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Introduction
Briefly introduce background, the scope of this email discussion and provide some guidelines for email discussion if necessary.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: TBA
· 2nd round: TBA


Companies’ contributions summary

	T-doc number
	Company
	Proposals/Observations

	R4-2003392
	Nokia
	Application scenarios: 
Observation 1: 2-step RACH applicability is not limited to cell size.
Observation 2: Usage of 2-step RACH is controlled with a configurable RSRP, which can be used to avoid 2-step RACH at cell edges.
Observation 3: New application scenarios may arise as combination of 2-step RACH with other features, such as NR‑U.
Proposal 1: No limitation on cell size to be imposed on RAN4 requirements. 2-step RACH to be tested in the same conditions as the Rel-15 4-step RACH procedure.
Proposal 2: Since 2-step RACH can be configured to avoid cell edge, focus discussion on UE to gNB distances instead of inter-site distance.

Impact of TO on MsgA PUSCH:
Observation 4: Normal UL data with MAC CE TA corrected timing offset may be sharing the same time domain resources of MsgA PUSCH without compensation of timing offset.
Observation 5: MsgA PUSCH from different UEs with different TOs may be sharing the same time/frequency resources using different DMRS resources.
Observation 6: When considering practical receiver implementations and channel model TDLC 300, taps exceeding the CP length account for a significant amount of energy already for UE to gNB distances of 150 m.
Observation 7: As Rel. 15 PUSCH performance tests do not consider timing offset errors, there could be gNB implementations that do not rely on DMRS for timing offset estimation.
Observation 8: A gNB without appropriate timing offset estimation could experience performance degradation of 1.3 dB for a TO as small as 0.9 us, which corresponds to 135 m distance to the gNB.
Proposal 3: RAN4 to establish 2-step RACH requirements for MsgA considering timing offset within the timing error range tested in 4-step RACH.

Simulation scenario:
Proposal 4: Use as evaluation metric the SNR at which the joint PRACH/PUSCH missed detection rate is below 1%. Fallback to 4-step procedure is considered as an error. False alarm should be < 0.1%.
Observation 9: Retransmissions of MsgA do not increment the redundancy version number of PUSCH as defined in clause 8.1A of TS 38.213 [8]. Therefore, the missed detection rate statistics should not be influenced by the choice of the number of retransmissions msgA-TransMax.
Proposal 5: Evaluation metric should consider all the transmissions and retransmissions of MsgA for the calculation of the missed detection rate.
Observation 10:Typical use cases where 2-step RACH have traffic that comprises small RRC messages of 56 bits, e.g. RRCRequest, RRCReestablishmentRequest, and RRCResumeRequest with short I-RNTI, or 72 bits, e.g.  RRCResumeRequest with Long I-RNTI.
Proposal 6: Define requirements and tests for transport block sizes of 56 bits.
Proposal 7: One possible configuration of the 2-step RACH feature, that fulfils our previous observations and proposals in [1] is detailed in Table 2. It can serve as a basis for discussion for simulation alignment.


	R4-2003709
	Huawei
	Proposal 1: RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.
Proposal 2: No need to define new requirements for MsgA performance.

	R4-2003841
	Ericsson
	Observation 1: PUSCH timing adjustment is needed to receive the msgA in wide area cells.
Observation 2: System capacity might be degraded if demodulation of multiple PUSCH with 2 different timing offsets is not performed.
Observation 3: The WID implies only developing requirements for receiving of a single PUSCH.
Observation 4: For medium range, if the BS does not perform timing adjustment then the PUSCH performance may degrade by 1-3dB for FR1 (and a larger amount for FR2).
Observation 5: The UE will not be power limited for msgA and an occasional low power PRACH slot with slightly greater interference to other cells would be highly unlikely to impact network performance.

Proposal 1: For local area BS, the specification should clarify that passing rel-15 PUSCH demodulation requirements is sufficient for 2 step RACH operation.
Proposal 2: Consider creating demodulation requirements for the wide area BS type if deployment of 2 step RACH in this scenario is viewed as potentially usable.
Proposal 3: Consider creating demodulation requirements for the medium range BS type if deployment of 2 step RACH requirements are created for WA.

	R4-2003950
	ZTE
	Observation 1: BS assumes different timing offsets among UEs and performance degradation is expected due to the loss of orthogonality if timing offsets difference between UEs is larger than CP length. For single user case, a UE may suffer from self-interference if its OFDM symbol arrival time is outside CP window.
Proposal 1: RAN4 specify BS demodulation performance requirements for MsgA for both cell edge and cell center UEs with a focus on scenarios where cell size is no larger than 1732m.
Proposal 2: RAN4 need to specify performance requirements for MsgA demodulation since there is no reusable PUSCH performance requirements.
Proposal 3: RAN4 specify performance requirements relating to MsgA performance with TO offset instead of functional requirements.
Proposal 4: RAN4 specify different MsgA performance requirements for single user case only pending on whether the OFDM symbol arrival time of the UE is inside or outside CP window.


	R4-2004796
	Intel
	Observation #1: Timing offset due to RTT delay may have impact PUSCH demodulation performance:
1) Ideal TO compensation: the max degradation can be up to 0.15, 0.1 and 1.6 dB for 15, 30 and 120 kHz SCS, respectively.
2) No TO compensation: Max degradation in large cells can be up to 10.8 and 7.15 dB for 15 and 30 kHz respectively
Without time offset compensation system cannot work or provides large degradation depending on cell size
Observation #2: Normal PUSCH demodulation test cases cannot guarantee reliable demodulation performance of MsgA
Proposal #1:	Define demodulation performance requirements for MsgA.
Proposal #2:	Specify MsgA demodulation performance with 1% BLER metric.


