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1. Introduction
This contribution is a summary of [107-e-NR-XR-01] Email discussion/approval on XR performance evaluation results for mobility submitted under AI 8.14.1. 

Outcome of RAN1 #107-e
R1-2112722 is endorsed in principle, which be incorporated into TR
[bookmark: _GoBack]


Discussion during email

Please provide your comment in the following table. Please provide your comment by ASAP so that potential update/decision can be made by the 1st check point.
	Table 0

	Company
	Comment

	Ericsson
	· Regarding PDB, will we define that in some more detail? What protocol layers are involved for instance? In the URLLC TR, we believe there was a definition – can we reuse that?
· For the enhancements, there is sometimes a statement of the benefit of the enhancement, as part of the description. However, this benefit is claimed by the proponent (The Ericsson enhancement is one example). We propose to remove that for all the enhancements. We have added comments in the relevant places in the document.
· Why is Delay Aware/Frame Level Integrated Transmission Scheduler in the same section? It is not clear from the description that it is the same enhancement. Propose to split in two sections.
· It is very difficult to understand what the ADU awareness enhancement (8.3.3.9) is. To increase capacity, RAN would have to do something with the information, e.g., in scheduling or for dropping. It would be beneficial to understand what the RAN does with the information.

	MTK
	For “8.3.3.2 Delay Aware/Frame Level Integrated Transmission Scheduler”, we also provided results in our contribution for delay aware (DA) scheduling (using SU-MIMO) as below but they are not captured:
o    For FR1, Dense Urban, DL,
For XR, 30Mbps, 60FPS, α=2, various (PER_I, PER_P, PDB_I, PDB_P) results:
o    Ref. Case: [PER_I, PER_P, PDB_I, PDB_P] = [1%, 1%, 10ms, 10ms]
  Capacity performances are increased from [6] with PF scheduler to [8.7] with delay-aware scheduler by about [45%] with SU-MIMO
o    Case 1: [PER_I, PER_P, PDB_I, PDB_P] = [0.5%, 5%, 10ms, 10ms]
  Capacity performances are increased from [6] with PF scheduler to [8.7] with delay-aware scheduler by about [45%] with SU-MIMO
o    Case 2: [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1%, 17ms, 9ms]
  Capacity performances are increased from [9] with PF scheduler to [11] with delay-aware scheduler by about [22.2%] with SU-MIMO
o    Case 3: [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 5%, 10ms, 10ms]
  Capacity performances are increased from [6.5] with PF scheduler to [9] with delay-aware scheduler by about [38.5%] with SU-MIMO
o    Case 4: [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 1%, 15ms, 10ms]
  Capacity performances are increased from [10] with PF scheduler to [11.5] with delay-aware scheduler by about [15%] with SU-MIMO
o    Case 5: [PER_I, PER_P, PDB_I, PDB_P] = [1 %, 5%, 15ms, 10ms]
  Capacity performances are increased from [10.3] with PF scheduler to [11.7] with delay-aware scheduler by about [13.6%] with SU-MIMO
 
For “8.3.3.6 Impact of Carrier Aggregation”, we want to provide a description for this enhancement scheme: (with modification in red)
         This section describes the capacity performance with enhanced carrier aggregation, e.g. applying CA with enhancements to a two-carrier DL CA: DDDDD DDDUU (2.6GHz) + DSUDD SUUDD (4.9GHz)
o    The CA enhancement here includes “cross-carrier HARQ ACK feedback” and “cross-carrier DL retransmission”.

	CATT
	· We would also suggest to have clear  “reference point” of the starting time for calculation of PDB since different companies could use different reference point of  the first XR packet and the subsequent XR packet in the simulation.   
· The last column of Table 20 in Section B.1.2.1.1 is not the results from CATT. 
· We have updated the reference of CATT’s results from R1-2109200 to R1-2111234

	Moderator1
	@MTK, CATT, Futurewei
For the editorial comments, I will update the draft TR section accordingly in the updated version. Thanks.
 
@Ericsson
For the first 3 comments, please see the following additional tables for further discussion.
For the ADU awareness enhancement (8.3.3.9), I will leave to the proponent to provide more details for clarification.

