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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

Topic #1: Timing offset (TO) related issues
Main technical topic overview. The structure can be done based on sub-agenda basis. 
In RAN4#94bis-e, it was agreed that RAN4 Discuss and select typical TO values associated with the selected typical UE-gNB distances for performance evaluation and requirement definition, and furthermore, it is also open whether or not TO compensation is assumed when specifying BS performance requirements. So in this topic, TO compensation and TO values are the main focus.
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006540
	Intel
	Proposal #2:	For 15 kHz and 30 kHz SCS define 2-step RACH performance requirements with 1.92 us TO.
Proposal #3:	For 60 kHz and 120 kHz SCS define 2-step RACH performance requirements with 0.5 us and 0.3 us TO correspondingly.

	R4-2006604
	Nokia
	Observation 1: PRACH BS demodulation requirements in 38.141 include timing offset from 0 to 0,9 us in steps of 0,1 us.
Proposal 1: RAN4 not to specify BS Demod requirements for 2-step RACH for TO values larger than the ones for the 4-step RACH.
Observation 2: The parameter msgA-RSRP-Threshold can be configured in order to limit the use of the 2-step RACH procedure to UEs with small time offset.
Proposal 2: Specify time offset values that are smaller than a fraction of the cyclic prefix for the tested sub-carrier spacing, as describe in the table below:
	SCS
	Time offset (us)

	30 kHz
	0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9

	120 kHz
	0, 0.1, 0.2, 0.3, 0.4




	R4-2006662
	ZTE
	Proposal 1: For large cells, specify performance requirements with two TO values: one is less then CP duration, the other is larger than CP duration. For small cells, specify performance requirements with only one TO value.
Proposal 2: TO compensation is assumed when specifying BS demodulation performance requirements for 2-step RACH.

	R4-2007238
	Huawei
	Proposal 1: Define performance requirements for the cases that obvious performance difference should be observed between performing TO compensation and not.

	R4-2007365
	Ericsson
	For first transmission:
FR1: [3800, 600] ns for WA, MR (possible downselect to one). No requirement for LA (or 130ns)
FR2: [670, 180]ns for WA, MR (possible downselect to one). No requirement for LA (or 70ns)   
For retransmissions:
T0=0



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:
According to contributions submitted to this meeting, TO compensation plays little impact on the performance if TO is less than CP length, but some performance degradation may be expected in some cases, e.g., if TO is larger than CP length and TO compensation is not performed.
Open issues and candidate options before e-meeting:
Issue 1-1: Whether or not TO compensation is assumed when specifying BS performance requirements
· Proposals
· Option 1: Yes, for all TO values selected
· Option 2: Yes, only for TO values larger than CP length if such TO values are selected
· Option 3: No
· Option 4: Yes, only for cases with larger performance difference can be observed between performing TO compensation or not.
· Recommended WF
· Option 1?

Sub-topic 1-2
Sub-topic description:
The choice of 0us TO may impact the choice of BS class for 2-step RACH demodulation requirements, thus an explicit decision on whether include 0us TO value may be necessary.
Open issues and candidate options before e-meeting:
Issue 1-2: Whether or not to include 0 µs in the selected TO value set?
· Proposals
· Option 1: Yes, include 0 µs TO
· Option 2: No, exclude 0 µs TO
· Recommended WF
· Option 2?

Sub-topic 1-3
Sub-topic description:
In this subtopic, only non-zero TO values are discussed. And how the selected TO values are associated with BS type/CP etc.
Open issues and candidate options before e-meeting:
Issue 1-3: Whether or not to include a TO value larger than CP length?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?

Issue 1-4: For TO values less than CP length, what is recommended value(s) for FR1 WA/MR BS ?
· Proposals
· Option 1: 1.92 µs
· Option 2: cycling of {0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9}µs as in clause 8.4.1.4.2 of 38.141
· Option 3: {0.6, 3.8} µs
· Option 4: cycling of {-X, …-0.1, 0, 0.1, 0.2, 0.3, …, Y}µs, FFS X and Y
· Recommended WF
· Option 1?

Issue 1-5: For TO values less than CP length, what is recommended value(s) for FR2 WA/MR BS ?
· Proposals
· Option 1: {0.3,0.5} µs
· Option 2: subset of {0.1, 0.2, 0.3, 0.4} µs
· Option 3: {0.18, 0.67} µs
· Option 4: cycling of {-X, …-0.1, 0, 0.1, 0.2, 0.3, …, Y}µs, FFS X and Y
· Recommended WF
· Option 1?

Issue 1-6: If BS demodulation requirements is agreed for LA BS, what is recommended for LA BS?
· Proposals
· Option 1: 0.13 us for FR1, 0.07 for FR2
· Option 2: Only FR2 with 0.07 to 0.1 us
· Recommended WF
· Option 1?

Issue 1-7: Include BS declaration whether it supports 2-step RACH with T0 larger than some threshold value ?
· Proposals
· Option 1: Yes, discuss further threshold
· Option 2: No
· Recommended WF

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

	XXXEricsson
	Sub topic 1-1: 
Sub topic 1-2:
….
Others:Issue 1-1: For the MR and WA cells, T0 compensation should be assumed. For UEs close to the BS (in the LA scenario), T0 compensation should not be assumed, but it will not make much performance difference whether assumed or not anyhow.
Issue 1-2: For the LA BS, an appropriate and small value should be considered if a requirement is made at all; it does not have to be zero though.
Issue 1-3: In our view, the T0 should be based on a consideration of the likely BS-UE distance associated with the deployment scenario, regardless of the CP length. However if preferable, there could be a declaration of the BS-UE distance a BS supports, with options to declare support only of distances within the CP length and support of longer distances.
Issue 1-4: As discussed for 1-3, we believe that the requirement should cover the expected UE-BS distance, not the CP length. For 15kHz SCS and WA, 3.8usec corresponds to the largest expected distance and is within the CP length. For the 30kHz SCS, in principle the same T0 of 3.8usec should be applied, but we could consider declaration of support for a smaller number that is within the CP length. For MR the distance based T0 is 0.6us and is within the CP length. So we support option 3 in general, but could discuss further whether to merge to one value, or include a declaration based on the maximum supported UE-BS distance being greater than the CP or not.
Issue 1-5: We support option 3 in general for the same reasons as issue 1-4, but could further discuss the same principles as 1-4 (i.e. declaration of whether the BS supports a distance related to the CP length or a larger distance).
Issue 1-6: We support option 1, but question whether a requirement is needed for an LA BS.
Issue 1-7: We are open to discuss whether, instead of considering different BS class there is a declaration of supported maximum UE distance(s); e.g. max 20m, max 100m, max 500m

[bookmark: _Hlk41478227]2020-05-27:
Issue 1-3, 1-7: @Nokia: We understand that it is possible for the BS vendor to configure an RSRP threshold and not serve UEs whose distance corresponds to T0 larger than the CP with 2-step RACH. However, it would equally be possible to not set such a threshold (or rather, set it such that T0 is greater than the CP). Our understanding is that, with proper implementation the performance does not collapse in such a case. 
As written, we are open to define one or two thresholds such that the BS can in effect declare whether it supports only very close UEs, or only UEs whose T0 is within the CP, or UEs further away.
Nokia (27-05-2020): We understand that nothing prevents a BS not to configure an RSRP threshold and let 2-step RACH to be used overall in the cell. However, as minimum requirements, it seems reasonable to assume that a BS will set it and have only 2-step RACH on the cell center. 
If this TO limit is set to a large value, that could lead to a configuration set that is only feasible in a lab environment, either because the BS won’t be able to process multiple PUSCH candidates from UE with wide range of TOs, or because the BS wont be able to schedule normal PUSCH on the same slot as MsgA PUSCH.  In that case, the implementation could lead to over-engineering in order to pass the test, and not necessarily resulting in a more practical product. 
For this reason we stated on 1-3 and 1-7 the preference to no TO over CP, and only one set of requirements, which would result in simpler requirements. If the group decides to have a TO over CP we would like to reconsider our position on issue 1-7, and have the different thresholds as in your proposal.
We are open to compromise in TO > CP length in Issue 1-3 and different thresholds in Issue 1-7 if the group decides for TO > CP length. 
 