	R4-2004918
	Samsung
	Observation 1: The typical use case for NR 2 step RACH is targeting small cell.
Proposal 1: No functional test for MsgA performance with Timing Offset requirement for NR 2-step RACH.
Proposal 2: No need to introduce the additional test for MsgA PUSCH with timing offset requirement for NR 2-step RACH.
Proposal 3: No BS demodulation requirements for Rel-16 NR 2-step RACH.



Topic #1: Application scenarios for 2-step RACH
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ observation and proposal on this topic

	Company
	Proposals/Observations

	Nokia
	Observation 1: 2-step RACH applicability is not limited to cell size.
Observation 2: Usage of 2-step RACH is controlled with a configurable RSRP, which can be used to avoid 2-step RACH at cell edges.
Observation 3: New application scenarios may arise as combination of 2-step RACH with other features, such as NR‑U.
Proposal 1: No limitation on cell size to be imposed on RAN4 requirements. 2-step RACH to be tested in the same conditions as the Rel-15 4-step RACH procedure.
Proposal 2: Since 2-step RACH can be configured to avoid cell edge, focus discussion on UE to gNB distances instead of inter-site distance.

	Huawei
	Proposal 1: RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.

	Ericsson
	Observation 1: PUSCH timing adjustment is needed to receive the msgA in wide area cells.
Proposal 2: Consider creating demodulation requirements for the wide area BS type if deployment of 2 step RACH in this scenario is viewed as potentially usable.
Proposal 3: Consider creating demodulation requirements for the medium range BS type if deployment of 2 step RACH requirements are created for WA.

	ZTE
	Proposal 1: RAN4 specify BS demodulation performance requirements for MsgA for both cell edge and cell center UEs with a focus on scenarios where cell size is no larger than 1732m.

	Intel
	Observation #1: Timing offset due to RTT delay may have impact PUSCH demodulation performance:
1) Ideal TO compensation: the max degradation can be up to 0.15, 0.1 and 1.6 dB for 15, 30 and 120 kHz SCS, respectively.
2) No TO compensation: Max degradation in large cells can be up to 10.8 and 7.15 dB for 15 and 30 kHz respectively
Without time offset compensation system cannot work or provides large degradation depending on cell size

	Samsung
	Observation 1: The typical use case for NR 2 step RACH is targeting small cell.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1
Sub-topic description:
Discussing whether or not RAN4 should impose any limitation on use of 2-step RACH with respect to cell size.
Open issues and candidate options before e-meeting:
Issue 1-1: Should RAN4 impose any limitation on use of 2-step RACH with respect to cell size?
· Proposals
· Option 1: No, there is a system parameter msgA-RSRP-Threshold to control the use of 2-step RACH in different cell size, and fall-back operation to 4-step RACH is also defined in 2-step RACH procedure
· Option 2: Yes
· Recommended WF
· Option 1?

Sub-topic 1-2
Sub-topic description
Discuss the focus in different application scenarios.
Open issues and candidate options before e-meeting:
Issue 1-2: If no limitation on use of 2-step RACH with respect to cell size, in RAN4 what should be focused in application scenarios?
· Proposals
· Option 1: UE-gNB distance instead of cell size
· Option 2: Cell size, e.g., local area, medium area or wide area
· Recommended WF
· Option 1?
Sub-topic 1-3
Sub-topic description
Discuss typical scenarios for specifying BS demodulation performance requirements for 2-step RACH
Open issues and candidate options before e-meeting:
Issue 1-3: What is typical application scenarios in terms of UE-gNB distance for specifying BS demodulation performance requirements for 2-step RACH?
· Proposals
· Option 1: Round trip delay between UE and gNB is within CP length without compensating timing offset
· Option 2: no restriction for single UE case where timing offset compensation may be assumed
· Option 3: Option 1 + 2
· Recommended WF
· Option 3?

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 1-1: 
Issue 1-2:
Issue 1-3:

	Ericsson
	Issue 1-1: Option 1 – RAN4 needs to set requirements that guarantee performance in all envisaged useful scenarios. If operation in larger cells is seen as useful then there should be requirements.
Issue 2-2: Our understanding is that the cell size and UE-gNB distance are related. A UE will not be 500m from the gNB in a local area scenario, and probably in a wide area cell a UE-gNB distance of more than e.g. 20m should be considered. The question is perhaps should coverage all the way to the cell edge be considered. In the end, we need to decide representative distance and T0. I think this means both option 1 and option 2.
Issue 1-3: If operation in larger cells is seen as a potential scenario then we should think of the expected distance and T0 independently of the CP. So option 3.

	Samsung
	Issue 1-1
In RAN1, both SLS and LLS simulation are introduced for the determination of payload size and mapping designs, etc. For SLS simulation assumptions, the targeting cell size is very small with round 200m, up to 25km. With agreed link-level simulation, format A1 is applied, where the use case is targeting for small cell

	Nokia
	Issue 1-1: Should RAN4 impose any limitation on use of 2-step RACH with respect to cell size?
We agree with option 1. 
RAN4 should not restrict the 2-step RACH applicability to cell size or rather UE distance to cell center. The network may usually configure UEs to use the feature in the cell center. The definition of cell center is, however, open to interpretation.

Issue 1-2: If no limitation on use of 2-step RACH with respect to cell size, in RAN4 what should be focused in application scenarios?
We agree with option 1. 
Since the parameter msgA-RSRP-Threshold may be used to configure 2-step RACH in the centre of the cell, it does not make sense to discuss the cell size and ISD, and UE-gNB distance gives a better idea.
Issue 1-3: What is typical application scenarios in terms of UE-gNB distance for specifying BS demodulation performance requirements for 2-step RACH?
We agree with option 1. 
However, it should be noted that even if the TO is within the CP length, results from 3 companies show that there may be performance degradation. 

