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1 Introduction

CB: # 1007_Email_SONMDT_RACH

-  Discuss left-over issues from the last meeting, specifically:

  - Position to include scs-SpecificCarrierList i.e., it should be per UL/SUL or per PRACH Configuration

  - Whether new TDD pattern should be introduced

  - Whether we need to distinguish Root Sequence Index BFR IE from Root Sequence Index, i.e., should both Root Sequence Index BFR IE and Root Sequence Index IE be introduced in the PRACH configuration?

  - Use two IE i.e. Location and Bandwidth (16 bits if no extending) and MSG1 Frequency Start (9 bits if no extending or one IE i.e. MSG1 Frequency Start from Carrier (9 bits if no extending), to present the offset to PRACH

  - Which IE should be used to indicate the mapping between RACH resources and SSB, ssb-perRACH-OccasionAndCB-PreamblesPerSSB or ssb-perRACH-Occasion?

  - Which message should be used and within which IE the PRACH configuration should be included?

  - Trigger for delivering neighbour cell’s PRACH configuration from gNB-CU to gNB-DU

- Also discuss remaining FFSs, e.g. 

 - Carrier List,

 - PRACH Frequency Start,

 - and others…

- Can also discuss other issues based on papers submitted, e.g. 

  - EN-DC, 

  - and others…

(CT - moderator)

Summary of offline disc R3-203958
Revised TPs for agreeable issues

2 For the Chairman’s Notes

Following agreements were proposed on the first round of offline discussion:
Proposal 1: Position to include scs-SpecificCarrierList should be per UL/SUL

Proposal 2: introduce a new TDD pattern for RACH optimization
Proposal 3: Not included Root Sequence Index BFR for PRACH Optimization in Rel-16. Due to lack of time in Rel-16 whether to introduce Root Sequence Index BFR is proposed to be discussed in Rel-17.
Proposal 4: To use one newly-defined IE “PRACH Frequency Start from Carrier” to indicate the difference between the “frequency-domain start point” of the RACH occasion and the “frequency-domain start point” of associated carrier
Proposal 5: To use ssb-perRACH-Occasion to indicate the mapping between RACH resources and SSB
Proposal 6: to move Zero Correlation Zone Config IE out of FreqDomainLength IE
Proposal 7: to include PRACH Configuration into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message. 
Proposal 7b: To limit the number of neighbor PRACH configurations signaled from CU to DU to a maximum of 16
Proposal 8: Whether the gNB-DU needs to report “potential PRACH conflict” is proposed to be discussed in Rel-17
Proposal 9: to agree exchange NR PRACH coordination over X2AP
Continue working on the TPs based on:
R3-203904 revised in R3-20xxxx (38.470, CMCC)
R3-203905 revised in R3-20xxxx (38.420, CMCC)
R3-203541 revised in R3-20xxxx (36.423, China Telecom)
R3-203681 revised in R3-20xxxx (38.423, CATT)
R3-203495 revised in R3-20xxxx (38.473, Huawei)
3 Discussion 

We sincerely invite our RAN3 colleagues to provide your technical understanding of the few remaining issues as below. Based on the comments collected, we could discuss on the conclusion before Thursday June 4th 8.00 UTC. We hope all the companies could compromise and finalize the summary discussion before the end of this meeting.
3.1 Issue 1: Per-Cell or per-UL/SUL parameters 

3.1.1 Issue 1-1: Position to include scs-SpecificCarrierList 
After checking the TPs and discussion paper, two options are raised:

· Option 1: per UL/SUL
· Option 2: per PRACH Configuration
The two companies [1][6] propose to add this IE per UL/SUL, their views on this issue are as follow:

· scs-SpecificCarrierList is required to figure out the actual location of the RACH resources. In fact, depending on the used numerology we may have an offset to the carrier and it should be derived from scs-SpecificCarrierList [1]

· the information in the carrier list can be used for purposes other than PRACH coordination [6]

· the information in the carrier list should always be used together with the NR ARFCN [6]
However, one company [9] proposes to include scs-SpecificCarrierList as part of PRACH Configuration only for the UL. 

Technically speaking, scs-SpecificCarrierList is per UL/SUL information, thus reasonable to be included per-UL/SUL rather than per-NR-PRACH-configuration-item, or otherwise there might be a lot of redundancy. 

Companies are invited to provide their opinion over this issue.
	Company
	Comment

	CATT
	This IE should be included per-UL/SUL.