	Nokia, Nokia Shanghai Bell
	Issue 1-1: Whether or not TO compensation is assumed when specifying BS performance requirements
Option 1 – TO compensation is assumed but implementation is vendor specific. Small cell implementations might forego TOC, while wide area implementations should not do so.

Issue 1-2: Whether or not to include 0 µs in the selected TO value set?
Option 2 – No, exclude 0 us TO. 

Issue 1-3: Whether or not to include a TO value larger than CP length?
Option 2 No. The BS may configure threshold to limit the use of the 2-step RACH feature only by devices in the cell centre. Therefore, as we discuss minimum requirements for the BS, it is reasonable to assume minimum requirements excluding TO values larger than the CP length. 
Additionally, the existing PRACH requirements for 4-step RACH were staying far within the CP length; 2-step RACH should not be tested in a more adverse setting than 4-step RACH.

Issue 1-4: For TO values less than CP length, what is recommended value(s) for FR1 WA/MR BS ?
Option 2: In our view it makes sense to reuse the cycling of TO values from the existing PRACH requirements. Additionally, we believe MsgA requirements should not be stricter than the existing PRACH requirements, which include TO values up to 0,9 us. The figure bellow shows the TO cycling from 38.141:



Issue 1-5: For TO values less than CP length, what is recommended value(s) for FR2 WA/MR BS ?
Option 4, a modified version of Option 2, cycling of {0.1, 0.2, 0.3, 0.4} µs as in clause 8.4.1.4.2 of 38.141.

Issue 1-6: If BS demodulation requirements is agreed for LA BS, what is recommended for LA BS?
Option 2, in our opinion it would be enough to have TO requirements for LA in FR2, since the expected TO is not large enough to cause performance degradation in FR1 LA. 

Issue 1-7: Include BS declaration whether it supports 2-step RACH with T0 larger than some threshold value ?
Option 2: No. The demodulation performance declines quickly after the TO exceeds the CP (e.g. assuming TOC not based on preamble), which would be not a practical deployment scenario. Therefore, we would rather have only one set of requirements with TO within the CP. 
27-05-2020 If the decision in Issue 1-3 is to include TO values larger than the CP length, we would prefer Option 1 in this issue. 


	ZTE
	Issue 1-1 TO compensation assumed or not
Option 1.  Though if TO is less than CP length, TO compensation plays little impact on the performance. It makes differences for a TO larger than CP.
Issue 1-2 0us TO
Option 1 Yes to include. It represents an achievable limit.
Issue 1-3 TO value larger than CP
Option 1, better to have one value larger than CP corresponding to a scenario where UE is not located close to gNB.
Issue 1-4 TO values less than CP for FR1 WA/MR BS
We are fine with one or two specific TO values (Option 1 and 3 are acceptable). 
Issue 1-5 TO values less than CP for FR2 WA/MR BS
We are fine with one or two specific TO values((Option 1 and 3 are acceptable))
Issue 1-6 TO for LA BS
If 0us is excluded, then we prefer Option 1.
Issue 1-7 BS declaration
No, similar view as Nokia. 


	Intel
	Issue 1-1: Whether or not TO compensation is assumed when specifying BS performance requirements
Agree with recommended WF. TO compensation should be assumed for requirements definition and TO values should be chosen that without TO compensation enough performance degradation will be observed.
Issue 1-2: Whether or not to include 0 µs in the selected TO value set?
Scenarios with 0 TO value are considered for normal PUSCH requirements. The main intention of 2-step RACH performance requirements is to verify that UE can handle TO due to non-synchronized UL Tx. Prefer option 2. 
Issue 1-3: Whether or not to include a TO value larger than CP length?
We do not think that RAN4 should differentiate larger than CP or within CP length TO should be considered and define requirements only with one TO for each configuration. Our results show that there are within CP length values which are enough sensitive to wrong TO compensation except FR1 LA BS scenario. To move forward suggest focusing on Issue 1-4, 1-5 and 1-5. 
Issue 1-4: For TO values less than CP length, what is recommended value(s) for FR1 WA/MR BS ?
Based on our results 0.6 us TO is not enough for requirements definition since BS with wrong TO compensation will pass the test anyway. We suggest mainly focusing on TO impact sensitivity to verify proper receive processing rather than typical ISD for each BS class. TO values which will be used for requirements definition will not restrict applicable cell sizes or BS-UE distances for 2-step RACH triggering. 
Also, we do not think that RAN4 should align 2-step RACH and 4-step RACH TO values since the test metric and requirement motivations are completely different: MsgA demodulation performance with TO and PRACH right detection with accuracy of TO estimation. Moreover, based on our results even 0.9 us TO is not enough for 15 and 30 kHz SCS to verify proper TO compensation. 
Based on our evaluation results 1.92 us TO leads to enough demodulation performance loss for 15 kHz and 30 kHz SCS. Less values should not be considered since BS with wrong TO compensation will pass the test.  Prefer Option 1.
Issue 1-5: For TO values less than CP length, what is recommended value(s) for FR2 WA/MR BS ?
Based on our results prefer option 1. 
Issue 1-6: If BS demodulation requirements is agreed for LA BS, what is recommended for LA BS?
Agree with Nokia’s comments. Option 1 is not enough to verify proper receive processing. Prefer option 2 but also open to consider other values for FR1 and large values for FR2. Probably to move forward can keep it open on this meeting and provide further evaluations.
Issue 1-7: Include BS declaration whether it supports 2-step RACH with T0 larger than some threshold value ?
Prefer option 2. Such declaration is not meaningful. It is up to BS implementation which BS-UE distances to support.

	Huawei
	Issue 1-1: Whether or not TO compensation is assumed when specifying BS performance requirements
Option 4. TO compensation should be assumed when specifying BS performance requirements, but we should only consider to define performance requirements for the cases that a large performance difference can be observed between performing TO compensation or not.
Issue 1-2: Whether or not to include 0 µs in the selected TO value set?
We prefer Option 2, i.e. exclude 0 µs TO.
Issue 1-3: Whether or not to include a TO value larger than CP length?
We prefer Option 2, i.e. not to include a TO value larger than CP length.
Issue 1-4: For TO values less than CP length, what is recommended value(s) for FR1 WA/MR BS?
We prefer using the cycling model, i.e. cycling of {-X, …-0.1, 0, 0.1, 0.2, 0.3, …, Y}µs. the specific X and Y values can be decided as per further evaluations.
The test setup should be near to the real scenario as much as possible, like did for 4-step RACH in both LTE and NR Rel-15, there are lots of UE with different distributed TO.
Issue 1-5: For TO values less than CP length, what is recommended value(s) for FR2 WA/MR BS?
Same as Issue 1-4, we prefer Option 4, i.e. cycling of {-X, …-0.1, 0, 0.1, 0.2, 0.3, …, Y}µs, FFS X and Y.
Issue 1-6: If BS demodulation requirements is agreed for LA BS, what is recommended for LA BS?
Need to discussion after Issue 2-1 is determined.
Issue 1-7: Include BS declaration whether it supports 2-step RACH with T0 larger than some threshold value?
We prefer Option 2, i.e. like did for 4-step, only one set of requirements need to be defined with cycling TO used during the test.


 
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:
· TO Compensation is assumed when specifying BS demodulation requirements for 2-step RACH for WA and MR BS. For LA BS, FFS whether T0 compensation is assumed (examing impact of T0 compensation first)
· Excluding 0us TO
· 
Candidate options:
· For TO value(s) for WA/MR BS, first decide which of the following options applied:
· Option 1: Specific TO values (non-cycling), or
· Option 2: Cycling TO values configuration
Recommendations for 2nd round:
· Further discuss whether or not to include a TO larger than CP
· Further discus TO value(s) for LA BS (if requirement is created)
· Further discuss TO value(s) for WA/MR BS
· Further discuss whether to create 1 or 2 thresholds for T0 with declaration of whether T0 above the threshold is supported (thresholds could relate to e.g. T0 so small that no need for T0 compensation, T0 smaller than CP)



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

	#1
	WF on BS demodulation 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 below email logs are in reverse chronicle order (Newest first):

[Ericsson]:
V5 looks fine.

[Nokia]: 
We are also fine with the version r5 of the WF.