	Huawei, HiSilicon
	  “8.3.3.7   Prioritizing important stream”
  We also simulated the case of prioritizing pose/control stream over video stream for UL, and found prominent gain. More details can be found in our Tdoc R1-2110811 section 5.2.1. We add related contents in this section with tracking changes.
  We think “prioritizing important stream” and “preemption” are not the same enhancement, so we suggest to split them into different sections. We also add this note in the doc.
  “Section 8.3.3.9      ADU awareness”
  By reading the descriptions, we are still not very clear what is the enhancement? How capacity is improved?
  Note that in R17 XR SI, RAN1 assumes a frame = a packet, and does not discuss IP packet modelling. We feel this enhancement is about “traffic modelling enhancement”, rather than “capacity enhancement”?
  “8.3.3.12 Application Data Unit (ADU) dropping”
  Thanks for the description.
  But we are still not very clear about the difference between the following cyan part and green part, more clarifications are appreciated, thanks.
  To our understanding, it seems both the cyan part and green part refers to Option 2 in the following agreement?
“In the evaluation, for ADU dropping all PDCP packets belonging to a single ADU frame are dropped after any of them have passed the PDB limit. The performance is compared with the legacy case where PDCP packet discarding is enabled, i.e. dropping PDCP packets after they have passed the PDB limit.”
==
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
 
  It seems the section index is not aligned with TR 38.838 on the server (38838-010.zip). E.g., “XR capacity evaluation” should be in Section 7.
  We also made some editorial updates, please see the doc with tracking changes by “Huawei-Mixiang”.
  As per the following conclusion, we assume all company names will be removed in the final version, right?
 
Conclusion
Source XX, [reference number] (Note: without attaching company name) will be used in observations

	 Moderator2
	 @all
  It seems the section index in the TR 38.838 (R1-2110678) agreed in last RAN1 meeting and the TR 38.838 on the server (38838-010.zip) is not aligned. I suggest the section index to be aligned with the TR 38.838 on the server (38838-010.zip), which will be updated in the final version.
  All companies names will be revised to Source XX, [reference number] in the final version, according to the GTW conclusion.
  For the enhancements, proponents please provide more description for schemes if needed

	 Nokia, NSB
	1) ​We propose to add a reference to the description of enhancement so the reader could find more details from the Tdoc.
 
2) Section 8.3.3.1 
The enhancement is not clear. Does gNB tell the source when to send the packets to change the inter-arival time of the packets? Wouldn’t it violate the end-to-end quality of service? 
For equally staggered – what is the interval between packet arrival? 
What does “synchronised” mean? 
What does “same” Table 1 FR1, DL, DU, VR/AR 30Mbps, SU-MIMO mean? Is it the same as evenly spaced? 
Table 29 FR1, UL, DU, VR/CG 0.2Mbps, SU-MIMO and all the tables below that does not give any comparison of different traffic arrival offset. Propose to remove those as not in line with the main goal of the section. The same applies to the observations for that tables in the very end of the section. 
 
3) Section 8.3.3.3 
Please, clarify what type of Cooperative MIMO was simulated (e.g., Rel 17 Multi-TRP or something else) and how many base stations were cooperating. 
 
4) Section 8.3.3.4 
Since that is the enhancement, please, add the comparison with the baseline to the observations similar to all other observations above (e.g., as compared to the capacity X UEs without enhancement)
 
5) Section 8.3.3.5 
We don’t understand the feasibility of that enhancement. Playout buffer indeed can help compensating some delay in the network. But relaxing PDB at a constant basis is not an enhancement itself. At some point such relaxation may lead to zero packets stored in playout buffer and bring significant consequences to the service quality. It will ruin the whole idea of the playout buffer. We believe that there is a required PDB and network should follow that requirement. Moreover, the delay for updating the information about the buffer may not allow to receive this information in a timely manner given very strict PDB budget.
 
6) Section 8.3.3.9 
What is the difference between ADU capacity and Packet capacity? 
Please, add the comparison with baseline similar to the observations above (e.g., as compared to the capacity X UEs without enhancement). 