	Intel
	Issue 1-1: Should RAN4 impose any limitation on use of 2-step RACH with respect to cell size?
Agree with Option 1. 2-step RACH design do not impose any limitations on applicable cell size.
Issue 1-2: If no limitation on use of 2-step RACH with respect to cell size, in RAN4 what should be focused in application scenarios?
Agree with Ericsson view. To move forward RAN4 can agree on typical UE-gNB distances for different cells to perform evaluations and requirements definition if they will be agreed to introduce.
Issue 1-3: What is typical application scenarios in terms of UE-gNB distance for specifying BS demodulation performance requirements for 2-step RACH?
For further evaluations it is reasonable to consider different UE-gNB distances inside the cell sizes to understand 2-step RACH demodulation performance not only for cell edge UEs but also for cell-center UEs. In this case prefer option 3.

	Huawei
	Issue 1-1: Should RAN4 impose any limitation on use of 2-step RACH with respect to cell size?
We prefer Option 1. No any limitation to the cell size since there is no such limitation defined in any RAN1 specification.
Issue 1-2: If no limitation on use of 2-step RACH with respect to cell size, in RAN4 what should be focused in application scenarios?
We prefer Option 1.
Issue 1-3: What is typical application scenarios in terms of UE-gNB distance for specifying BS demodulation performance requirements for 2-step RACH?
We prefer Option 1. The performance requirements is defined for single UE cases while BS is designed for supporting multiple UE. We think that gNB should configure the 2-step RACH based on the UE-gNB distance by the RSRP reporting. We have concerns on the related performance requirements for scenario with larger UE-gNB distance, evaluation is needed. 


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	[bookmark: _GoBack]Sub-topic#1
	Tentative agreements:
· RAN4 BS demod does not impose any restriction on the use of 2-step RACH with respect to cell size
· RAN4 can agree on typical UE-gNB distance for different cells for performance evaluation and requirement definition
Candidate options:
Recommendations for 2nd round:
· Discuss and decide typical UE-gNB distances for different cells for performance evaluation and requirement definition



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on BS demodulation performance requirements for 2-step RACH
	ZTE





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
The following email logs are in a reverse chronicle order (Newest to oldest): 

[ZTE] Simulation setup does need more discussions, which is scheduled in next meeting. However, the last slide (Appendix, for information purpose only) is good to have just to serve as a starting point, and it keeps open options. Each company is free to tune these parameters as much as wanted. So my suggestion is that we agree the WF as it is now, and we can come back with more details and discuss further next meeting. Thanks.

[Ericsson] I would have some questions towards the proposals from Rafael below. It’s good to have some initial discussion on the parameters. Then for the WF, I think we should be cautious not to see the parameters as in some way endorsed; it seems like for many parameters we need more discussion.
 
[Nokia]Considering the last comments, I still think that adding the simulation assumptions table at this moment of the meeting adds too many discussions so close to the deadline.
 
Nokia’s preference would be to remove slide 9, and add slide 7 back on.
 
If the group decides to keep this table, I have some comments
PUSCH mapping type: I think this doesn’t need to be defined
  [Tom] Don’t quite understand what you mean; don’t we need to specify the requirement with a mapping type A or type B ?
Number of symbols: Discussion on practical configuration needed. Other options may not be precluded
TBS: some other PUSCH tests set the MCS and not the payload size. We could define the MCS instead, like MCS=2
DMRS: Prefer to use 1+1 instead of 1+1+1
  [Tom] There may be some issue with RA configuration, but I need to check.
Propagation channel: TDLC300
  [Tom] Is this for FR1 ?
TO: Prefer to use something closer to the current methodology for Rel. 15 remodulation, with values  0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 us
  [Tom] I guess you mean downselect from this list ?
Test metric: we agree to Yunchan’s comment, and evaluate 0.1 % BLER
  [Tom] I think Samsung meant 10% BLER. 0.1% could also be a consideration though.
 
[ZTE] I update Slide 7 (Appendix) for payload size and test metric per Yunchan's advices, and it has been uploaded as "..._r3" version. I assume this version is stable and agreeable, but please let me know if you have more comments by 5pm CEST according to the meeting's arrangement.
 

[Intel] From our side either options (slide with setup for performance evaluation -previous version of WF; table in Appendix – current version of WF) are fine. The main target was to have more initial assumptions for evaluation since before we had only test metric and payload size which is insufficient. Based on the work plan we will discuss test setup and simulation results in more details from the next meeting. Same time even in this meeting companies provided evaluations.  In this case it is reasonable to have some general simulation assumptions as a starting point to facilitate discussion about TO impact. These assumptions might not be used for requirements definition.  
 
So, we think that the current version of WF can be agreed since the table with sim. assumptions are just for information if companies want to provide results for the next meeting. Moreover, it contains only some general parameters. If companies do not agree with them, we are open to remove some options or add new.  
 
We are fine with Ericsson comments which are already captured my moderator in WF. Also, we agree with Samsung suggestions regarding payload and test metric.
 
 
[Samsung] Fristly, from Samsung point of view, we do not prefer to define MsgA PUSCH requirement, as mentioned in 1round discussion, the timing offset impact is already covered in Rel-16 HST UL timing adjustment.
 
In Rel-15 PUSCH, there is no timing offset setup for requirement, while it does not mean that the practical BS receiver will not consider the proper timing offset estimation algorithm.
 