[ZTE]:
I uploaded version "r4" just before your reply arrived :-) In "r4", I just updated the table in the last slide with TO cycled values for High level in accordance with the discussion. Now I have uploaded version "r5" updated according to your advices on slide 7 and 8. Please kindly use "draft R4-2008864 WF on BS demodulation requirements for 2-step RACH - r5.pptx" for more commenting.

[Ericsson]:
Thanks; the WF together with the changes suggested by Artyom are fine for us
 
[Intel]:

Two small comments:
As we discussed below it is better to change “Revised values may be proposed next meeting” to ‘’Other options are not precluded” on slide 7 since there is are no references to values which can be revised.
Also, we prefer to add ‘’Other options are not precluded” to slide 8.
 
 
[ZTE]:
Many thanks for your prompt and fruitful discussions and initiatives.
I updated and uploaded the draft WF into a new version "draft R4-2008864 WF on BS demodulation requirements for 2-step RACH - r3.pptx" based on the discussions. It seems we are approaching to an agreeable WF :-) Please kindly see if you have more concerns/comments.
Thanks again and talk to you soon!

[Nokia]: 
On slide 5
It is better to replace:
Demodulation performance for LA BS can beguaranteed without performance testing.
By
Demodulation performance for LA BS can beassumed without performance testing.
 
This sentence sounds incomplete:
BS may declare its support to which TO level if multiple levels
It would be better to replace it by:
BS may declare which TO level it supports in case multiple levels are agreed

 
[Ericsson]: 
Your changes are OK, but thinking about it I think it would be good to capture some of the proposed values for the “high” level.
 
So I think the table on slide 8 should be updated with :
 
Range /Cycles
15 kHz SCS
30 kHz SCS
60 kHz SCS
120 kHz SCS
X
∆t
Y
X
∆t
Y
X
∆t
Y
X
∆t
Y
High level
0
0.1
3.8
0
0.1
3.8
0
0.1
0.6
0
0.1
0.6
 
Also with the statement that other options are not precluded (same as for slide 7)
 
 
[Intel]: 
For slide 6 it is better to remove “Otherwise only for high level” since we have mentioned on slide 5 that “FFS if different High and medium level TO sets are necessary.”
 
For slide 7 it is better to say other options are not precluded instead of use revise term. If you have another option now, we can simply add it besides baseline.
 
[Ericsson]:
 
I have taken the liberty to upload a revised version that aims to capture the Nokia comments and some of our own.
 
For slide 5:
For the (X,Y) relating to SCS; this is needed where the (X,Y) are related to the CP, I added a clarification
Changed to FFS on medium and high (according to Nokia comment)
According to Nokia comment, removed the sentence about adding a note in the specifications. However our understanding is that a requirement is not set, but that does not imply that LA BS cannot operate 2-stage RACH, but rather than LA can operate 2-step RACH without an additional requirement (that is different to e.g. high speed train, where LA BS does not support HST). So we added a sentence to be clear that something is needed in the specifications.
For the “BS may declare it’s support”, added a clarification that it is only if there are multiple levels
 
For slide 7:
Just a clarification that “baseline” means that revised values may be proposed
 
For slide 8, I added that for the “high” level, Y should be related to maximum cell size and may be greater than the CP length. I understand this is the definition of the “high” level. The “medium” level is defined as Y values less than the CP length. If we would decide that only values less than the CP length should be supported with requirements then we would decided not to define “high” requirements.
 
draft R4-2008864 WF on BS demodulation requirements for 2-step RACH - r2 Eri.pptx
 
 
[Nokia]: 
I have a couple of comments though:
 
Slide 5:
This sentence was not agreed like that yet
Introduce High and medium level TO sets
I think that could be replaced by:
FFS if different High and medium level TO sets are necessary
 
Likewise, this sentence wont have an effect if we don’t decide for 2 sets of requirements:
BS may declare its support to which TO level
 
 
After further consideration, I think that this sentence:
Write note in specification that 2-step RACH performance requirements are applied only to WA and MA BS types.
would be better replaced by
Write note in specification that 2-step RACH performance requirements are applied only to WA and MA BS types.
as we may latter on decide the best way of making clear that the requirements are only applicable to WA/MA BS types, I understand that notes do not have normative effect.
  
 
[ZTE]:
I have uploaded draft WF as "draft R4-2008864 WF on BS demodulation requirements for 2-step RACH - r2.pptx" according to the discussions up to now. Hopefully we can get it stable and agreeable for this meeting. Please see if you have more comments.


[Ericsson]:
Regarding your two yellow bullets, they are generally OK, but then I would suggest that if there is no implementation difference between the high level and the medium level T0, then we should define the high level; then all types of cell are covered by the requirements. If there is a need to define the medium requirements then that implies a limitation in the supported UE-BS distance due to implementation. If there is some implementation reason why it is better to keep the requirement within the CP then that is fine… but we should define a requirement for a high level.
So I would suggest the following:
 
Further study difference in UE TO compensation implementation for high and medium TO values (outside and outside the CP). If essential difference will be observed – requirements will be defined for both. Otherwise only for medium high level.
Do not define requirements with low level TO values. Write note in specification that 2-step RACH performance requirements are applied only to WA and MA BS types. Demodulation performance for LA BS can be guaranteed without performance testing.

 
[Intel]: 
Some comments from our side:
High level: In general, we agree with Huawei and Nokia that requirements with medium level values can guarantee that TOC for large values (outside the CP) can be also guaranteed. At this stage we do not see TOC implementation difference for these two cases. Same time we are open to further discussion. We can discuss UE behavior difference on the next meeting and if essential difference will be observed than corresponding requirements for high level TO can be defined.
Low level: We do not see necessity to define test case which do not verify anything. In this case we agree with Ericsson suggestion to make note that 2-step RACH performance requirements are applied only to WA and MA BS types.
We proposed the following way forward:
Further study difference in UE TO compensation implementation for high and medium TO values (outside and outside the CP). If essential difference will be observed – requirements will be defined for both. Otherwise only for medium level.
Do not define requirements with low level TO values. Write note in specification that 2-step RACH performance requirements are applied only to WA and MA BS types. Demodulation performance for LA BS can be guaranteed without performance testing.
Medium level: as baseline TO, we proposed the same values as we presented recently:
Range/Cycles
15 kHz SCS
30 kHz SCS
60 kHz SCS
120 kHz SCS
X
∆t
Y
X
∆t
Y
X
∆t
Y
X
∆t
Y
Medium level
0.8
0.2
2
0.4
0.1
1
0.2
0.05
0.5
0.1
0.025
0.25
 
 
[Ericsson]: 
Before getting into values, we think that the principle of declaring support for either very close to BS (i.e. LA), or within CP, our outside CP should be agreed and requirements defined for at least the latter two. We don’t think it is good to focus on the medium level values at this stage without agreeing the overall framework.
Clearly there seems to be an algorithmic difference between supporting within the CP or outside of the CP, so we do not think that passing the “within CP” requirement should imply that any implementation is tested, including one supporting 2-step RACH in the whole of a large cell.
 
For the “low”, we can discuss further whether a requirement is set. What should be possible though is to declare that the BS supports 2-step RACH, but only within the limited range (even if the consequence of that declaration is that there is no requirement applied).
An alternative to defining a “low” T0 is to instead write in the specification that for LA BS, 2-step RACH can be supported but there is no need to fulfil a performance requirement; either would be OK.
 
[Huawei]: 
We agree that X>0 is correct after further investigation.
 
We agree that it is possible to have some values for medium level agreed in this meeting, it is not necessary for high level considering the TOC can be verified by medium level, but leave low level open for further discussion in next meeting and if no performance difference with TO=0 and max TO for LA BS, we prefer not to define requirements for it.
 
[Ericsson]: 
Our view is that we should set a requirement corresponding to the largest cell size, even if then the RACH falls outside of the CP. Nokia argue that there could be some implementations that only deal with T0 within the CP. We can accept that this may be an implementation choice, but it does not mean that there could not also be implementations with larger T0. This motivates the need for both medium and high level.
 
Regarding the low level, for LA BS the T0 is much smaller and we should not force LA BS to be designed to compensate larger T0. So this motivates the low level.
 
So our understanding is that low, medium and high levels are needed. Actually the low and high levels are based on distances not SCS so they could be the same for all SCS
 
[Nokia]: 
The table suggested by Intel is OK for us.
We agree on not having the high level row.
 
