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1 Introduction
CB: # 36_PRACHCoordination

- Protected E-UTRA Resource Indication is transferred from the eNB to the SA gNB via core network? The detail definition can reuse the definition in X2AP? LS to CT4 for the inter core network nodes transfer? HW

- Additional EN-DC X2 interface between LTE site and NR standalone site are not considered in scenario 1, the coordination information in both solutions includes the coordination/protection information defined in Rel-15 and PRACH configuration defined in TS36.423? CT
- Use cases, partial solution beneficial? No questions to be asked to RAN1? E///

- E-UTRA NR Cell Resource Coordination procedure and Protected E-UTRA Resource Indication IE can be reused? Support to exchange PRACH configuration between NR and LTE? ZTE
- Try to find the way move forward, capture agreements if any
(CT - moderator)
Summary of offline disc R3-215839
The deadline of the first round is UTC17:00, Thursday, 3th, Nov 2021

The deadline of the second round is UTC 12:00, Tuesday, 9th, Nov. 2021

2 For the Chairman’s Notes

No consensus on whether to agree solution 1 or solution 3

Down selection on the solutions need to be done in next meeting
Proposal to be agreed: agree to reuse Protected E-UTRA Resource Indication (from LTE to NR) + E-UTRA-NR cell resource coordination information to support resource coordinate between SA NR and LTE. Whether to exchange PRACH Configuration as resource coordination information is FFS.
3 Discussion-Second Phase
3.1 Solution 1 vs Solution 3
Based on the 1st Phase discussion, the most companies support Solution 3 while three companies support Solution 1. The main concern of Solution 1 is that this solution need introduce an additional interface for NR standalone sites which massively increases the cost of standalone sites and has a quite impact on the existing network architecture.

Question 1: do companies agree that solution 1 has a quite impact on the existing network architecture?

Please provide any view / comments on this topic and the question in bold below:

	Company
	

	Nokia
	From standards perspective there should be no show-stopper for solution 1. 

	Huawei
	I propose that at this meeting we agree that both solution 1 and 3 are candidates and down selection can be done at next meeting?

	ZTE
	Agree with Huawei.

	China Telecom
	It seems that all the companies could not reach a consensus at this stage. So we agree to down select solution 1 and solution 3 in next meeting.
As we know, an enhanced signaling mechanism in the NSA scenario was agreed in Rel-15. The essence of solution 1 is to introduce NSA functionality for a SA site… This solution contradicts the requirement of this scenario. Our scenario/requirement is to study a potential solution on how to coordinate intra-frequency interference between LTE and NR SA site. As you know, our 5G network had shutoff NSA mode and transfer to SA only mode. In solution 1, only interference coordination function seems useful and other NSA typical functionalities are useless to operators… it implies that operators should waste money to buy so much useless things…. That is why we object to solution 1…
In addition, if only interference coordination functionality and X2 interface are introduced in SA architecture, the figure4.4.-1 for NG-RAN architecture in TS38.300 need to be updated…
Therefore, based on the above analysis, we don’t think solution 1 is no impact……In fact, each solution comes at a price



	Ericsson
	Solution 1 has minimum impact on product implementation. 
In reply to China Telecom, it is not true that support for an ED-DC X2 implies support for all the features implemented over that interface. The standard does not mandate the use of specific EN-DC features. Whether an EN-DC X2 can be deployed with support of a selected number of feature is purely an implementation and commercial discussion between operator and vendors. This discussion does not belong to 3GPP. Hence it cannot be concluded that the EN-DC X2 usage has any impact o the system.

	CATT
	Solution 1 may need to improve hardware module and introduce more network configuration, which may massively increase the cost of standalone sites.


Question 2: views about the specification impact of Solution 1
Please provide any view / comments on this topic and the question in bold below:

	Company
	

	Nokia
	Solution 1 is already available in the standard, so no specification impact.

	ZTE
	Solution 1 actually force Operator to enhance network with MR-DC which may not needed.

In order to solve interference issue, it is not appropriate to introduce a huge feature into network. 

	China Telecom
	The details of solution 1 is not clear…
Full NSA functionality or partial NSA functionality (i.e., only support interference coordination procedure and X2 interface)?

	Ericsson
	Solution 1 has zero impact on specifications. 