As indicated with receiver assumption, we always assume to use the practical receiver, such as timing/frequency offset estimation, channel estimation, and noise estimation.
 
From BS receiver processing aspects, my understanding there is no different with and without assumption for timing offset in RAN4 requirement definition.
 
 
Based on the majority view, we can compromise to define the MsgA PUSCH requirement.
 
 
Regarding for test parameters, we have shared the same view with Nokia
 
Since only one company provides the simulation assumption with 2nd round discussion  and only one day is left, we have not discussed yet to achieve the concerns. I think companies need more time to check whether it is a feasible?
 
Meanwhile, given the limitation period for next meeting, it maybe difficult for companies to provide the initial results for analysis
 
We suggest to keep it open in this meeting and keep current plan for test scope, we can further discussion the feasible test setup in the next meeting
 
Regarding the page 7 for setup for performance evaluation, some additional comments from our side.
 
    Payload size 56 bits
 
[Samsung]: From RAN4 demodulation, the requirement is defined with payload agnostic. We agree the 56 bits is a typical scenario for 2 step RACH from RAN1 evaluation, while we do not need to stick on this number for define requirement in RAN4, since the purpose is to verify the proper timing offset estimation and compensation for BS receiver with considering the impact of timing offset.
 
Normally, we do not define the requirement with targeting exactly number, same with other channel requiremen, e.g PDCCH, PBCH.
 
The payload size depends on the MCS and RB allocation. Given this number, it may restrict the requirement setup, such as number of DMRS, RB allocation, MCS, which will impact on the performance.
 
I suggest to modify this bullet as
    Payload size
              -  56 bits as starting point for minimum payload size
              -  Other values are not precluded
 
Meanwhile, regarding the test metric
    Performance metric BLER 0.01
 
From RAN1 evaluation, both [10%, 1%] for 1st transmission of msgA is using for starting points for test metric with BLER. I suggest to add 10% as one option to find the proper test metric
 
I suggest to modify this bullet as
Performance metric BLER
           - Option 1: 0.01
            - Option 2: 0.1
           - Other values are not precluded
 
[ZTE] In the planned workplan, we will target for having agreed setup for the new requirements, and with FRC tables. And also initial simulation evaluation results are expected. However, it is also good to have some initial setup before that, which is much helpful to make downselections and alignments on the evaluations results provided by different companies, therefore, I made following revisions as ".._r2" version by consolidating all your comments:
1) Remove slide 7
2) Add a new slide in the end for information only as appendix, listing setup for initial simulation, where:
    a) Remove preamble format
    b) Clarify that BLER 0.01 for MsgA only when preambles are correctly detected
    c) Number of PRB(s) is 1, and 2
    d) Add 60kHz SCS for FR2

[Nokia] I understand it is important to set the simulation assumptions.
We have ourselves also suggested parameters in our contributions.
However, given the planned workplan, the next meeting would be the one where we would discuss all these assumptions.
 
So, my suggestion is that we keep the current plan and discuss the simulation assumptions in detail next meeting.
In that way, all companies would be encouraged to bring simulation baseline proposals for next meeting, which should also contain the configuration of the MsgA PUSCH opportunity.
 
[Ericsson] It can be useful to have some discussion on parameters. What does “agree baseline” mean though; does it mean we agree the parameters ?
 
A couple of comments/questions:
Regarding the preamble format, since we agreed not to test the preamble, maybe we don’t need to capture preamble formats. It would be OK to take whichever preamble the manufacturer plans to use and not prescribe a preamble in the specification.
For FR2, why not 60kHz ? (with applicability rule for testing)
For the propagation channels, I guess the first one is for FR2 and the second for FR1 ? Maybe good to mark them as such.
 
[Intel] To facilitate simulation results alignment on the next meeting we suggest agreeing on baseline simulation assumptions for evaluation. The below table can be added to WF. Please provide your comments/suggestions regarding assumptions.

Parameter
Values
Preamble format
0, A2
Waveform
CP-OFDM
Subcarrier spacing forPUSCH
FR1: 15kHz, 30kHz
FR2: 120 kHz
PUSCH Mapping type
FR1: A
FR2: B
Number of symbols
FR1: 14
FR2: 10
TBS
56 bits
DMRS
1+1+1
UE antenna configuration
1Tx
gNB antenna configuration
2Rx
Propagation channel & UE velocity
TDL-A 30ns,  TDL-C 300ns, 3km/h
TO
15 kHz: 6.77, 1.92, 0.77 us
30 kHz: 1.92, 0.77, 0.38 us
120 kHz:  0.38, 0.19 us
Other options are not precluded              
Test metric
1% BLER of MsgA
 
To derive initial TO values we used the following table:
Fraction of CP due to RTT delay
ISD Distance [m]/SCS
50
100
200
500
1732
15 kHz
0.04
0.08
0.16
0.41
1.42
30 kHz
0.08
0.16
0.33
0.82
2.84
120 kHz
0.33
0.66
1.31
3.28
11.38
TO(us): Hexagon
0.19
0.38
0.77
1.92
6.67
 

[Ericsson] Despite that, I don’t think it will be very difficult to investigate and decide on T0 values though.
 
Update uploaded.
 
[ZTE] I have updated the draft WF into r1 version and it is available under the folder, with the revisions marked in blue according to your comments. Thanks again and talk to you sooon!
 