We can adjust ∆t in order to control the number of TO values, they don’t need to be the same as 4-step RACH.
 
Question to Intel: By not having the Low level row, do you understand that LA BS would have to comply to the medium level TO values as well?
 
Question to all: Should we still try to agree on values, or should we agree on the principles during this meeting?
 
 
[Intel]: 
We agree to discuss on this meeting only working principle. Regarding this we have the following comments for discussion:
What is the intention to distinguish between medium and high level? If specific TOC for each level is assumed can companies provide more details? Otherwise we think that only medium level is enough to test BS TOC implementation.
At this stage we are not sure that low level is needed at al. What we are planning to test in FR1 with such low TO? Even without TOC BS will pass the test. Probably from test motivation perspective it is reasonable to consider only one declaration (Medium level)
Regarding ∆t value, we understand that 0.1 is from 4-step RACH test procedure. Same time do we also need to reuse same step for 2-step RACH? In our understanding we can use some higher value to reduce the number of TOs. Also, to have unified solution for each SCS we can scaled (X,∆t, Y) with SCS. The above table illustrates this principle:
Range/Cycles
15 kHz SCS
30 kHz SCS
60 kHz SCS
120 kHz SCS
X
∆t
Y
X
∆t
Y
X
∆t
Y
X
∆t
Y
Medium level
0.8
0.2
2
0.4
0.1
1
0.2
0.05
0.5
0.1
0.025
0.25
 
[Nokia]: 
It seems our ”talking times” are clashing due to emails delay.
I also wrote one email on the topic, but I reply here on Ericsson’s email for clarity.
 
We agree with the values being defined per SCS, and with the suggestion to agree today on the working principle, and not necessarily on the values themselves.

 
[Ericsson]: 
My understanding of the table is different; it would be as follows:
 
Range/Cycles
FR1 (µs)
FR2   (µs)
X
∆t
Y
X
∆t
Y
Low level
0
[0.01]
0.13
0
[0.01]
0.07
Medium level
0
0.1
0.9
0
0.1
0.4
High level
0
0.1
3.8
0
0.1
0.6
 
The “low” is UEs close to the BS, “medium” within the CP and “high” up to the largest expected ISD (and outside of the CP). I’m not sure if a step of 0.01 is really needed for the low level, but it could be OK
 
Intel suggested to define the values per SCS rather than per FR; that would also be OK for us (but it would only impact the “medium” level)
 
If it is difficult to agree the values today, we could aim to agree the principles and come back on the values
 
[ZTE]:
Just to be short, I come up with some values below and please feel free to revise. The target is to have an agreement on most of simulation setup in this meeting, so we can collect and align evaluation results from different companies.And TO seems the main nutshell.
Range/Cycles
FR1 (µs)
FR2   (µs)
X
∆t
Y
X
∆t
Y
Low level
0.1
0.1
0.9
0.07
0.01
0.13
Medium level
0.9
0.1
1.92
0.13
0.1
0.4
High level
1.92
0.1
6.7
0.4
0.1
1.5


[Nokia]: 
No differentiation of (X,∆t,Y) for different BS types?
Ericsson: It is OK for us to not differentiate BS types as long as there is a declaration of the X, Y differentiating UEs very close to the BS (e.g. 20m for FR2, 40m for FR1), UEs further from the BS but whose T0 is still within the CP and UEs far enough away that the T0 is not in the CP.
Nokia: From our side it is also OK to have no differentiation on BS types.
Since for each (X,∆t,Y), there will be one set of requirements, how many sets of (X,∆t,Y) should we introduce corresponding to different SCS, TO level?
Ericsson: Three (X,∆t,Y) per FR, as described above
Nokia: We foresee these options:
    1 - Low TO range: Equivalent to LA BS (FFS if needed or testing effort can be reduced)
    2 - Medium TO range: TO values within CP length
If the other companies understand TO values larger than CP length are needed, than we would suggest to create a 3th set for Large TO range.
How declaration corresponds to (X,∆t,Y)?
Ericsson: The vendor declares which (X,∆t,Y) the BS is compliant to
Nokia: The vendor declares which (X,dt,Y) the BS is compliant to.
Should X <0? Or 0?
Ericsson: We don’t see why it needs to be less than 0 if 0 is defined as the earliest time at which the PRACH could arrive. But we are open to hear further explanation from Huawei and consider further.
Nokia: We do not think X<0 is necessary. X=0 is ok.
Assuming there is no clock error on the UE we can assume TO is always larger than 0.
Should Y > CP or <= CP?
Ericsson: Both, subject to declaration. In addition, as described above Y<=0.13 for FR1 and 0.07 for FR2 should be an option,
Nokia: We prefer Y < CP, but we are able to compromise to the option suggested by Ericsson with vendor declaration.
 
 
 
[Ericsson]: 
Here are our responses to your questions then (I think the information is already all in the file, I just re-organize here to answer your questions directly):
 
No differentiation of (X,∆t,Y) for different BS types?
It is OK for us to not differentiate BS types as long as there is a declaration of the X, Y differentiating UEs very close to the BS (e.g. 20m for FR2, 40m for FR1), UEs further from the BS but whose T0 is still within the CP and UEs far enough away that the T0 is not in the CP.
Since for each (X,∆t,Y), there will be one set of requirements, how many sets of (X,∆t,Y) should we introduce corresponding to different SCS, TO level?
Three (X,∆t,Y) per FR, as described above
How declaration corresponds to (X,∆t,Y)?
The vendor declares which (X,∆t,Y) the BS is compliant to
Should X <0? Or 0?
We don’t see why it needs to be less than 0 if 0 is defined as the earliest time at which the PRACH could arrive. But we are open to hear further explanation from Huawei and consider further.
Should Y > CP or <= CP?
Both, subject to declaration. In addition, as described above Y<=0.13 for FR1 and 0.07 for FR2 should be an option,
 
[ZTE]:
A new file "R4-2009046 Summary_325_2ndt_round_r1.docx" was created and uploaded to the same folder on the server with our latest comments as well. It is fine that we just focus on technical discussions here via email, and I will take care of logs for the summary file:-)
We can separate the discussions of defining core requirements and tests. For sure we agree that cycling values for testing should be applied, but the focus is whether or not we should create an unprecedented example where cycling is used for defining a core requirement. Actually if we do so, the cycling can be applicable for many other core requirements. However, since the majority views tend to introduce such a way, we can compromise for the sake of progress.
Under such consensus, as discussed, we need to further agree on:
(1)                      No differentiation of (X,∆t,Y) for different BS types?
(2)                      Since for each (X,∆t,Y), there will be one set of requirements, how many sets of (X,∆t,Y) should we introduce corresponding to different SCS, TO level?
(3)                      How declaration corresponds to (X,∆t,Y)?
(4)                      Should X <0? Or 0?
(5)                      Should Y > CP or <= CP?

[Nokia]: 
Answering your question
Should we introduce cycling in the core requirements definition for 2-step RACH? 
 
The core requirements may not say explicitly TO cycling, but they have to be defined considering that the tests will have cycling as Rel.15 PRACH.
 
 
[ZTE]: 
I really like your words "the cycling is part of the test spec, not the core spec", which I was trying to say but not in such a neat and accurate sentence :-)
So the primary question is: should we introduce cycling in the core requirements definition for 2-step RACH?  It would be interesting to see more inputs on this particular question. 

[Nokia]: 
I have provided my comments on the file:
R4-2009046 Summary_325_2ndt_round_r0 Eri2_ZTE_Nokia.docx 
 
[Ericsson]: 
Thanks for your response. I added some more comments in the document and uploaded it to continue the discussion (Latest comments highlighted in yellow)
 
[ZTE]: 
Thanks for your comments. 
Since we have only one running WF in this thread, it is ok for me either way, no matter summary file or WF file. That's why I didn't recommend a preferred way in the first place. If email summary file is preferred, I can mirror the discussion into the WF eventually.
Many thanks for your compromised proposal :-) It looks to me that the proposal acutally assumes a cyclic valuing for TO for specifying BS demodulation requirements for 2-step RACH. 
However in my memory/understanding, there is no such kind of requirements defined in this way where a related parameter is of rotating values, except in some testing cases. Please correct me if I am wrong. For the particular case referred in 38.141-1, it just is for testing the tolerance to timing offset, but the requirement itself is not specified in this way.
This seems the first decision we need to make in order to make good progress in this meeting. Let's wait and see if there are more comments on this particular issue. 
 