We are open on whether to include it within the NR Frequency Info (as proposed in [2]) or outside it.

	Nokia
	We propose to send scs-SpecificCarrierList per PRACH Configuration. We think that SCS information is part of PRACH Configuration. Of course, it could alternatively be indicated per UL/SUL but we think that by introducing it per RACH Configuration it provides more flexibility and options on selecting SCS on a per RACH Configuration basis.  

	Huawei
	As we proposed in our paper, this IE should be per UL/SUL.

If you put it into PRACH configuration, there could be too much redundant info.

	China Telecom
	Same view with Huawei and CATT

	Samsung
	Agree with CATT and Huawei

	Ericsson
	The IE should be included per UL/SUL


3.1.2 Issue 1-2: Whether new TDD pattern should be introduced
Due to the “Intended TDD DL-UL Configuration NR” IE is used to address CLI, the most companies [2][6][9] [10] propose to introduce a new TDD pattern for RACH optimization. Only one company [1] objects the proposal and propose to reuse “Intended TDD DL-UL Configuration NR” IE, and their views are as follow:

If a new IE is supposed to be included it is necessary to justify why the information included in existing Intended TDD DL-UL Configuration NR would not be useful. Otherwise there might be a risk of creating duplicated information.
We propose to follow the view of majority to introduce a new TDD pattern for RACH optimization. If company has different view, input is appreciated
	Company
	Comment

	CATT
	We prefer to add a new one for safety.

	Nokia
	We prefer to add a new one to avoid confusion.

	ZTE
	We prefer to add  a new IE.

	Huawei
	Same view, a new one.

	China Telecom
	We prefer to add a new TDD pattern

	Samsung
	Same view as the above. 

This way also provide the flexibility in terms of RACH optimization, e.g., this new IE may provide a different DL-UL settings compared to existing IE considering the RACH optimization. 

	Ericsson
	Add a new TDD pattern


3.2 Issue 2: Per-PRACH-Configuration-Item parameters 

3.2.1 Issue 2-1: Whether we need to distinguish Root Sequence Index BFR IE from Root Sequence Index

Two companies [5][9] agree to distinguish Root Sequence Index BFR from Root Sequence Index. Their reason is as follow:

· In this case we can identify PRACH Configuration introduced for BFR as opposed to other cases. If the Root Sequence Index is reused and since we agreed not to distinguish among different causes of random access, network cannot know that PRACH Configuration is for beam failure recovery as opposed to another purpose [9]. 

· the NW can configure different value for the prach-RootSequenceIndex and rootSequenceIndex-BFR. Moreover, in order to improve the ratio of access success during the beam failure procedure, the NW also need to consider how to configure or optimize the rootSequenceIndex-BFR value [5].
Two companies [1][6] object to include a dedicated Root Sequence Index BFR. Their reason is as follow:

· the rootSequenceIndex-BFR is just the root sequence index for the PRACH configuration set used in BFR procedure [6].

· PRACH Configurations for beam failure recovery, including the root sequence index as well as other time and frequency resources can be conveyed as part of current PRACH configuration IE items [1].
Companies are invited to provide their opinion over this issue.

	Company
	Comment

	CATT
	No need.

We have agreed that RA cause is not needed for PRACH coordination, and thus the reason provided in [9] is not persuading.

Not including a separate root sequence index BFR does not mean that the root sequence index used for BFR should be the same as the one used for other RA. We can encode it as following for example:

>NR PRACH Configuration List
>>NR PRACH Configuration Item #0 (used for common random access)
>>>Frequency offset (e.g. value = 30)
>>>>>>Root Sequence Index (e.g. value = 50)
>>NR PRACH Configuration Item #1 (used for BFR)
>>>Frequency offset (e.g. value = 90)
>>>>>>Root Sequence Index (e.g. value = 100)

Hence the reason provided in [5] is not persuading either.

	Nokia
	We propose to distinguish Root Sequence Index BFR from Root Sequence Index. By doing so, we allow means for optimization also of the beam failure recovery procedure. 


	ZTE
	Share the view with CATT.

	Huawei
	No need to distinguish the purpose of the PRACH config.

	China Telecom
	Share the same view with Nokia. the NW can configure different value for the prach-RootSequenceIndex and rootSequenceIndex-BFR. Moreover, in order to improve the ratio of access success during the beam failure procedure, the NW also need to consider how to configure or optimize the rootSequenceIndex-BFR value. Thus, it is beneficial to include the rootSequenceIndex-BFR as an independent IE in PRACH Configuration information to improve the UE experience during BFR procedure.