[Nokia] I have few comments on it.
Slide 3: there was a previous comment by Thomas to remove “No retransmission in MsgA demodulation”
I suggest to replace “No retransmission in MsgA demodulation”by “No HARQ for MsgA PUSCH”
Slide 5: I suggest adding a third option, which we would prefer instead
Option 3: Yes only for Medium/Wide area BS
Slide 6: I think the first line probably was supposed to be RAN4#95, is it correct? Otherwise it is also not in line with R4-2004117
Slide 7: Include TO range on the setup configuration
TO up to 0.9 us for MsgA PUSCH SCS 15 and 30 kHz

[ZTE] As planned, we are going to start our second round discussion from today. Since there is only one WF as the outcome of the first round discussion, we will focus on this WF. For your convenience, I have uploaded the initial draft of the WF and you can find it at "/tsg_ran/WG4_Radio/TSGR4_94_eBis/Inbox/Drafts/[94e Bis][226] NR_2step_RACH_Demod/WF/draft R4-2005555 WF on BS demodulation performance requirements for 2-step - r0.pptx".  Please feel free to comment and revise.
Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXXR4-2005555
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Agreeable





Topic #2: Timing offset (TO)
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ observation and proposal on this topic
	Company
	Proposals/Observations

	Nokia
	Observation 4: Normal UL data with MAC CE TA corrected timing offset may be sharing the same time domain resources of MsgA PUSCH without compensation of timing offset.
Observation 5: MsgA PUSCH from different UEs with different TOs may be sharing the same time/frequency resources using different DMRS resources.
Observation 6: When considering practical receiver implementations and channel model TDLC 300, taps exceeding the CP length account for a significant amount of energy already for UE to gNB distances of 150 m.
Observation 7: As Rel. 15 PUSCH performance tests do not consider timing offset errors, there could be gNB implementations that do not rely on DMRS for timing offset estimation.
Observation 8: A gNB without appropriate timing offset estimation could experience performance degradation of 1.3 dB for a TO as small as 0.9 us, which corresponds to 135 m distance to the gNB.
Proposal 3: RAN4 to establish 2-step RACH requirements for MsgA considering timing offset within the timing error range tested in 4-step RACH.

	Huawei
	Proposal 1: RAN4 should consider the 2-step RACH application scenarios for only small cell case or centre of large cells with the round-trip delay of signal between UE and BS less than a CP length.

	Ericsson
	Observation 2: System capacity might be degraded if demodulation of multiple PUSCH with 2 different timing offsets is not performed.
Observation 4: For medium range, if the BS does not perform timing adjustment then the PUSCH performance may degrade by 1-3dB for FR1 (and a larger amount for FR2).
Observation 5: The UE will not be power limited for msgA and an occasional low power PRACH slot with slightly greater interference to other cells would be highly unlikely to impact network performance.

	ZTE
	Observation 1: BS assumes different timing offsets among UEs and performance degradation is expected due to the loss of orthogonality if timing offsets difference between UEs is larger than CP length. For single user case, a UE may suffer from self-interference if its OFDM symbol arrival time is outside CP window.
Proposal 3: RAN4 specify performance requirements relating to MsgA performance with TO offset instead of functional requirements.

	Intel
	Observation #1: Timing offset due to RTT delay may have impact PUSCH demodulation performance:
1) Ideal TO compensation: the max degradation can be up to 0.15, 0.1 and 1.6 dB for 15, 30 and 120 kHz SCS, respectively.
2) No TO compensation: Max degradation in large cells can be up to 10.8 and 7.15 dB for 15 and 30 kHz respectively
Without time offset compensation system cannot work or provides large degradation depending on cell size

	Samsung
	Proposal 1: No functional test for MsgA performance with Timing Offset requirement for NR 2-step RACH.
Proposal 2: No need to introduce the additional test for MsgA PUSCH with timing offset requirement for NR 2-step RACH.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 2-1 
Sub-topic description:
Impact of TO on system performance for single UE and multiple UE case. Even for single UE case, if UE-gNB distance is large enough and no timing offset compensation is performed, significant performance degradation can be observed. For multiple UE case, if the difference between UEs’ timing offset is large enough, significant performance degradation can also be observed.
Open issues and candidate options before e-meeting:
Issue 2-1: For single UE case, can timing offset compensation based on preamble be assumed for specifying BS 2-step RACH demodulation performance requirements where the UE-gNB distance can lead to performance degradation?
· Proposals
· Option 1: Yes, TO compensation can be assumed since it is a single UE case
· Option 2: No.
· Recommended WF
· Option 1?
Issue 2-2: For multiple UE case, should RAN4 focus on the scenario where all UEs’ timing offsets are within CP length for specifying BS 2-step RACH demodulation performance requirements? 
· Proposals
· Option 1: Yes, otherwise performance degradation may be significant
· Option 2: No.
· Recommended WF
· Option 1?

Sub-topic 2-2 
Sub-topic description 
Requirements related to TO is functional or performance. 
Open issues and candidate options before e-meeting:
Issue 2-3: Requirements related to TO is functional or performance?
· Proposals
· Option 1: Functional
· Option 2: Performance
· Recommended WF
· Option 2?

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 2-1: 
Issue 2-2:
Issue 2-3:

	Ericsson
	Issue 2-1: When setting requirements we should assume T0 compensation (i.e. FFT timing adjusted for PUSCH demodulation according to T0), so option 1. Except for small cells (LA) where the compensation is not needed; see below.
Issue 2-2: After deciding the appropriate distance and T0 then the performance should be acceptable. For a large cell, this would imply option 2.
Issue 2-3: It could be debated if the FFT shift is functional or performance, but we think option 2 is more likely; the requirement can be seen as performance.

	Samsung
	Issue 2-1
We prefer option 1. 
As agreed in RAN1
	· The timing for MsgA PRACH and PUSCH transmission should be both assumed as N_TA =0.