	CATT
	Solution 1 may have little impact on specification, but we cannot see clearly

	
	


For Solution 3, two companies have concerns on the impact on both RAN and CN.
Question 3: Do companies agree that Solution 3 has higher impact to both CN and RAN than Solution 1? 
Please provide any view / comments on this topic and the question in bold below:

	Company
	

	Nokia
	Solution 3 impacts the CN, while solution 1 does not. Solution 3 would therefore require SA2 discussion and also CT4 spec update for N26.

	China Telecom
	Need to define new container for S1 and NGAP…
And CT4 is also impacted….

But this is not a big problem….The impact should not be overstated…

	Ericsson
	Solution 3 has impacts on E-UTRAN, NG-RAN, EPC and 5GC. Note that signalling needed to support Solution 3 needs to pass through at least one AMF and one MME. If any of these nodes does not support the feature, it will not be possible to coordinate resources.
Also, if resource coordination requires some form of semi dynamic resource coordination, the level of signalling will have to be supported by both EPC and 5GC, which creates higher cost per bit.

	CATT
	Solution 3 is transparent to CN, so, it’s have little impact on CN, which can analogy with the coordination of SON cross RAT and can be confirmed with CT4. Solution 3 has less impact than solution 1 as not need to introduce massive configuration to a standalone NR sites.

	
	

	
	


4 Discussion -First Phase

Based on the 1st phase discussion, the following agreement can be agreed. 
Proposal: to exchange Protected E-UTRA Resource Indication (only from LTE to NR) + E-UTRA-NR cell resource coordination information between LTE and NR. Whether to include PRACH Configuration is FFS.

For the second Phase, the moderator proposes to further evaluate Solution 1 and Solution 3 from the perspective of the implementation and the possible specification impact.
The latest progress for this topic in last meeting are copied as follow:
RAN3 acks the issue that when new standalone NR sites are deployed to the same frequency carrier, there may be interference between the standalone NR site and its neighboring LTE sites, for example, interference between LTE PRACH and NR PRACH, the potential solutions can be discussed in RAN3, if RAN3 standard impact identified, RAN3 will decide whether the LS to RAN1 is needed 

To be continued...
The scenario 1 was agreed to be considered in TEI-17. Since there is no consensus to send the LS to RAN1, RAN3 Chair encouraged to discuss the potential solutions and then decide whether the LS to RAN1 is needed. In this meeting, there are four discussion papers and four CR/TPs on this issue. For the purpose of facilitating discussion, moderator copies proposals/conclusion from four discussion papers.

In the paper [1] from Huawei, the proposals are:

· Proposal 1: S1 and NG signalling are extended to transfer the information to support the interference avoidance and coordination between LTE cells and standalone NR cells on the same spectrum.

· Proposal 2: The LTE-NR coexistence mechanism in EN-DC can be taken as baseline 

· Proposal 3: Protected E-UTRA Resource Indication is transferred from the eNB to the SA gNB via core network. The detailed definition can reuse the definition in X2AP.

· Proposal 4: E-UTRA-NR cell resource coordination information is exchanged between the eNB and the SA gNB via core network. The detailed definition can reuse the definition in X2AP.

· Proposal 5: To send a LS to CT4 for the inter core network nodes transfer.

Here, Huawei proposes to extend S1/NG signaling to transfer interference avoidance and coordination information between LTE and NR site. And corresponding CRs for NGAP and S1AP are in [3] and [4], respectively. 

In the paper [2] from Ericsson, the following conclusions were achieved:
· Conclusion 1: current resource coordination features specified over Xn and X2 allow granular resource coordination of data channels and control channels for scenarios where LTE and NR share the same spectrum with overlapping cell coverage

· Conclusion 2: in order to support resource coordination for data and control channels between co-channel sharing LTE and NR sites, LTE shall support some level of resource coordination functionalities

· Conclusion 3: Connecting LTE and NR via EN-DC X2 is the most effective way to achieve LTE-NR resource coordination without the need of any new functionalities.

· Conclusion 4: a partial resource coordination solution, e.g. only tackling RACH coordination, would leave co-channel sharing cells exposed to interference that would drastically drop performance

· Conclusion 5: RAN1 has already concluded that co-channel sharing between LTE and NR is a relevant scenario for which interference and resource coordination solutions are needed. RAN1 has already detected such solutions with X2/Xn based functionalities. Hence there are no questions to be asked to RAN1

In the paper [5] from China Telecom and CATT, the proposals are:

· Proposal 1: an additional EN-DC X2 interface between LTE site and NR standalone site are not considered in scenario 1.