[Ericsson]:
I’m not quite sure where is best to discuss for the second round, but I prefer not to within the e-mails and adding comments into the .ppt is a bit inefficient. So I have added some comments into section 2.5 of the e-mail summary. Hope that is OK. 
In the comments, I have proposed a compromise proposal that would address most of the issues in the WF. I’d be grateful if interested companies could check it out and discuss whether it could work. 
I also added some views for the WF points in case the compromise proposal is not workable.
  
[ZTE]: 
Now it comes to our second round discussion. 
Please kindly be notified that a new sub-folder "Round 2" has been created on the server to accommodte all files prdouced in the second round discussion, and two files are already uploaded to this folder : "R4-2009046 Summary_325_2ndt_round_r0.docx", "draft R4-2008864 WF on BS demodulation requirements for 2-step RACH - r0.pptx".
Our discussion will be focused on the WF. Your comments at your earliest convenience are highly appreciated.

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  

	XXXR4-2008864 WF on BS demodulation requirements for 2-step RACH
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
Agreeable



Topic #2: Requirements for LA BS
Main technical topic overview. The structure can be done based on sub-agenda basis. 
In RAN4#94bis-e, one concern was raised about whether or not to exclude LA BS for BS demodulation performance requirements for 2-step RACH.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006540
	Intel
	Proposal 1:
Observation 1:

	R4-2006604
	Nokia
	Observation 5: Time offset in Local Area BS is expected to be in the range of 0.2 us, which is enough to cause performance degradation with 120 kHz SCS unless DM-RS or PRACH based TOC is implemented.
Proposal 6: BS demodulation requirements are needed for Local Area BS with TO < 0.2 us.

	R4-2006662
	ZTE
	Proposal 3: If a zero TO value is introduced in the performance requirements, then local area BS should be included by limiting the BS type to the requirements with zero TO, otherwise, local area BS can be excluded.

	R4-2007238
	Huawei
	Proposal 2: Exclude Local Area BS for BS demodulation requirements for 2-step RACH

	R4-2007365
	Ericsson
	Proposal 7: Further discuss whether to create a single requirement for WA and MR. For LA, preferable do not create a requirement, or create a requirement with low T0.
FR1: No requirement for LA (or 130ns)
FR2: No requirement for LA (or 70ns)   
Proposal 8: Further discuss whether as an alternative to proposal 7 to create a requirement for BS declared to support UEs greater than a defined distance from the BS.



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:
The TO value selection is discussed in Issue 1-6 if requirements are agreed for LA BS.
Open issues and candidate options before e-meeting:
Issue 2-1: Whether or not to exclude Local Area BS for BS demodulation requirements for 2-step RACH
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 1?

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

	XXXEricsson
	Sub topic 2-1: 
Others:Issue 2-1: We support option 2 as we do not see the need for T0 compensation and an LA requirement. An alternative is to take option 1-7 above and declare maximum distance; then discuss whether a requirement is needed or not for the smallest distance threshold.

	Nokia, Nokia Shanghai Bell
	 Issue 2-1: Whether or not to exclude Local Area BS for BS demodulation requirements for 2-step RACH
Option 2: No, in our opinion RAN4 should not exclude LA BS for BS demodulation requirements. 
There were already results from companies showing performance impact of TO ranges within what is expected for LA BS for large sub-carrier spacing.



	ZTE
	Issue 2-1
Option 2. Though LA BS may have a small TO value, the BS demodulation requirements are still needed for LA BS

	Intel
	Issue 2-1: Whether or not to exclude Local Area BS for BS demodulation requirements for 2-step RACH
Prefer Option 2 at this stage. Appropriate TO values should be further investigated. Same time we do not want to define requirements with small TO which is not sensitive to wrong TO compensation implementation.

	Huawei
	Issue 2-1: Whether or not to exclude Local Area BS for BS demodulation requirements for 2-step RACH
As discussed in Issues 1-4 and 1-7, define the performance requirements with cycling TO values, after the X and Y value is decided by evaluations, RAN4 can further discussion if the performance requirements are applicable for a certain BS class.


 

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:
· Further discuss the corresponding TO value for LA BS (if requirement is created)



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

	#1
	Merged into the WF on Topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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)
	Company
	Comments

	Ericsson
	Considering the 1st round discussion, we propose the following:
· The BS declares a maximum T0 that it supports:
· For FR1, it can declare either T0 maximum 0.13usec (corresponds to 40m)  or maximum 0.9usec (inside CP) or maximum 1.9usec (maximum cell size)
· If 0.9 or 1.9us are declared, the T0 is cycled in steps of 0.1usec
· If 0.13usec is declared, FFS whether a test is really needed
· For FR2, it can declare T0 maximum  0.07usec (20m), 0.4usec (inside CP) or 0.7us (outside of CP, maximum cell range)
· If 0.4 or 0.7usec are declared, then T0 is cycled in steps of 0.1usec
· If 0.07usec is declared, FFS whether a test is really needed
With this proposal, there would be no discussion on WA, MR, LA BS types. We respectfully ask companies for feedback on whether this could make a good compromise proposal.
The proposal would solve most open issues in the WF. In case the proposal is not acceptable, our views are: 
WF(1): Prefer option 1, can study further
WF(2) Prefeer option 2 where applicable 
WF(3) Prefer option 1. Special processing may be required to meet the full cell size and this should be captured in the performance requirements. By declaration, the maximum supported range for the 2 step RACH could be limited.
WF(4) Option 1 is the basis of the proposal above
WF(5) This is embedded in the proposal above. Cycling is OK for us.

Update 2020-06-02:
Regarding the cycling, yes you are right it was not agreed. I am trying to check where a compromise is possible, so if you or others prefer not to agree about cycling T0 then that is fine it can be removed from the compromise for now (i.e. made FFS). 
Regarding where it is defined; for PRACH preambles it is defined in section 8.4.1.4.2 of 38.141-1 (step 7). I understand the proposal is to do the same procedure with the 2-step RACH. You are right that the core PRACH requirement does not include the timing cycling; actually it does not mention T0. The proposal could be clarified to say that the cycling is part of the test spec, not the core spec.
Actually I think that whether to do cycling or not is not the most critical issue right now; it is part of testing. If we would remove that from the proposal above though (i.e. make cycling FFS) then the proposal basically captures that there should be a declaration of the supported T0 together with some values. It would still be valuable to check if that is something acceptable to the interested companies.

Further comments:
To ZTE: As we discussed in the e-mail, our understanding is that the T0 cycling is described in the conformance specification. In the core spec, it is not described explicitly but may be taken into account when setting the requirement.
To Nokia: We are fine with a couple of steps for the low case. Should zero also be included in the sequence ?
To Huawei: Could you explain the negative T0 a bit further ? In 38.141-1, there are no negative T0 for PRACH. I understand that if there are more than 2 UEs, one UE may have an RX timing earlier than the other. But if we define T0=0 to be the earliest possible time at which a PRACH could arrive, then there is no need for negative values ?
To Intel (and others) “not define requirements base on BS class and define one test case” is OK for us as long as we go with the declaration based approach (declare low, medium or high T0 maximum) described above. Also, we think that for the smallest maximum T0, it should be possible for a BS that does not do T0 compensation to pass the test (The performance penalty will be very low, and will not have any system impact). Actually the three max T0 possibilities are meant to correspond to (i) T0 compensation not needed (ii) T0 compensation needed but within CP (iii) To compensation needed and T0 >CP.


	ZTE
	Thanks for the compromised proposal.
It looks to me that the proposal acutally assumes a cyclic valuing for TO for specifying BS demodulation requirements for 2-step RACH. 
However in my memory/understanding, there is no such kind of requirements defined in this way where a related parameter is of rotating values, except in some testing cases. Please correct me if I am wrong. For the particular case referred in 38.141-1, it just is for testing the tolerance to timing offset, but the requirement itself is not specified in this way.
This seems the first decision we need to make in order to make good progress in this meeting. Let's wait and see if there are more comments on this particular issue.