Based on RAN1 agreement, at least gNB will assume the same transmission timing for UE with MsgA PRACH and PUSCH to process preamble for timing and use that information for MsgA PUSCH demodulation 
Meanwhile, whether to TO estimation or TO compensation should be the BS implementation, From the BS receiver processing perspective, the timing adjustment and estimate should belong to the gNB implementation. From RAN4 requirement definition, there is no restriction for gNB applying the timing estimation. We donot think it is valid that “since PUSCH performance tests does not consider timing offset errors, there gNB implantations that do not rely on DMRS for timing offset estimation”. From For practical implementation, the timing/frequency offset estimation and compensation are needed. 
Issue 2-2
We prefer option 2. Based on the objective as follows, multiple UE scenario is out of scope of this WI
	· Specify BS demodulation requirements for the case of PUSCH resource assigned to single UE only
· Specify corresponding BS conformance test.



Meanwhile, for multi-UE scenario, in order to handle the UE inference with different timing offset, the sufficient gap is allowed for gNB as follows “The PUSCH transmission is after the PRACH transmission by at least N symbols with N=2 for 15KHz and 30KHz SCS,  N=4 for 60KHz and 120KHz.”
Also, the RRC configuration with MsgA PUSCH time Domain offset can be configured to indicate the slot offset between MsgA PRACH and PUSCH, where the value range can be up to 32. For large cell case, when RTT delay exceeds the CP, the time gap can be configured for handing the issue of cross-slot interference.
Therefore, with above configured for gap of PRACH and PUSCH, it allowed gNB with more flexibility to adjust the timing for receiving 
Issue 2-3
We prefer option 2. As mentioned in the WID of NR 2-step RACH, there is no new physical layer design, especially for MsgA PUSCH. Therefore, if RAN4 agreed to requirements related to TO, it should be performance test. 

	Nokia
	Issue 2-1: For single UE case, can timing offset compensation based on preamble be assumed for specifying BS 2-step RACH demodulation performance requirements where the UE-gNB distance can lead to performance degradation?
We agree with option 2. 
Not necessarily based on preamble. Minimum is TOC based on TA command. Practical is TOE/TOC based on DM-RS, but companies provided results showing performance degradation with this solution.
From the contributions of 3 companies showing link level results, it can be expected that timing offset estimation and compensation is needed to maintain adequate performance after certain (typically small) UE-gNB distance. Additionally, as also pointed out by Intel in R4-2004796, it is also challenging to implement pure DMRS based timing offset estimation (TOE), since the MsgA PUSCH would typical only have few RBs, which could result in degraded performance of DMRS-based TOE. 
Issue 2-2: For multiple UE case, should RAN4 focus on the scenario where all UEs’ timing offsets are within CP length for specifying BS 2-step RACH demodulation performance requirements? 
We don’t fully agree with any of the option as they are written. 
We suggest creating another option 
Option 3: Multi-UE outside of the WI scope. 
We understand that BS demodulation requirements for single UE will be generic enough to cover multiple UE demodulation in practical networks. Therefore, we prefer to keep in line with the scope of the WID and keep the discussion to a “single UE” case only. 
Issue 2-3: Requirements related to TO is functional or performance?
We agree with option 2. 
The discussion brought by most of the companies show that there is a performance impact of uncorrected timing offset; including for small time offsets within the CP.

	Intel
	Issue 2-1: For single UE case, can timing offset compensation based on preamble be assumed for specifying BS 2-step RACH demodulation performance requirements where the UE-gNB distance can lead to performance degradation?
Share similar view as Nokia, that time offset estimation can be performed not only by preamble but also by PUSCH DMRS which is more typical approach. Same time we should note mandate specific processing for requirement definition. Our results were derived assuming ideal time offset estimation. Even with ideal estimation reliable PUSCH performance cannot be provided for some scenarios. 
Issue 2-2: For multiple UE case, should RAN4 focus on the scenario where all UEs’ timing offsets are within CP length for specifying BS 2-step RACH demodulation performance requirements? 
Agree with Nokia suggestion
Issue 2-3: Requirements related to TO is functional or performance?
Since several companies observed that TO has impact on PUSCH demodulation performance we prefer Option 2.

	Huawei
	Issue 2-1: We prefer Option 1.
We should firstly discuss the typical scenario, i.e. Issue 1-3. The performance requirements is defined for single UE cases while BS is designed for supporting multiple UE. Therefore, the impact of multiple UE need to be considered when considering single UE case. 
If time-of-arrival of the UE signal inside CP period, TO compensation can be assumed.
Issue 2-2: RAN4 should not focus on the multi UE cases requirement definition.
Issue 2-3: We prefer Option 2, i.e. Performance.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
· Unanimous agreement on that requirements related to timing offset (TO) is performance, not functional
· Focus on performance requirements for single user case according to the scope of the WID
· TO estimation is up to BS implementation, e.g., preamble or PUSCH DMRS based
· TO compensation is assumed when specifying BS performance requirements
Candidate options:
· TO compensation is assumed when specifying BS performance requirements
Recommendations for 2nd round:
· Discuss and select typical TO values associated with the selected typical UE-gNB distances
· TO is set to 0 for local area BS



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Merged to Topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #3: Need of new requirements 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ observation and proposal on this topic
	Company
	Proposals/Observations

	Nokia
	Proposal 3: RAN4 to establish 2-step RACH requirements for MsgA considering timing offset within the timing error range tested in 4-step RACH.

	Huawei
	Proposal 2: No need to define new requirements for MsgA performance.