· Proposal 2: To add a PRACH/interference Configuration IE defined in TS36.423 and NCGI of the paired NR cell to the Neighbour Information E-UTRA IE in XnAP.

· Proposal 3: to extend the downlink/uplink RAN configuration Transfer procedure in NGAP and MME/eNB Configuration Transfer procedure in S1AP message is a simple and straightforward solution to support the coordination information exchange between LTE and NR node.

· Proposal 4: There is no need to consider OMC based solution in resource coordination between LTE and NR

· Proposal 5: The coordination information in both solutions includes the coordination/protection information defined in Rel-15 and PRACH configuration defined in TS36.423.
In the paper [6] from ZTE, the proposal is:

· Proposal 1: In order to support resource coordinate between SA NR and LTE, E-UTRA NR Cell Resource Coordination procedure and Protected E-UTRA Resource Indication IE can be reused.

· Proposal 2: To support exchange PRACH configuration between NR and LTE.
· Proposal 3: To use following messages for resource coordinate between SA NR and LTE:

· eNB Configuration Transfer (S1AP); 
· MME Configuration Transfer(S1AP);

· UPLINK RAN CONFIGURATION TRANSFER(NGAP);

· DOWNLINK RAN CONFIGURATION TRANSFER(NGAP).

And the corresponding TPs for S1AP and NGAP can be found in [7] and [8].

In the following, we take each related question in a separate section.
4.1 Potential Solutions

In order to support resource coordination between LTE and NR standalone site for the agreed scenario, the papers [1][2][5][6] propose three solutions.
4.1.1 Solution 1: to establish a EN-DC X2 interface between LTE and NR SA site
The paper [2] proposes to introduce EN-DC X2 interface for NR standalone site. As illustrated in Fig 1 and Fig 2, the NR standalone site would need to establish a X2 interface with LTE site. This solution implies that the NR SA site need to support an additional X2 interface.
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Figure 1 5G DSS deployment
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Figure 2 interference from DSS cell to newly-built NR gNB

However, the paper [5] has different views on this solution:

· From perspective of implementation and network optimization, the proposed solution in [2] may need an additional X2 interface hardware module and more network configuration. 

· The proposed solution in [2] may massively increase the cost of standalone sites and has a quite impact on the existing network architecture, compared to the existing standalone architecture.

Question 1: Is Solution 1 acceptable/preferred to you based on the above analysis?

Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	Yes, a solution based on DSS signalling already available on the X2 interface should be preferred compared to e.g. transfer of DSS IEs via the CN. 

	Huawei
	Solution 1 is acceptable, but not preferred, because it forces the operator to setup EN-DC X2 between eNB and SA gNB which seems increase operators maintenance cost.

	CATT
	Solution 1 may increase both CAPEX and OPEX, and with the further deployment of NR, the X2 interface for a standalone NR site seems to be redundancy.

	ZTE
	No. In general, X2 interface is always not mandatory interface from early stage of LTE. It is not a good choice for real commercial network. 

	Lenovo, Motorola Mobility
	We share the same view with CATT and ZTE. Solution 1 seems not a good solution.

	China Telecom
	Not acceptable

1) china operators are deploying SA sites in NR network, and shutoff the existing NSA sites…Introduce an EN-DC interface to SA site will increase CAPEX and OPEX…

2) if solution1 is agreed, the figure4.4.-1 in TS38.300 need to be updated…. And LTE eNB entity and X2 interface shall be added….
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In addition, since some NSA attributes will be introduced in this solution, RAN3/SA5 impact exist…. For example, since no X2-U connection between gNB and EPC, do we need to set legacy TAC for gNB? Too much impact needs further analysis….



	China Unicom
	Not support to build X2 interface for such scenario.

	Ericsson
	Yes, Solution 1 is the best solution because it is already standardised and it enables full cross cell interference protection.

To enable partial interference coordination is not feasible. This would mean to achieve PRACH coordination but still to be subject to e.g. data channel interference. Very degraded performance would be experienced, hence the solution purely based on signlling the PRACH configuration in Neighbour Information E-UTRA IE in XnAP is not feasible. 

The other solution that is proposed at this meeting is to transfer the Resource Coordination information over NG. However we do not understand how that solution would have a lesser impact with respect to setting up an EN-DC interface and reuse current solutions. 