--- Update on Jun 3
We can separate the discussions of defining core requirements and tests. For sure we agree that cycling values for testing should be applied, but the focus is whether or not we should create an unprecedented example where cycling is used for defining a core requirement. Actually if we do so, the cycling can be applicable for many other core requirements. However, since the majority views tend to introduce such a way, we can compromise for the sake of progress.
Under such consensus, as discussed, we need to further agree on:
(1) No differentiation of (X,∆t,Y) for different BS types?
(2) Since for each (X,∆t,Y), there will be one set of requirements, how many sets of (X,∆t,Y) should we introduce corresponding to different SCS, TO level?
(3) How declaration corresponds to (X,∆t,Y)?
(4) Should X <0? Or 0?
(5) Should Y > CP or <= CP?

	Nokia
	We tend to agree with Ericsson’s compromised proposal. We think we can confirm how the TO values would look like in each case. We made the table below to try to clarify. 
We think it would be good to have at least two values to the equivalent to LA BS cases if TO cycling is agreed, so we provided two suggested values for our reference. 
	TO level
	Low
	Medium
	High

	FR1
	0.05, 0.13 ?
	0.1, 0.2, …, 0.9
	0.1, 0.2, …, 1.9

	FR2
	0.02, 0.07 ?
	0.1, 0.2, …, 0.4
	0.1, 0.2, …, 0.7



Regarding ZTE’s comments, the proposal with cycling TO values is based on the procedure of clause 8.4.1.4 in 38.141 where the we also want to test tolerance to timing offset. So, from my understanding it should be OK to reuse the structure used for the PRACH with requirements in 38.104 matching testing cases in 38.141. In that case, the simulations used to determine the requirements in 38.104 would be using the TO cycling as was done for Rel-15 PRACH. 

Update 2020-06-02: 
To Intel: Answering the question from Intel, ∆t 0.1 us comes from the existing PRACH requirements on 38.141. 
If we go for that way forward, we would suggest stating that the option 1 is for FR1. For FR2 from the discussion above the values could be (0.1, 0.4, 0.1). 
To Ericsson: We are fine with 0 us in the Low TO level. 


	Huawei
	For our understanding, cycling is needed. If a fixed TO value is used for testing, some UE with wrong implementation may directly use that value rather than perform TO estimation. Also, there are different UEs with different TO value in the real deployment scenario. The test should simulate the real scenario as much as possible. For the TO, we propose to evaluate both positive value and negative value since either case may happen in the real network.
For Ericsson’s proposal, we share the same view that no need to distinguish WA, MR and LA BS types for the performance requirements definition. But for the TO value, the most direct way is to find one set of TO with maximum feasible positive and negative TO value with cycling within the range of them that are feasible to all BS types, thus only one test will be defined without BS declaration of supported maximum TO, e.g.
cycling of {-X, …-0.1, 0, 0.1, 0.2, 0.3, …, Y}µs, FFS X and Y
We somehow share the same view that cycling should be used during the test like did for Rel-15 PRACH in TS 38.141-1/2, but we should agree the maximum TO value to be used in the testing to get whole picture for 2-step RACH testing. It does not need to specify it in TS 38.104, but we need to check the time error tolerance values used for NR Rel-15 PRACH can be reused or not.

	Intel
	We agree with Huawei’s observation that cycling TO allows to preclude wrong TOC when UE use fixed value for compensation without any estimations. Also, we share similar view that it is better to not define requirements for all BS types and define only one test case.
Smallest TO (X), TO step (∆t) and highest TO (Y) need further discussion. We cannot simply reuse LTE values for X and Y since based on our evaluations even UE without TOC will pass this test at least for 15 kHz SCS. Regarding ∆t value, can companies clarify why we should use 0.1 us? In our understating there will be negligible performance difference between two nearest values (for example 0.8 and 0.9 us). At current stage we propose the following way forward on TO values for requirements definition:
Cycling values for requirements definition (Pending on the agreement on WF-1 and WF-2)
Cycling of {X, … ,X +∆t, X + 2∆t, … ,Y-∆t, Y}µs, FFS on X ,Y and ∆t
· FFS on negative X value
· FFS on same or different/scaled X ,Y and ∆t values for different SCS
· The cycling range should ensure that BS without TO compensation or with fix TO compensation value will fail the test
(X, Y,  ∆t) values:
· Option 1: (0.1, 0.9, 0.1)
· Other options are not precluded



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: Simulation setup
Main technical topic overview. The structure can be done based on sub-agenda basis. 
In this topic, simulation setup not related to TO selection is discussed for specifying BS demodulation performance requirements for 2-step RACH. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006540
	Intel
	Proposal #1:	Define 2-step RACH performance requirements with MCS 2, 2 PRB resource allocation and  TDL-A30 ns channel model
Proposal #4:	Specify MsgA demodulation performance with 1% BLER metric.

	R4-2006604
	Nokia
	Observation 3: The demodulation of MsgA may result in more than one intermediate error state. If MsgA PUSCH is not received, the gNB may answer with a fallbackRAR, whereas if MsgA PRACH is not detected, the gNB will not be able to demodulate MsgA PUSCH. The performance in the case of the fallbackRAR can already be certified with the PRACH requirements.
Proposal 3: Use as evaluation metric the SNR at which the joint MsgA PRACH and MsgA PUSCH missed detection rate is below 10%. Fallback to 4-step procedure is considered as an error.
Observation 4: 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 4: Define requirements and tests for MCS index 2 and transport block sizes of 56 bits to 72 bits.
Proposal 5: RAN4 to consider the parameters detailed in Table 1 as a basis for discussion for simulation alignment.
	Parameter
	Value 
	Value

	Scenario label
	FR1
	FR2

	Packet payload
	56 bits
	56 bits

	MCS index
	2
	2

	Number of PRBs
nrofPRBsperMsgAPO
	4
	4

	subcarrier spacing
	30 kHz
	120 kHz

	PUSCH Mapping type
	DMRS 1+1 Type B
	DMRS 1+1 Type B

	Number of symbols
	6 OFDM
	6 OFDM

	msgA-PUSCH-TimeDomainAllocation (Note 1)
	7
	7

	Waveform
	CP-OFDM
	CP-OFDM

	UE antenna configuration
	1Tx
	1Tx

	gNB antenna configuration
	2Rx
	2 Rx

	Propagation channel & UE velocity
	TDL-C 300ns, 3km/h
	TDL-A 30ns, 3km/h

	Time offset
	0, 0.1, ..., 0.9 us 
	0, 0.1, 0.2, 0.3, 0.4 us

	Preamble type
	A2
	A2

	msgA-prach-ConfigurationIndex 
(Note 2)
	96
	38

	msgA-RO-FDM
	1
	1

	nrofSlotsMsgAPUSCH
	1
	1

	nrofMsgAPOperSlot
	1
	1

	nrMsgAPO-FDM
	3
	3

	nrofDMRS-Sequences
	1
	1

	number CDM group (msgAPUSCHDMRSCDMgroup)
	2
	2

	ports per CDM group (msgAPUSCHNrOfPort )
	1
	1

	msgAPUSCH-timeDomainOffset
	5
	5

	guardBandMsgAPUSCH
	1
	1

	NOTE 1: msgA-PUSCH-TimeDomainAllocation is chosen from Table 6.1.2.1.1-2 on 38.214 [9], which results in a length of 6 OFDM symbols.
NOTE 2: msgA-prach-ConfigurationIndex is determined such that prachTDMoccasions = 3 from 38.211 clause 6.3.3.2 [10].




	R4-2006662
	ZTE
	Proposal 4: Choose 2 PRBs for specifying BS demodulation performance requirements for 2-step RACH.
Proposal 5: Set BLER equal to 0.1 as test metric for BS demodulation performance requirements for 2-step RACH.
Proposal 6: RAN4 consider Table-2 as FRC for BS demodulation performance requirements for 2-step RACH

	R4-2006661
	ZTE
	Initial simulation results.

	R4-2007238
	Huawei
	Proposal 3: Consider both PUSCH mapping Type A and Type B for performance requirements definition with test applicability rule.