	 Nokia, NSB v2
	 
We propose adding the following paragraph in the beginning of Section 8.3.3. Since there was no discussion on every enhancement and agreements on the details of the scheme, RAN 1 should explicitly mention that. 
 
There have been no RAN1 discussion on aligning the implementation details of the proposed enhancement schemes presented in this section, or aligning the evaluation methodologies to comprehensively model them. The simulation results presented in this section are primarily results from individual sources that may have certain discrepancies in the details of the proposed enhancement scheme and/or additional assumptions made for evaluation purposes.

	LGE
	Thanks, Shawn, for the reply on our comment under Issue#3.
We made a general comment that the naming of the potential enhancements should be as generic as possible.
Looking at the draft TR, under 8.3.3 Potential Capacity Enhancements, we felt that some of the titles are quite generic (e.g., Cooperative MIMO, Network coding, HARQ-ACK enhancement for DG scheduling, Enhanced buffer status reporting for UL transmission, etc.) and some are quite not obvious in terms of the enhancements (e.g., impact of CA, Prioritizing important stream, etc.) and some others may be too specific, e.g., FLIT, where we placed our comment on this.
So, from editorial point of view, we still think it would look better if we could e.g., categorize the potential enhancement techniques somehow to keep consistency on the titles of each of the enhancements and also the depth of the descriptions on each of the enhancements.

As we said in the last GTW, it is never a serious concern, and also given the Moderator’s view from the GTW and the reply from Shawn, and if our view is not common to many companies, then we are good as it is.
Thanks.


	Nokia v3
	1) page 2: Nokia -> Nokia, NSB 
2) page 3 (Section 7.1): The purpose of capacity study is to understand the performance of NR systems for XR applications, and identify any issues and performance gaps, which could be useful for understanding the limitation of current NR systems in supporting XR applications and the potential directions for future necessary enhancements to better support XR. 
3) page 12 (Section 7.3.1.2), Table 7.3.1.2 1. Summary of UL capacity evaluation results in FR1: InH two streams -> the first value is missing -> ~ 12.71. Please, see our next comment below as well and add the value to the first observation accordingly. 
4) Please, revise the observation from 7.3.1.2.2.3 AR (2 streams: Pose/control-stream + scene/video/data/voice-stream): 
Based on the evaluation results in Table 7.3.1.2‑1, the following observations can be made. 
For FR1, Indoor Hotspot, UL, with 100MHz bandwidth for AR two-stream (Scene/video/data/audio-stream, 10Mbps, 30ms PDB, 60FPS + Pose/control-stream, 0.2Mbps, 10ms PDB, 250 FPS), with SU-MIMO, it is observed from Source 15, Source 16, Source 18 that the mean capacity performance is 6.95 UEs per cell in a range of 4.05~12.71 UEs per cell. 
Please, add this observation just below the one mentioned above (we move our results Source 15 to a separate paragraph as the PDB was 10,10 not 10,30) 
For FR1, Indoor Hotspot, UL, with 100MHz bandwidth for AR two-stream (Scene/video/data/audio-stream, 10Mbps, 10ms PDB, 60FPS + Pose/control-stream, 0.2Mbps, 10ms PDB, 250 FPS), with SU-MIMO, it is observed from Source 15, that the mean capacity performance is 4.05 UEs per cell. 
5) Table B.2.2.3-1. FR1, UL, InH, AR (2 streams: Pose/control-stream + scene/video/data/voice-stream), 10.2Mbps, SU-MIMO, 100MHz bandwidth. Please change the Source 15 PDB values from (10,30) to (10,10) 
6) Please, change the Tdoc number R1-2111828 to the revised Tdoc number R1-2112572



 
==========For non-editorial comments==============
Issue 1: More details on the definition of PDB (raised by Ericsson, CATT)
Please provide your comment on issue 1 in this table
	Table 1:

	Company
	Comment

	Ericsson
	· Regarding PDB, will we define that in some more detail? What protocol layers are involved for instance? In the URLLC TR, we believe there was a definition – can we reuse that?

	CATT
	· We would also suggest to have clear  “reference point” of the starting time for calculation of PDB since different companies could use different reference point of  the first XR packet and the subsequent XR packet in the simulation.   