Transferring the Resource Coordination information via the CN has a much bigger impact than the current EN-DC based solution because:

· CN needs to support it from scratch

· RAN nodes need to support it from scratch (even the RAN nodes that already support the EN-DC based solution)

Hence the alternatives are the following:

1) Enable a solution based on the existing EN-DC Resource coordination procedures (full interference coordination, no standard impacts)

2) Achieve resource coordination via OAM configuration, e.g. configured resource partitioning

3) Do not apply resource coordination 


Moderator Summary:

8 companies answered this question. Three companies support this solution. 5 companies disagree with this solution. The main concern is that this solution need introduce an additional interface for NR standalone sites which massively increases the cost of standalone sites and has a quite impact on the existing network architecture. 
Therefore, the 2nd phase discussion is needed to check the implementation and the possible specification impact.
4.1.2 Solution 2: to enhance X2/XnAP message

The paper [5] proposes a solution to use a collocated gNB as a “proxy” to signal LTE PRACH/interference configurations from a collocated eNB to neighbour gNBs. Normally, the collocated eNB and gNB can share the cell level configuration and scheduling information via private internal interface. And how to acquire the LTE PRACH configuration of collocated LTE cells is up to implementation. This solution does not change the interface and architecture of 5G standalone network.
Question 2: Is Solution 2 acceptable/preferred to you based on the above analysis?

Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	It doesn't seem needed to enhance X2/XnAP messages. [5] provides an overview of different of different solutions, and a solution based on exchange of LTE PRACH configuration doesn't seem to be preferred in [5]. We agree with [5] on this point. 

	Huawei
	Solution 1 or solution 3 seems more powerful. Solution 2 cannot cover all the cases of the interference.

	CATT
	It ok for us

	ZTE
	Not acceptable. The solution is sub optimal. It is hard to guarantee that a collocated RAN node happen to be in the interference area.

	Lenovo, Motorola Mobility
	We share the same view with ZTE and Huawei. Solution 2 can not cover all the cases.

	China Telecom
	Ok for us…a simple and straightforward solution

	China Unicom
	Option 2 seems as one of the implementation solutions to solve the issues.

	Ericsson
	Solution 2 provides limited coverage to cross cell interference because it only ensures PRACH resource separation. Every other type of interference is left un-coordinated, e.g. data channel interference, RS interference etc. With such level of interference, performance in the channel sharing cells will be so degraded not to make co-channel sharing advantageous anymore.


Moderator Summary:

Three companies support this solution while five companies don’t.

The main concern is that this solution can not cover all the cases of interference coordination. 
4.1.3 Solution 3: to enhance S1/NGAP message 
Three papers [1][5][6] propose S1/NGAP based solution which utilizes a S1/NG signaling to exchange configuration/coordination information. And the following messages are need to be enhanced for resource coordinate between SA NR and LTE:

· eNB Configuration Transfer (S1AP); 

· MME Configuration Transfer(S1AP);

· UPLINK RAN CONFIGURATION TRANSFER(NGAP);

· DOWNLINK RAN CONFIGURATION TRANSFER(NGAP).
Question 3: Is Solution 3 acceptable/preferred to you based on the above analysis?

Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	We believe that the CN should not be used to convey interference related information in the discussed scenario involving adjacent nodes.

	Huawei
	Preferred. This is the most straightforward solution that we foresee to address operator’s requirement.                                                                                    

	CATT
	It ok for us

	ZTE
	Preferred. We need a solution to cover all the case and guaranteed to be workable. 

	Lenovo, Motorola Mobility
	Preferred. We think solution 3 is straightforward. For Nokia’s comments, we don’t agree CN is impacted considering the information is transparent to CN.

	China telecom
	Agree with Huawei, ZTE and Lenov. .we are also ok for this solution. Since these information is transparent to CN, so there is no impact to CN

	China Unicom
	If the interference related information is transferred via CN, the impact on CN should be also be discussed for supporting Option 3.

	Ericsson
	Solution 3 is not acceptable.

We would like to focus on the starting problem here.

The starting problem is that the legacy eNB sites do not want to be impacted due to too high cost of Resource Coordination implementation.

The solution of supporting resource coordination via the CN implies an even higher impact than the *existing* solution based on EN-DC X2. This is because:

· CN is impacted

· NG-RAN is impacted

· E-UTRAN is impacted

Could the proponents please explain how Solution 3 is more convenient than a solution based on EN-DC X2? 


Moderator Summary:

Six companies support this solution and only two companies don’t. Two Operators prefer this solution. The main concerns are the impact on CN and RAN.