	Ericsson
	Proposal 1: For local area BS, the specification should clarify that passing rel-15 PUSCH demodulation requirements is sufficient for 2 step RACH operation.
Proposal 2: Consider creating demodulation requirements for the wide area BS type if deployment of 2 step RACH in this scenario is viewed as potentially usable.
Proposal 3: Consider creating demodulation requirements for the medium range BS type if deployment of 2 step RACH requirements are created for WA.

	ZTE
	Proposal 2: RAN4 need to specify performance requirements for MsgA demodulation since there is no reusable PUSCH performance requirements.
Proposal 4: RAN4 specify different MsgA performance requirements for single user case only pending on whether the OFDM symbol arrival time of the UE is inside or outside CP window.


	Intel
	Observation #2: Normal PUSCH demodulation test cases cannot guarantee reliable demodulation performance of MsgA
Proposal #1:	Define demodulation performance requirements for MsgA.
Proposal #2:	Specify MsgA demodulation performance with 1% BLER metric.


	Samsung
	Proposal 3: No BS demodulation requirements for Rel-16 NR 2-step RACH.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1 
Sub-topic description:
Are there existing PUSCH BS demodulation performance requirements in specs which can be reused by 2-step RACH? Can normal PUSCH demodulation test cases ensure reliable demodulation performance for MsgA?
Open issues and candidate options before e-meeting:
Issue 3-1: Are there existing normal PUSCH BS demodulation requirements in specs covering MsgA demodulation?
· Proposals
· Option 1: No, since there is no normal PUSCH performance requirements covering payload size 56 bits or 72 bits which are used by MsgA
· Option 2: Yes, current normal PUSCH performance requirements can be reused for MsgA demodulation.
· Option 3: Yes for LA BS, no for MR and WA BS
· Option 4: FFS 
· Recommended WF
· Option 1?
Issue 3-2: Can normal PUSCH demodulation test cases ensure reliable MsgA demodulation performance?
· Proposals
· Option 1: No, since there is no normal PUSCH demodulation test cases covering MsgA demodulation
· Option 2: Yes, current normal PUSCH demodulation tests cases can be reused for MsgA tests.
· Option 3: Yes for LA BS, no for MR and WA BS

· Recommended WF
· Option 1?
Sub-topic 3-2 
Sub-topic description 
Concluding whether or not RAN4 should specify BS demodulation requirements for 2-step RACH.
Open issues and candidate options before e-meeting:
Issue 3-3: Should RAN4 introduce new BS demodulation requirements for 2-step RACH?
· Proposals
· Option 1: Yes
· Option 2: No
· Option 3: Yes for WA and MR, no for LA.
· Recommended WF
· Option 1?

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 3-1: 
Issue 3-2:
Issue 3-3:

	Ericsson
	Issue 3-1: Option 3. For LA BS, the distance of the UE to the gNB is small enough that there is no performance degradation even if there is no FFT timing compensation, so rel-15 requirements provide sufficient coverage of PUSCH decoding. For the other two BS class, rel-15 requirements do not consider T0 offset and the need for FFT deciding.
Issue 3-2: We add an option 3 here with the same reasoning.
Issue 3-3: For wide area and MR BS, if these are useful deployment scenarios then there should be requirements. For LA BS, we do not see a need for new requirements as rel-15 requirements and tests are sufficient. We added an option 3.

	Samsung
	Issue 3-1
We prefer Option 2
Generally, the PUSCH requirement is payload agnostic. We do not need to define the requirement for target payload. From RAN4 demodulation requirement, normally, we focus on the functionally test to verify the proper BS receiver processing based on RAN1 feature. 
From the BS receiver processing aspect, since there is no new PHY design, the BS receiver processing may should be same, no matter the MsgA PUSCH in 2 step RACH, or Msg 3PUSCH in 4 step RACH
From the performance aspect, as mentioned, the typical scenario for.2 step is small cell. Even without timing compensation, the performance degradation is not expected with too much.
From the test coverage aspect, the UL timing adjustment is defined for NR HST WI, where the timing offset error is considered with different value up to 2 times CP, we think it can apply different BS class
So, both Rel-15 and Rel-16 BS requirement can cover the performance test,  we donot think it is necessary to define a new requirement, since it is not the functionality test 
Issue 3-2
We prefer Option 2
Issue 3-3
We prefer option 2. No to introduce the BS demodulation 

	Nokia
	Issue 3-1: Are there existing normal PUSCH BS demodulation requirements in specs covering MsgA demodulation?
We agree with the conclusion of Option 1, but want to extend the reasoning further than payload size.
The current BS demodulation tests neither include timing offset errors nor PUSCH without retransmissions. 
The PUSCH demodulation test cases focus on SNR at 70% throughput, allowing for retransmissions. However, 2 step RACH has no HARQ and the appropriate performance of the 2-step RACH relies on only few attempts of transmitting MsgA PUSCH. 
Furthermore, no timing offset errors were considered in Rel-15 since TA commands were assumed to compensate for this; evidently this is no longer the case for MsgA.
We propose to remove “since there is no normal PUSCH demodulation test cases covering MsgA demodulation” from option 1.
Issue 3-2: Can normal PUSCH demodulation test cases ensure reliable MsgA demodulation performance?
Option 1: No. 
From the existing PUSCH demodulation test cases, there is no way to ensure that the MsgA PUSCH will be using an appropriate timing offset estimator, or the architecture being able to compensate the TOE without performance impact. 
Issue 3-3: Should RAN4 introduce new BS demodulation requirements for 2-step RACH?
Option 1: yes
Due to the reasons listed above, BS demodulation requirements are needed to ensure 2-step RACH performance.