	Moderator1
	From moderator’s understanding, we already have definition of PDB in section 6.1.1.3 in the TR. Please see the text copied below.
Besides, having more details for the definition of PDB is not just only for capacity, it also affects the other XR evaluations. So it may be related to the traffic model in section 6 in the TR. Note that we had a conclusion that no further discussion on the traffic model in the 1st GTW session.
Companies are welcome to provide their views on this issue.
 
	The latency requirement of XR traffic in RAN side (i.e., air interface) is modelled as packet delay budget (PDB[1]). The PDB is a limited time budget for a packet to be transmitted over the air from a gNB to a UE.
For a given packet, the delay of the packet incurred in air interface is measured from the time that the packet arrives at the gNB to the time that it is successfully transferred to the UE. If the delay is larger than a given PDB for the packet, then, the packet is said to violate PDB, otherwise the packet is said to be successfully delivered.
The value of PDB may vary for different applications and traffic types.
[1] Note that the PDB defined in this section for XR evaluation purpose only. Its exact definition is different from that of the PDB in 5G system




	Huawei, HiSilicon
	We share similar view with Moderator that previous RAN1 agreement is already clear and is also clearly captured in the TR, no need for further discussions here.
We assume companies are clear about the PDB in R17 XR SI and have performed simulations accordingly.
We think different definition or interpretation of PDB in the last meeting is undesirable.

	 
	 


 
Issue 2: Statement of benefit of enhancement (raised by Ericsson)
Please provide your comment on issue 2 in this table
	Table 2:

	Company
	Comment

	Ericsson
	· For the enhancements, there is sometimes a statement of the benefit of the enhancement, as part of the description. However, this benefit is claimed by the proponent (The Ericsson enhancement is one example). We propose to remove that for all the enhancements. We have added comments in the relevant places in the document.
·  

	Moderator1
	Ericsson’s comment on the statement of benefit of enhancement is reasonable. The description for the enhancement needs to focus on the technical aspects on the scheme itself.
So the following proposal is suggested.
 
FL proposal 2.1: Remove the statements of benefit of enhancement for all the enhancements in section 8.3.3.
 

	Huawei, HiSilicon
	We share similar view with Ericsson that “benefit” should be removed from the “description” part.
In the “description” part, it’s enough to only describe what is the enhancement, no need to mention the potential benefits. Because not all companies simulated such enhancement scheme, so it’s inaccurate to have a general statement about the benefit of this scheme.
In addition, the potential benefits will anyway be given later by saying “… it is identified from Source XYZ that …”.
 
To be more accurate, we suggest the following red changes on the proposal.
==
FL proposal 2.1: Remove the statements of benefit of enhancement from the “description” part for all the enhancements in section 8.3.3.

	 
	 Concluded in GTW

	 
	 


 
Issue 3: Split of Delay Aware/Frame Level Integrated Transmission Scheduler (raised by Ericsson)
Please provide your comment on issue 3 in this table
	Table 2:

	Company
	Comment

	Ericsson
	· Why is Delay Aware/Frame Level Integrated Transmission Scheduler in the same section? It is not clear from the description that it is the same enhancement. Propose to split in two sections.
·  

	Moderator1
	Ericsson’s comment on splitting the Delay Aware/Frame Level Integrated Transmission Scheduler into different sections is reasonable to me, as they seem to be two different schedulers.
So the following proposal is suggested.
 
FL proposal 3.1: Split Delay Aware/Frame Level Integrated Transmission Scheduler of section 8.3.3.2 into two sections.
 

	Huawei, HiSilicon
	We think it’s ok to split these two into different sections. Maybe no need to go to GTW for this discussion? We assume the Moderator can do this editorial update directly and save GTW time for other important issues.
 
In addition, currently, the description for delay-aware is the same as FLIT, we assume this is copy-paste error? So we suggest the following changes in red.
 
==
  Delay aware scheduler: during scheduling, gNB considers factors including: the size of the frame, the size of the already sent part of the frame, the remaining delivery time of the frame, etc.
  FLIT scheduler: during scheduling, gNB considers factors including: the size of the frame, the size of the already sent part of the frame, the remaining delivery time of the frame, etc.

