coverage for 30Mbps CG and AR/VR services for UMa.
Not surprisingly, the DL coverage is quite good: all UEs are satisfied in this setup. We cannot really derive the DL coverage from these results since the coupling loss for the satisfied UEs is simply the coupling loss of all UEs.
To stress the coverage further, we increase the ISD to 500m for DU and to 1500m for UMa and repeat the investigation. Now we also vary the TDD-pattern. These results are shown in Figure 8 and Figure 9 for DU and UMa respectively.
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[bookmark: _Ref86926982]Figure 8: DL coverage for 30Mbps CG and AR/VR services for DU at 500m ISD.

[image: ]
[bookmark: _Ref83974048]Figure 9: DL coverage for 30Mbps CG and AR/VR services for ISD=1500m.
This time, not all UEs are satisfied: there is a difference between all UEs and satisfied UEs. We also see an impact of the PDD, as well as a small impact of the TDD pattern.
We now turn our attention to UL. The coverage for UL scene and pose is shown in Figure 10 and Figure 11 for DU and UMa respectively.
[image: ] 
[bookmark: _Ref86927222]Figure 10: UL coverage for scene and pose traffic for DU.

[image: ] 
[bookmark: _Ref83974287]Figure 11: UL coverage for scene and pose traffic for UMa.



UL coverage is more challenging. In UMa, all UEs are not satisfied, as we saw already from Figure 4. Scene is more challenging than pose and having more UL time slots improves capacity. For Pose there is some extra loss with DDDSU due to a less frequent SR period is needs to be used. 
For DU, UL coverage is still OK: all UEs are satisfied. However, if we increase the ISD to 500m (Figure 12), we notice the desired effect that some users become unsatisfied.
[image: ]
[bookmark: _Ref86928324]Figure 12: UL coverage for scene and pose traffic for DU ISD 500m.
2.3.1	Summary
The coverage results are summarized in Table 1.
[bookmark: _Ref83975951]Table 1: Summary of coverage results for XR traffic.
	
	
	
	DU
	DU 
(500m)
	UMa
	UMa 
(1500m)

	DL
	CG
	DDDUU
	
	-144dB
	
	-150dB

	
	AR/VR
	DDDUU
	
	-140dB
	
	-145dB

	
	CG
	DDDSU
	-119dB
	-144dB
	-138dB
	-151dB

	
	AR/VR
	DDDSU
	-119dB
	-142dB
	-138dB
	-146dB

	UL
	Pose
	DDDUU
	-119dB
	-136dB
	-135dB
	

	
	Scene
	DDDUU
	-119dB
	-127dB
	-127dB
	

	
	Pose
	DDDSU
	-119dB
	-127dB
	-125dB
	

	
	Scene
	DDDSU
	-119dB
	-124dB
	-123dB
	



When comparing coverage, we see that UL scene has the most challenging coverage, followed by UL pose. The DL coverage is better for the 30Mbps services. 
2.4	Mobility
In RAN1#106bis-e, the following agreement on mobility evaluations was made:
Agreement 
· XR mobility performance is evaluated analytically taking into account mobility procedures, agreed traffic models, and user satisfaction criteria. Following methodology is adopted
· Alternative 1 (Modified Option 3):
· For XR/Cloud Gaming mobility evaluation, the metric is defined to be where N is the number of consecutive XR packets lost due to a HO event and T is the minimum target time interval between HO events, which are obtained by the following steps
· Step 1. HO interruption time is calculated for existing HO techniques by directly following the requirements given in 3GPP TS 38.133, e.g. as the following Table 1.
· Step 2. For a HO interruption time Y (calculated in Step 1) and the XR traffic pattern characterized by the inter-arrival time packet arrival rate in average R and the packet delay budget PDB:
· Number of consecutive XR packets lost due to a HO event, N is estimated as: N = (Y – PDB) * R, Y >= PDB
· Minimum target time interval between HO events, T is estimated as:
· 
· [bookmark: _Hlk86418727]where  is packet error rate during time outside of handover procedure. Companies can report the value of  used in the evaluation and assumptions.
· X is the UE satisfactory requirement (baseline: X = 99%, other X value(s) can be also evaluated).
· Company can optionally evaluate the case of Y < PDB. E.g. N = max {(Y – PDB) * R, 0}, and ,  when Y < PDB; Or N = Y * R, and , when Y < PDB.
· Note 1: how to draw the obervations/conclusion based on the simplified assumption will be discussed in RAN1 #107e.
· Note 2: mobility evaluation is performed in dense Urban and UMA
· Note 3: T maybe affected by system load, interference, etc.