	Samsung
	Share the view as CATT. 

The intention of distinguish seems to do optimization for BFR. However, as CATT mentioned, RA cause is not included so that the RA triggered by BFR is not known by gNB side. Thereby, the BFR specific optimization becomes invalid. 

	Ericsson
	No need


3.2.2 Issue 2-2: OFFSET TO PRACH

The next issue is over how to indicate the “frequency-domain start point” of the RACH occasion with the lowest frequency-domain position on the granularity of radio blocks. Three options are raised:

· Option 1: To use two IEs: Location and Bandwidth (16 bits if no extending) and MSG1 Frequency Start (9 bits if no extending), which is the same solution as in Uu. The first IE indicates the difference between the “frequency-domain start point” of the associated BWP and the “frequency-domain start point” of the associated carrier, and the latter IE indicates the difference between the “frequency-domain start point” of the RACH occasion and the “frequency-domain start point” of associated BWP [9].

· Option 2-1: To use one newly-defined IE: MSG1 Frequency Start from Carrier (9 bits if no extending), indicating the difference between the “frequency-domain start point” of the RACH occasion and the “frequency-domain start point” of associated carrier. [1]

· Option 2-2: In order to apply for 2-step RACH which will introduced in Rel-17, two companies suggest to rename the IE’s name proposed in Option2-1 to e.g. “PRACH Frequency Start from Carrier”. [6][10]
Companies are invited to provide their opinion over this issue.
	Company
	Comment

	CATT
	Option 2-2.

Nevertheless we are open to other options if agreeable, e.g. using an ARFCN directly, counting from Point A instead of the lowest edge of SCS-specific carrier, or Option 1 with clarification one what BWP should be used for encoding.

	Nokia
	Option 1. MSG1 Frequency Start from Carrier is an optimization that can be considered for Rel. 17. Same applies for Option 3 that tries to address 2-step RACH, which is not part of Rel. 16.

	ZTE
	Option 2-2

	Huawei
	We are fine to use the name ‘PRACH Frequency Start from Carrier’

	China Telecom
	Option 2-2

	Samsung
	Option 2-2, which is a future-proof way.

	Ericsson
	Option 2-2 


3.2.3 Issue 2-3: Mapping between RACH resources and SSB

Two options are raised:

Option 1: To use ssb-perRACH-OccasionAndCB-PreamblesPerSSB (5 to 7 bits if no extending). The field description is as below:

Option 2: To use ssb-perRACH-Occasion (3 bits if no extending).

The most companies [1][2][6] agree to choose Option2. One company [9] prefers Option 1 but can support option2 for the sake of progress. 

To follow the view of majority, we propose to use ssb-perRACH-Occasion for mapping between RACH resources and SSB. If company has different view, input is appreciated
	Company
	Comment

	CATT
	Option 2.

Nevertheless we are open to any other option if agreeable.

	Nokia
	Option 1. But we are willing to accept Option 2 for the sake of progress.

	Huawei
	Option 2. 

	China Telecom
	Option2

	Samsung
	Option 2

	Ericsson
	Option 2


3.2.4 Issue 2-4: move Zero Correlation Zone Config IE out of FreqDomainLength

One company suggests to move Zero Correlation Zone Config IE out of FreqDomainLength IE, because the Zero Correlation Zone Config is same for L839 and L139, then this IE should remove from CHOICE structure.

Companies are invited to provide their opinion over this issue.

	Company
	Comment

	CATT*
	Both approaches are ok for us.

	Nokia
	We do not have a strong opinion on this aspect.

	Huawei
	No strong view.

	China Telecom
	No strong view

	Samsung 
	Agree since in RRC this IE is shared by L839 and L139.

	Ericsson
	Both approaches are ok.


3.3 Issue 3: PRACH Coordination over F1 interface

3.3.1 Issue 3-1: Which message should be used and within which IE the PRACH configuration should be included?
In last meeting we agreed that an existing message should be used to deliver PRACH configuration of neighbour cells toward the gNB-DU. As to which message should be used and within which IE the PRACH configuration are still FFS. The following alternatives are on the table:

· Alt 1: to add a list of neighbour cells directly within some F1AP DL messages (F1 SETUP RESPONSE, GNB-DU CONFIGURATION UPDATE ACKNOWLEDGE and GNB-CU CONFIGURATION UPDATE), namely “Cell Information Notification List”, with PRACH coordination-related parameters included within it as optional IEs; [6]

· Alt 2: to include PRACH Configuration into the Neighbour Cell Information List Item within the GNB-CU CONFIGURATION UPDATE message. [9]

Companies are invited to provide the update of views if any.