	R4-2007365
	Ericsson
	Proposal 1: Preamble format and power are left to vendor choice.
Proposal 2: SNR for the requirement is defined as the SNR for the msgA part.
Proposal 3: MCS1 for FR1, MCS3 for FR2 (assuming other proposals on number of PRBs and symbols)
Proposal 4: 2 PRBs
Proposal 5: DM-RS 1+1+1
Proposal 6: Channel model is TDLC300 for FR1 and TDLA30 for FR2.
Proposal 9: No retransmissions.
Proposal 10: PUSCH BLER is 1%



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:
In this sub-topic, Tx transmitter parameters are discussed.
Open issues and candidate options before e-meeting:
Issue 3-1: Preamble format for BS requirements
· Proposals
· Option 1: A2
· Option 2: Not limited
· Option 3: Other
· Recommended WF
· Option 21?
Issue 3-2: Should retransmission be considered for BS demodulation requirements?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· Option 2?
Issue 3-3: Power offset between preamble and PUSCH
· Proposals
· Option 1: Not specified as part of the test; left for vendor to set
· Option 2: Other
· Recommended WF
· Option 1?

Issue 3-4: MCS level
· Proposals
· Option 1: MCS 2
· Option 2: MCS 1 for FR1, MCS 3 for FR2
· Recommended WF
· Option 1?
Issue 3-5: PRB number
· Proposals
· Option 1: 2
· Option 2: 4
· Recommended WF
· Option 1?
Issue 3-6: Number of symbols
· Proposals
· Option 1: 14 for FR1, 10 for FR2
· Option 2: 7
· Recommended WF
· Option 1?
Issue 3-7: Mapping type
· Proposals
· Option 1: Type A for FR1, Type B for FR2
· Option 2: both Type A and Type B for both FR1 and FR2
· Option 3: both Type A and Type B for FR1, Type B for FR2
· Recommended WF
· Option 1?
Issue 3-8: SCS
· Proposals
· Option 1: 15k and 30k SCS for FR1, 60k and 120k SCS for FR2
· Option 2: 15k for FR1, 120k for FR2
· Recommended WF
· Option 1?
Issue 3-9: DMRS configuration
· Proposals
· Option 1: 1+1+1
· Option 2: 1+1
· Recommended WF
· Option 1?
Issue 3-10: TB size
· Proposals
· Option 1: from 56 to 72 bits
· Option 2: 56 bits
· Recommended WF
· Option 1?


Sub-topic 3-2
Sub-topic description :
In this sub-topic, radio channel aspects are discussed.
Open issues and candidate options before e-meeting:
Issue 3-101: Antenna configuration 
· Proposals
· Option 1: 1T2R
· Option 2: ?
· Recommended WF
· Option 1?
Issue 3-121: Fading channel 
· Proposals
· Option 1: 3km/h, TDLC300 for FR1, TDLA30 for FR2
· Option 2: 3km/h, TDCL300 and TDLA30 for both FR1 and FR2
· Recommended WF
· Option 1?


Sub-topic 3-3
Sub-topic description:
In this sub-topic, performance metric and test aspects are discussed.
Open issues and candidate options before e-meeting:
Issue 3-132: test metric
· Proposals
· Option 1: 10% BLER on msgA
· Option 2: 1% BLER on msgA
· Recommended WF
· Option 1?
Issue 3-143: SNR reference
· Proposals
· Option 1: SNR on PUSCH/msgA
· Option 2: other
· Recommended WF
· Option 1?


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

	XXXEricsson
	Sub topic 3-1: 
Sub topic 3-2:
….
Others:Issue 3-1: We support option 2. The intention with this requirement is not to test preambles, and there is no need to restrict the 2-step RACH support to certain preambles. The power offset between PUSCH and PRACH can be set by the vendor to ensure that during testing, the preamble can be detected.
Issue 3-2: We support option 2, since the intention is to speed up the RACH access
Issue 3-3: We support option 1. The SNR is referenced to PUSCH. The PUSCH to preamble power offset can be set by the vendor to ensure that the preamble is always detected.
Issue 3-4: We support option 2 as explained in our paper; it relates to the number of PRB though.
Issue 3-5: We support option 1 as previously analysis in RAN1 suggested 2 PRB is a good optimization.
Issue 3-6: We propose option 1 to align to other PUSCH demodulation.
Issue 3-7: We believe option 1 is sufficient.
Issue 3-8: We support option 1, but an applicability rule should be used such that only 1 SCS is tested.
Issue 3-9: We support option 1 as it is the default configuration and used for msg3.
Issue 3-10: One TBS is preferable; 72 bits could be the more stringent of the two.
Issue 3-11: Option 1, similar to other requirements.
Issue 3-12: option 1. Note that TDLC-300 is not applied for FR2 today and TDLA30 is not used for FR1 PRACH.
Issue 3-13: We prefer option 2, since 1% BLER is similar to the PRACH missed detection rate.
Issue 3-14: We propose option 1; the SNR is on PUSCH and the preamble power can be set differently and appropriately to the actually used preamble.

2020-05-27:
The number of PRBs, number of symbols and MCS should be decided together.
In our RAN1 contribution R1-1905515 we observed that 4 PRBs provides only very marginal gain over 2 PRBs. Admittedly though this was considering only FR1, 30kHz SCS and the TDLa channel so we are open to further investigation. We should also be open to the possibility that the conclusion looks different for FR1 and FR2 (or even between different SCS)
Nokia: Thank you for updating our comment. From our perspective we have a preference for the 4 PRBs case. However, we won’t object if the group decides for 2 PRBs. 


	Nokia, Nokia Shanghai Bell
	Issue 3-1: Preamble format for BS requirements
We are ok with both option 1 and 2. 

Issue 3-2: Should retransmission be considered for BS demodulation requirements?
Option 2 No, retransmission cases should be accounted as errors in the BS Demodulation requirements. As discussed in our contribution, it is important to exclude “half received” MsgA, where the MsgA PRACH is received correctly but MsgA PUSCH is lost. In that case the BS answers with a fallbackRAR message and the UE sends a 4-step RACH Msg3 with the contents of MsgA. However, the fallback case is already certified with the existing PRACH requirements. 

Issue 3-3: Power offset between preamble and PUSCH
Option 1: Not specified. Not applicable in case the preamble format is not defined.

Issue 3-4: MCS level
Option 1, that was chosen on our contribution in order to result in 4 PRBs, so this could be adjusted to fit the number of PRBs.  

Issue 3-5: PRB number
Option 2, 4 PRBs. We prefer more PRBs since it would result in more frequency diversity and a better channel estimate. 

Issue 3-6: Number of symbols
Option 3 (new), 6 OFDM symbols
We proposed 6 OFDM symbols in our contribution since it would result in more 4 PRBs for the MCS 2. Depends also on how many DM-RS symbols are decided.

Issue 3-7: Mapping type
Option 3 (new) only for the mapping type declared to be supported in D.100. If both mapping type A and type B are declared to be supported, the tests shall be done for either type A or type B.

Issue 3-8: SCS
Option 3 (new) 15k and 30k SCS for FR1, 60k and 120k SCS for FR2 for the SCS declared to be supported. If 2 SCSs are declared to be supported in FR1 or FR2, the tests shall be done for only one SCS. 

 Issue 3-9: DMRS configuration
Depends on the configured number of OFDM symbols and mapping type. For the configuration on our proposal Option 2 1+1 but if more OFDM symbols is agreed, we could be better to choose 1+1+1.

Issue 3-10: TB size
We are ok with both options. 56 or 56 to 72 bits. 

Issue 3-11: Antenna configuration 
Option 1: 1T2R

Issue 3-12: Fading channel 
Option 1, TDLC300 for FR1 and TDLA30 for FR2

Issue 3-13: test metric
Option 1, 10% BLER on MsgA, where fallback to 4-step RACH is also considered as an error. 