This provides the foundation for performing rudimentary mobility evaluations. These mobility evaluations would serve as an input to future enhancements to mobility.
The performance would be characterized by looking at 
· N: the number of (consecutive) XR packets lost during a mobility event. Intuitively, the more packets lost, the worse the performance. 
· T: The minimum time between handover events to ensure that the total number of lost XR packets does not exceed the agreed average. This performance measure assumes that the worse quality during the handover event can be “compensated” by a longer period of better quality, which is somewhat questionable. In practice, loss of consecutive packets is worse than loss of single packets, and coupling this to the normal UE satisfactory requirement is difficult to motivate. 

Looking at the expressions, the traffic characteristics that impact the mobility metric are the packet delay budget and the frame rate. In the agreed evaluation assumptions, there are four traffic types that would need to be investigated:
· DL-CG: PDB=15ms, frame rate=60Hz
· DL-VR/AR: PDB=10ms, frame rate=60Hz
· UL-VR/CG: PDB=10ms, frame rate=250Hz
· UL-AR: PDB=30ms, frame rate=60Hz

The handover interruption time depends on several factors, e.g., the selected handover scheme, SMTC interval, PRACH interval, processing delay at the NW side
The handover interrupt depends on several factors, e.g., handover scheme, SMTC periodicity, PRACH interval and NW processing delay.
To avoid getting into discussions on particular choices for these parameters, we will therefore calculate the handover loss metric for a set of handover interrupts.
Another parameter that affects the result is  the packet error rate during time outside of handover procedure. This is affected by many factors, most importantly the load. As for the handover interruption time,  we will use this as a free parameter.
We note that the number of packets lose during a HO event is not affected by the .We can thus calculate N without taking  into account. This is summarized in Table 2.
[bookmark: _Ref86675927]Table 2: Number of packets lost.
	
	2ms
	20ms
	40ms
	60ms
	80ms
	100ms

	DL-CG
	0
	1
	2
	3
	4
	6

	DL-VR/AR
	0
	1
	2
	3
	5
	6

	UL-VR/CG
	0
	3
	8
	13
	18
	23

	UL-AR
	0
	0
	1
	2
	3
	5



The full resulting handover metrics for DL-CG, DL-VR/AR, UL-VR/CG and UL-AR are provided in Table 3-
Table 6.
[bookmark: _Ref86677653]Table 3: Mobility metric for DL-CG.
	
	2ms
	20ms
	40ms
	60m
	80ms
	100ms

	
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T

	0%
	0
	0.0
	1
	0.5
	2
	2.5
	3
	4.5
	4
	6.5
	6
	8.5

	0.2%
	0
	0.0
	1
	0.6
	2
	3.1
	3
	5.6
	4
	8.1
	6
	10.6

	0.4%
	0
	0.0
	1
	0.8
	2
	4.2
	3
	7.5
	4
	10.8
	6
	14.1

	0.6%
	0
	0.0
	1
	1.2
	2
	6.2
	3
	11.2
	4
	16.2
	6
	21.1

	0.8%
	0
	0.0
	1
	2.5
	2
	12.4
	3
	22.3
	4
	32.2
	6
	42.2

	0.9%
	0
	0.0
	1
	5.0
	2
	24.8
	3
	44.6
	4
	64.4
	6
	84.2




Table 4: Mobility metric for DL-VR/AR.
	
	2ms
	20ms
	40ms
	60ms
	80ms
	100ms

	 
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T

	0%
	0
	0.0
	1
	1.0
	2
	3.0
	3
	5.0
	5
	7.0
	6
	9.0

	0.2%
	0
	0.0
	1
	1.2
	2
	3.7
	3
	6.2
	5
	8.7
	6
	11.2

	0.4%
	0
	0.0
	1
	1.7
	2
	5.0
	3
	8.3
	5
	11.6
	6
	14.9

	0.6%
	0
	0.0
	1
	2.5
	2
	7.5
	3
	12.4
	5
	17.4
	6
	22.4

	0.8%
	0
	0.0
	1
	5.0
	2
	14.9
	3
	24.8
	5
	34.7
	6
	44.6

	0.9%
	0
	0.0
	1
	9.9
	2
	29.7
	3
	49.6
	5
	69.4
	6
	89.2



Table 5: Mobility metric for UL-VR/CG.
	