	Intel
	Issue 3-1: Are there existing normal PUSCH BS demodulation requirements in specs covering MsgA demodulation?
In general, we agree with option 1 but the reason behind that is not mainly a payload size, but time offset estimation/compensation. Timing offset compensation implementation is not verified in normal PUSCH demodulation test cases. Same time based on our observations it is important to guarantee accurate time offset compensation in 2-step RACH procedure even for low MCS values and even for deployments with small ISD. 
Also, we want to keep open discussion on different BS types (Option 3). Just to collect more simulation results from companies. In this case we suggest removing option 3 from discussion 
The BS types for which new requirements are not needed can be discussed separately after conclusion on Issue 3-1 (Yes/Not)
Agree with proposed rewording by Nokia.
Issue 3-2: Can normal PUSCH demodulation test cases ensure reliable MsgA demodulation performance?
Agree with Option 1 due to the following reason described in Issue 3-1. Suggest Removing Option 3 from this discussion and discuss BS types after conclusions on Issues 3-1 and 3-2
Issue 3-3: Should RAN4 introduce new BS demodulation requirements for 2-step RACH?
Since existing normal demodulation requirements do not cover 2-step RACH procedure RAN4 should define corresponding requirements. Prefer Option 1.

	Huawei
	Issue 3-1: We prefer Option 2. Rel-15 PUSCH test is sufficient and no need to define new MsgA requirements since only payload size is different between Rel-15 PUSCH and MsgA PUSCH.
Issue 3-2: We prefer Option 2. There is no any difference between Rel-15 PUSCH and MsgA PUSCH except payload size.
Issue 3-3: We prefer Option 2 based on Issue 3-1 and Issue 3-2.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
· Differences are identified between MsgA demodulation and normal PUSCH demodulation:
· No retransmission in MsgA demodulation, Target for msgA is missed detection rate, while in normal PUSCH demodulation 70% of maximum throughput is assume for the PUSCH performance requirements
· No TO impact on normal PUSCH performance requirements
· Payload size of MsgA
· Considering the above difference, according to most views existing normal PUSCH demodulation requirements can not cover MsgA demodulation, and normal PUSCH test cases cannot ensure reliable MsgA demodulation performance, therefore  BS demodulation requirements should be defined for 2-step RACH.
· A concern is raised to exclude LA BS for BS demodulation requirements for 2-step RACH
· Considering if setting TO to zero for LA BS

Candidate options:
· A concern is raised to exclude LA BS for BS demodulation requirements for 2-step RACH
· Considering if setting TO to zero for LA BS

Recommendations for 2nd round:
· Conclude and agree the introduction of BS demodulation performance requirements for 2-step RACH




Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Merged to Topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




Topic #4: Simulation scenarios 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ observation and proposal on this topic
	Company
	Proposals/Observations

	Nokia
	Proposal 4: Use as evaluation metric the SNR at which the joint PRACH/PUSCH missed detection rate is below 1%. Fallback to 4-step procedure is considered as an error. False alarm should be < 0.1%.
Observation 9: Retransmissions of MsgA do not increment the redundancy version number of PUSCH as defined in clause 8.1A of TS 38.213 [8]. Therefore, the missed detection rate statistics should not be influenced by the choice of the number of retransmissions msgA-TransMax.
Proposal 5: Evaluation metric should consider all the transmissions and retransmissions of MsgA for the calculation of the missed detection rate.
Observation 10:Typical use cases where 2-step RACH have traffic that comprises small RRC messages of 56 bits, e.g. RRCRequest, RRCReestablishmentRequest, and RRCResumeRequest with short I-RNTI, or 72 bits, e.g.  RRCResumeRequest with Long I-RNTI.
Proposal 6: Define requirements and tests for transport block sizes of 56 bits.
Proposal 7: One possible configuration of the 2-step RACH feature, that fulfils our previous observations and proposals in [1] is detailed in Table 2. It can serve as a basis for discussion for simulation alignment.


	Huawei
	Proposal 2: No need to define new requirements for MsgA performance.

	Ericsson
	Proposal 2: Consider creating demodulation requirements for the wide area BS type if deployment of 2 step RACH in this scenario is viewed as potentially usable.
Proposal 3: Consider creating demodulation requirements for the medium range BS type if deployment of 2 step RACH requirements are created for WA.

	ZTE
	Proposal 4: RAN4 specify different MsgA performance requirements for single user case only pending on whether the OFDM symbol arrival time of the UE is inside or outside CP window.

	Intel
	Proposal #2:	Specify MsgA demodulation performance with 1% BLER metric.


	Samsung
	Proposal 3: No BS demodulation requirements for Rel-16 NR 2-step RACH.




Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
This topic is on hold during 1-round discussion, and only discussed when RAN4 concludes to introduce new BS demodulation requirements for 2-step RACH.
Performance requirements only for single user case.
Sub-topic 4-1 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1: Performance metric
· Proposals
· Option 1: BLER = 0.01
· Option 2: other option not precluded
· Recommended WF
· Option 1?

Sub-topic 4-2 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-2: Payload size of MsgA?
· Proposals
· Option 1: 56 bits
· Option 2: 72 bits
· Recommended WF
· Option 1?
…
More parameters will be further added after RAN4 concludes to introduce new BS demodulation requirements for MsgA.
Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	XXX
	Issue 4-1: Option 1 is fine.
Issue 4-2: No strong opinion.
Others:

	Intel
	Issue 4-1: Performance metric
Agree with Option 1
Issue 4-2: Payload size of MsgA?
Slightly prefer option 1.


 
CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:
· Agree setup for performance evaluation
· Payload size 56 bits
· Performance metric BLER 0.01
· …



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	Merged to Topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”