Issue 3-14: SNR reference
Option 1, SNR on MsgA-PUSCH 



	ZTE
	Issue 3-1 Preamble format
No strong view, both Option 1 and 2 is fine.
Issue 3-2 Retransmission
Option 2, no retransmission is assumed
Issue 3-3 Power offset between preamble and PUSCH
Option 1, since the requirements is specified for the correctly detected preamble
Issue 3-4 MCS level
Option 2.
Issue 3-5 PRB number
Option 1 (2 PRBs)
Issue 3-6 # of symbols
Option 1
Issue 3-7 Mapping type
Option 2. Both type A and B 
Issue 3-8 SCS
Option 1.
Issue 3-9 DMRS conf.
Option 1.
Issue 3-10 TB size
Option 1.
Issue 3-11 Antenna conf.
Option 1.
Issue 3-12 Fading channel
Option 2. Similar to normal PUSCH.
Issue 3-13 test metric
Option 1 10% BLER for MsgA. If 1% BLER is targeted, the SNR required may be much higher to that when preamble can be correctly detected.
Issue 3-14 SNR reference
Option 1.


	Intel
	Issue 3-1: Preamble format for BS requirements
Ok with option 2
Issue 3-2: Should retransmission be considered for BS demodulation requirements?
Prefer option 2.
Issue 3-3: Power offset between preamble and PUSCH
Prefer option 1.
Issue 3-4: MCS level
Prefer to discuss after resolving issues on PRB number and TO values. Otherwise chosen configuration might be not enough sensitive to wrong TO compensation implementation.
Issue 3-5: PRB number
Ok with both options but slightly prefer option 2. 4 PRB will lead to more accurate TO estimation and biggest impact of TO.
Issue 3-6: Number of symbols
It depends on MCS and PRB number. Prefer to keep it open until agree on issues 3-4 and 3-5.
Issue 3-7: Mapping type
Agree with new option provided by Nokia.
Issue 3-8: SCS
Prefer Option 1.
Issue 3-9: DMRS configuration
Both options are ok for us.
Issue 3-10: TB size
Ok with both options.
Issue 3-11: Antenna configuration 
Ok with option 1.
Issue 3-12: Fading channel 
Prefer Option 1.
Issue 3-13: test metric
Prefer option 2. Do not clearly understand ZTE comment since in our understanding there is no problems to detect PRACH preamble on high SNR value. Same time based on our results 1% BLER is much sensitive metric to wrong TO compensation.
   ZTE: Our comments means the other way round. PRACH preamble can be detected at low SNR values, so if we go for 1% BLER for PUSCH/MsgA, it requires a much higher SNR than that for preamble detection. Better to avoid big power jump from preamble to MsgA.
Issue 3-14: SNR reference
Prefer option 1.

	Huawei
	Issue 3-1: Preamble format for BS requirements
We prefer Option 2, i.e. not limited for preamble format for BS requirements. Different manufacturers may use different configurations.
Issue 3-2: Should retransmission be considered for BS demodulation requirements?
We prefer Option 2, i.e. no retransmission.
Issue 3-3: Power offset between preamble and PUSCH
We prefer Option 1, i.e. not specified as part of the test and left for vendor to set to ensure correct preamble detection.
Issue 3-4: MCS level
We prefer Option 1, i.e. MCS 2.
Issue 3-5: PRB number
We prefer Option 1, i.e. 2PRBs.
Issue 3-6: Number of symbols
We prefer Option 1, i.e. 14 for FR1, 10 for FR2.
Issue 3-7: Mapping type
We propose to follow NR Rel-15 to consider both Type A and Type B with test applicability rule for FR1, i.e. BS can be tested either PUSCH mapping type A or B based on declaration. Type B for FR2 
Issue 3-8: SCS
We are OK to define all SCS with test applicability rule as defined in NR Rel-15.
Issue 3-9: DMRS configuration
We prefer Option 2, i.e. 1+1 that is used in NR Rel-15.
Issue 3-10: TB size
We prefer Option 1, i.e. from 56 to 72 bits.
Issue 3-11: Antenna configuration
We prefer Option 1, i.e. 1T2R.
Issue 3-12: Fading channel 
We prefer Option 1, i.e. TDLC300 for FR1, TDLA30 for FR2.
Issue 3-13: test metric
We prefer Option 2, i.e. 1% BLER on msgA.
Issue 3-14: SNR reference
We prefer SNR on PUSCH of MsgA


 
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:
· The following setup acceptable for specifying BS demodulation requirements for 2-step RACH:
· Not limiting preamble format
· No re-transmission assumed
· Not specify power offset between preamble and PUSCH/MsgA in the specification and allow TE vendor to decide it during the test with always correct preamble decoding
· 1T2R
· TDLC300-100 for FR1, TDLA30-300 for FR2
· SNR on PUSCH/MsgA
· SCS: 15k and 30k for FR1, 60k and 120k for FR2, but only one SCS can be tested
· DMRS  configuration 1+1+1 or 1+1 based on evaluation results.
· TB size 56-72 bits, subject to changes with the selection of MCS, PRB number and symbol number, assuming the least padding bits
· For mapping type, we can start with type A for FR1, and type B for FR2, but leave the other options open.
· BLER requires further discussion.
· Consider MCS level, PRB number and symbol number together, and start with MCS1, 2 PRBs  and 14 symbols for FR1, MCS 3, 2 PRBs and 10 symbols for FR2, but leaving other options open.
Candidate options:
Recommendations for 2nd round:
· Continue discussing BLER metric
· Continue discussing PUSCH mapping type



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

	#1
	Merged to WF on topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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: Miscellaneous aspects
Main technical topic overview. The structure can be done based on sub-agenda basis. 
In RAN4#94bis-e, one concern was raised about whether or not to exclude LA BS for BS demodulation performance requirements for 2-step RACH.

Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006604
	Nokia
	Observation 6: Different terminologies are being used by RAN1 and RAN2 to distinguish the normal 4-step and the new 2-step RACH procedures.  RAN1 adopts the terms Type-1 and Type-2 random access procedures. RAN2 adopts the terms 4-step RA type and 2-step RA type.
Observation 7: RAN4 has decided as part of the 2-step RACH RRM discussion to adopt the RAN2 terms 4-step RA type and 2-step RA type.
Proposal 7: RAN4 BS demodulation to adopt the terminology adopted in RAN4 RRM and by RAN2 and distinguish the random-access procedures by calling them “4-step RA type” and “2-step RA type”.



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 4-1
Sub-topic description:
For the convenience of discussing and wording for specs to differentiate 4-step RACH and 2-step RACH, a commonly used terminology may be helpful, which is the aim of this sub-topic.
Open issues and candidate options before e-meeting:
Issue 4-1: In order to facilitate the discussion and probably for specs wording, an aligned terminology to differentiate 4-step RACH and 2-step RACH is helpful. Which of the following options is recommended for BS demodulation requirements?
· Proposals
· Option 1: “4-step RA type” and “2-step RA type”, aligned with RAN2 and RRM 
· Option 2: “Type 1 RA procedure” and “Type-2 RA procedure”, aligned with RAN1
· Option 3: other options not precluded
· Recommended WF
· Option 1?

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

	XXX
	Sub topic 4-1: 
Others:

	Nokia, Nokia Shanghai Bell
	Issue 4-1: In order to facilitate the discussion and probably for specs wording, an aligned terminology to differentiate 4-step RACH and 2-step RACH is helpful. Which of the following options is recommended for BS demodulation requirements?
Option 1, this option was already aligned in the NR_2step_RACH_RRM discussion in the last RAN4 #94 Bis-e meeting. Additionally, this is also what RAN2 is adopting in e.g. 38.300, 38.311, 38.321.

	ZTE
	Option 1. Aligned with RRM session and RAN2.

	Intel
	Issue 4-1: In order to facilitate the discussion and probably for specs wording, an aligned terminology to differentiate 4-step RACH and 2-step RACH is helpful. Which of the following options is recommended for BS demodulation requirements?
Prefer option 1.  Also, from whole specification perspective it will be helpful to ask RAN1 to align their terminology too.

	Huawei
	We prefer Option 1, i.e. “4-step RA type” and “2-step RA type”, aligned with RAN2 and RRM


 
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 the terminology “4-step RA type” and “2-step RA type” aligned with RRM session and RAN2
Candidate options:
Recommendations for 2nd round:
· Capture the agreement in the WF



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

	#1
	Merge to the WF on topic #1
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	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”





image1.emf
0us 0.1us 0.2us 0.3us 0.4us 0.5us 0.6us 0.7us 0.8us 0.9us


Microsoft_Visio_2003-2010_Drawing111.vsd
0.9us


0us


0.1us


0.2us


0.3us


0.4us


0.5us


0.6us


0.7us


0.8us