	2ms
	20ms
	40ms
	60ms
	80ms
	100ms

	 
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T

	0.0%
	0
	0.0
	3
	1.0
	8
	3.0
	13
	5.0
	18
	7.0
	23
	9.0

	0.2%
	0
	0.0
	3
	1.2
	8
	3.7
	13
	6.2
	18
	8.7
	23
	11.2

	0.4%
	0
	0.0
	3
	1.7
	8
	5.0
	13
	8.3
	18
	11.6
	23
	14.9

	0.6%
	0
	0.0
	3
	2.5
	8
	7.5
	13
	12.4
	18
	17.4
	23
	22.4

	0.8%
	0
	0.0
	3
	5.0
	8
	14.9
	13
	24.8
	18
	34.7
	23
	44.6

	0.9%
	0
	0.0
	3
	9.9
	8
	29.7
	13
	49.6
	18
	69.4
	23
	89.2


[bookmark: _Ref86420582]
Table 6: Mobility metric for UL-AR.
	
	2ms
	20ms
	40ms
	60ms
	80ms
	100ms

	 
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T
	N
	T

	0.0%
	0
	0.0
	0
	0.0
	1
	1.0
	2
	3.0
	3
	5.0
	5
	7.0

	0.2%
	0
	0.0
	0
	0.0
	1
	1.2
	2
	3.7
	3
	6.2
	5
	8.7

	0.4%
	0
	0.0
	0
	0.0
	1
	1.7
	2
	5.0
	3
	8.3
	5
	11.6

	0.6%
	0
	0.0
	0
	0.0
	1
	2.5
	2
	7.5
	3
	12.4
	5
	17.4

	0.8%
	0
	0.0
	0
	0.0
	1
	5.0
	2
	14.9
	3
	24.8
	5
	34.7

	0.9%
	0
	0.0
	0
	0.0
	1
	9.9
	2
	29.7
	3
	49.6
	5
	69.4



As stated above, we have used the interruption as a free parameter to illustrate the mobility KPI. However, we would also like highlight a few values in the tables:
· With traditional handover, experience has shown that the typical interrupt is around 40ms. 
· For conditional handover specified in Rel-16, there is no significant reduction in the interrupt. We could thus expect an interrupt around 40ms also with CHO.
· For DAPS, there should not be any noticeable interrupt. In the tables, we have assumed an interrupt of 2ms. 
We have highlighted the table columns for 2ms and 40ms interrupts.
2.5	Evaluations of performance enhancements
2.5.1 BSR enhancements
To understand the impact of BSR enhancements on XR traffic performance a set of new evaluations have been run in the Dense Urban scenario with UL scene traffic and similar settings as before, e.g. antenna configurations 64TxRU(8,8,2,1,1:4,8), DDDUU TDD pattern and rate of 10Mbps. In the improved case enhancements to BSR reporting have been added making the networks UE buffer estimation closer to the actual UE buffer value. The results (Figure 13 and Figure 14) show a gain of 10% in XR capacity with the enhancements to the BSR reporting (from 7,6 UEs/cell to 8,4 UEs/cell at the XR defined capacity KPI of 90% user satisfaction) and a gain in lower network resource utilization of around 15%. See [2] for further details.
[image: ]
[bookmark: _Ref86676263][bookmark: _Ref86676258]Figure 13 Capacity with BSR enhancements
[image: ]
[bookmark: _Ref86677319]Figure 14 Resource utilization with BSR enhancements
From Figure 13 and Figure 14 we observe that:
Improved accuracy of buffer status reporting shows a gain of 10% in XR capacity (KPI of 90% user satisfaction) and a decrease in network resource utilization of around 15%. 
2.5.2 Application Data Unit (ADU) dropping 
To evaluate the impact of ADU dropping a new set of simulations in the Dense Urban DL scenario with CG 30 Mbps and 10 ms PDB has been run. Comparisons is made between the legacy case where PDCP packet discarding is enabled, i.e. dropping PDCP packets after they have passed the PDB limit, and a new ADU dropping solution where all PDCP packets belonging to a single ADU frame are dropped from users that are unhappy. An increase in XR capacity is seen in Figure 15 where at 90% user satisfaction there is a gain of more than one UE per cell (14% increase). When load increases the gain also increases, already at 85% user satisfaction three more UEs per cell can meet this satisfaction. There is also significant reduction in resource utilization seen in Figure 16, at high loads more than 20% reduction. See [2] for further details.
[image: ]
[bookmark: _Ref86680005]Figure 15 Capacity with ADU dropping
[image: ]
[bookmark: _Ref86680009]Figure 16 Resource utilization with ADU dropping
From Figure 15 and Figure 16 we make the following observation:
ADU dropping (Group PDCP dropping) show a gain of 14% in XR capacity (KPI of 90% user satisfaction) and a decrease of network resource utilization of around 20%.
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