	 Moderator2
	Thanks for Huawei’s comment.
Yes, the description for delay aware scheduler will be revised in the updated version

	LGE
	We have a generic comment on the naming of the potential enhancement schemes.
We think the naming of the potential enhancements should be as generic as possible. One example of not being generic is the Frame Level Integrated Transmission scheduler. 
Given the description, from our perspective it is just a (XR) traffic or ADU (or frame) aware scheduler.
There may be more specific aspects with special emphasis, but if that is not clearly described or understood, then we recommend to keep the naming of the enhancement techniques as generic as possible and self-explanatory.

	 
	 Concluded in GTW

	Huawei, HiSilicon
	Thanks to LGE for the comment on naming.
As explained during GTW, “Frame Level Integrated Transmission Scheduler” refers to that during scheduling, gNB considers factors including: the size of the frame, the size of the already sent part of the frame, the remaining delivery time of the frame, etc. We assume the description part should be clear to tell people what is the enhancement.
 
We are open for discussions on the names of all the enhancements. But we are a little bit worried it may result in a lot of new discussions, and maybe not easy to converge due to the limited time. Because we assume companies are already familiar with current names of each enhancement. If we invent a new name, then it may result in new questions like what’s the relationship between “this” and “that”.
For example, if we change the name to “(XR) traffic or ADU (or frame) aware scheduler” as mentioned by LGE, then it seems other enhancements (e.g., “delay-aware”, “staggering of packet arrivals at gNB among UEs”, “gNB Scheduling Awareness UE Playout Buffer”, etc.,) are also correlated here somehow, i.e., the relationship among these enhancements are less clear.
 
In general, we agree it’s good to clearly explain each enhancement to help the readers of the TR and makes this TR more informative. We assume this can be done by further refining the description part of each enhancement. 


 
 
Issue 4: Split of “prioritizing important stream” and “preemption” in 8.3.3.7 (raised by Huawei)
Please provide your comment on issue 4 in this table
	Table 4:

	Company
	Comment

	Huawei, HiSilicon
	  “8.3.3.7   Prioritizing important stream”
  We also simulated the case of prioritizing pose/control stream over video stream for UL, and found prominent gain. More details can be found in our Tdoc R1-2110811 section 5.2.1. We add related contents in this section with tracking changes.
  We think “prioritizing important stream” and “preemption” are not the same enhancement, so we suggest to split them into different sections. We also add this note in the doc.

	Moderator1
	From Moderator’s understanding, Huawei’s suggestion on splitting “prioritizing important stream” and “preemption” is reasonable.
So the following modification for section 8.3.3.7 is suggested.
 
FL proposal 4.1: Split “prioritizing important stream” and “preemption” in 8.3.3.7 into two sections.
 
Please indicate if you have any concern

	 
	 No further discussion


 
 
Issue 5: Understanding of “Section 8.3.3.9      ADU awareness” (raised by Ericsson, Huawei)
Please provide your comment on issue 5 in this table
	Table 4:

	Company
	Comment

	Ericsson
	It is very difficult to understand what the ADU awareness enhancement (8.3.3.9) is. To increase capacity, RAN would have to do something with the information, e.g., in scheduling or for dropping. It would be beneficial to understand what the RAN does with the information.

	Huawei, HiSilicon
	  “Section 8.3.3.9      ADU awareness”
  By reading the descriptions, we are still not very clear what is the enhancement? How capacity is improved?
  Note that in R17 XR SI, RAN1 assumes a frame = a packet, and does not discuss IP packet modelling. We feel this enhancement is about “traffic modelling enhancement”, rather than “capacity enhancement”?
 

	 Moderator1
	Two companies raised the question that what the enhancement is from ADU awareness and the definition of ADU awareness enhancement is not clear.
To moderator’s understanding, the definition of the enhancement needs to be clear so that it can be captured in the TR. So it is necessary to clarify on the definition of ADU awareness enhancement.
 
FL suggestion: proponents please provide more description for ADU awareness in 8.3.3.9
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