	Company
	Comment

	CATT
	Both approaches are ok for us.

Slightly prefer Alt 1 since there has been some concern of “hijacking an existing IE” for Alt 2.

	Nokia
	We support Alt.2. 

	ZTE
	Perfer Alt.2

	Huawei
	Slightly prefer alt. 1. OK to alt.2 if can avoid the impact on CLI.

For alt.1, shouldn’t we remove the case of F1 SETUP response message? Because I remember that last meeting, one comment is that F1 interface is setup earlier than Xn setup usually.

	China Telecom
	We support Alt2

	Samsung 
	Slightly prefer to Alt. 1 since it provides more chance to inform the PRACH configuration. For example, when F1 is set up, the gNB-CU may already set up Xn with neighboring gNBs; then, F1 Setup Response message can be used to provide PRACH configuration. While Alt. 2 is acceptable for us. 

	Ericsson
	We prefer Alt1 and in particular we would like to send an initial set of neighbor PRACH configuration information to the DU only once. We would then like the Du to request for more assistance information if needed.


3.3.2 Issue 3-2: Trigger for delivering neighbour cell’s PRACH configuration from Gnb-CU to gNB-DU
Regarding the triggering of transferring PRACH Configuration from gNB-CU to gNB-DU, there have been two main approaches:
· No need for the gNB-DU to report any “potential PRACH conflict”. And the gNB-CU can filter the PRACH configuration of intra-frequency neighbor cells on its own to prevent huge signaling. [6]

· A gNB-DU sends to its gNB-CU RACH information, comprising RACH failure and RACH success information about accesses on the cells it controls. gNB-CU sends to a gNB-DU a limited set of neighbor PRACH Configurations, filtered according to the cells that seem to be in RACH Configuration Conflict based on the received information on RACH Failures and RACH successes at the gNB-CU. [9]

Companies are invited to provide the update of views if any.

	Company
	Comment

	CATT
	No need for the gNB-DU to trigger.

	Nokia
	We believe that a gNB-DU should provide the gNB-CU both success and failure information on RACH accesses on its cells. The number of RACH Failures does not tell enough regarding the RACH performance unless it is correlated to the number of successes. RACH success and RACH failure information can be sent through Xn to neighbouring gNB-Cus. Such information at a gNB-CU can help it determine which of its cells are in conflict with other cells and enables gNB-CU  filter PRACH Configurations according to those cells. This information can further be sent by gNB-CU to gNB-DU, under the same or different gNB-CU, to help it determine neighbouring cells in RACH conflict.

	Huawei
	We donot see the need for the DU to ask CU feedback certain PRACH configurations of some neighbor cells.

Because, the CU does not have extra info compared to the stage when sending the information during gNB-Cu configuration update.

Therefore, the filtering in gNBCU should be the same for the two use cases.

	Samsung 
	Share view as CATT and Huawei.

DU triggering can be considered as a further optimization. We didn’t see any technical issue if we do not use this mechanism. 

	Ericsson
	We strongly believe that the number of neighbor PRACH configuration the CU should pass to the DU should be limited in size to avoid overlarge messages. For this reason we think that the most efficient way is for DU to signal to CU whether more neighbor PRACH info are needed and for what cell. Otherwise the CU would be totally blind with respect to which PRACH configurations to send to the UD and it will send configurations that are totally useless because they correspond to cells for which there is no PRACH conflict.


3.4 Issue 4: PRACH Coordination over X2 interface

According to the discussion in last meeting and the views in [5], the most companies agree to exchange NR PRACH coordination over X2AP. So, we propose to follow the view of majority to agree exchange NR PRACH coordination over X2AP.

If company has different view, input is appreciated
	Company
	Comment

	CATT
	Agree to include.

	Nokia
	Agree to include

	ZTE
	Agree to include

	Huawei
	Agree.

	China Telecom
	Agree to include

	Samsung
	Agree


4 Conclusion, Recommendations [if needed]

If needed
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