Therefore, this solution need to be discussed in 2nd phase.
4.1.4 Solution Selection
In this meeting, we need to select a solution as baseline for future discussion. Therefore, moderator would like to invite companies to provide your views on which solution(s) is acceptable, while which is not. 

Question 4: Your views on the potential solutions? Note that several solutions can be considered. 

Please provide any view / comments on this topic and the question in bold below:

	Company
	Acceptable solution(s) 
	Not acceptable solution(s)

	Nokia
	Solution 1
	Solution 2 (not needed), Solution 3

	Huawei
	Solution 1 or 3
	

	ZTE
	Solution 3
	Solution 1 or 2

	Lenovo, Motorola Mobility
	Solution 3
	Solution 1

	China Telecom
	Solution3, or Solution 2

Slightly prefer Solution3
	Solution1 

	China Unicom
	Solution3 or Solution 2
	Solution1 

	Ericsson
	Solution 1
	Solution 2 (not needed), Solution 3


Moderator Summary:

Six companies support solution 3. Two companies support Solution 2 while Three companies prefer Solution 1. From the perspective of moderator, the implementation and the possible specification impact of solution 1 and solution 3 need to be checked in 2nd phase.
4.2 Resource Coordination Information between LTE and NR
The question on which coordination information need to be exchanged between LTE and NR site was discussed in four discussion papers. Three papers [1][5][6] agree to transfer the Protected E-UTRA Resource Indication IE and E-UTRA-NR cell resource coordination information between LTE and NR. The detail definition can reuse the definition in X2AP. 

In addition, two papers also think the PRACH configuration is also needed [5][6]. One paper [2] was opposed to only tackle RACH coordination problem. That is because without data and control channel resource coordination there will always be a drastic drop in performance between the neighbouring cells, which would make the use case of co-channel sharing invalid.
Question 5: Do you agree to reuse Protected E-UTRA Resource Indication (only from LTE to NR) + E-UTRA-NR cell resource coordination information+ PRACH configuration(Optional) as resource coordination information between LTE and NR SA site?
Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	Fine to reuse the IEs introduced for DSS. These IEs also cover uplink, so we don't see why to additionally transfer PRACH info. 

	Huawei
	Agree.

	CATT
	Agree 

	ZTE
	Agree. In addition to exchange dynamic configuration, static configuration (e.g. PRACH ) can also help to alleviate the interference.

	Lenovo, Motorola Mobility
	Agree

	China telecom 
	Agree with ZTE…

PRACH Configuration includes the semi-static configuration for PRACH. This information is not included in Protected E-UTRA Resource Indication 



	Ericsson
	If we use Solution 1, the information mentioned in the question (Protected E-UTRA Resource Indication (only from LTE to NR) + E-UTRA-NR cell resource coordination information) is already exchanged. With this information there is no need to exchange PRACH configurations as resource coordination includes UL resource information and RS coordination


Moderator Summary:

All the companies support to exchange Protected E-UTRA Resource Indication (only from LTE to NR) + E-UTRA-NR cell resource coordination information between LTE and NR. Two Companies think there is no need to transfer PRACH configuration. 
4.3 Need a LS to RAN1?
In last meeting, whether to send a LS to RAN1 was not reached consensus. If any solution is agreed, do you think we still need a LS to RAN1 to ask further question?

Question 6: Do you think we still need a LS to RAN1 to ask further question, if any solution is agreed?
Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	We believe that solution 1 doesn't need LS to RAN1.

	Huawei
	IF solution 3 is selected, LS may be needed to check with RAN1 about the performance impact due to the NG/S1 delay.

	CATT
	That decided by which solutions we choose,. Solution 2 and 3may need.

	Lenovo, Motorola Mobility
	LS to RAN1 could be helpful for all solutions

	China Telecom
	Solution 3 may need. Other solutions don’t need this LS

	Ericsson
	For solutions 1 and 3, we so do not see the need for an LS to RAN1 as we are purely discussing how to reuse existing information.

For Solution 2, there would be the need to ask RAN1 as there are doubts on whether Solution 2 can resolve co-channel interference.

	
	


Moderator Summary:

This questions depends on which Option is finally selected.
4.4 Need a LS to CT4?
Question 7: Do we need a LS to CT4 for the inter core network nodes transfer, if Solution 3 is agreed? [1] 

Please provide any view / comments on this topic and the question in bold below:
	Company
	Comment

	Nokia
	We don't believe that solution 3 is agreeable, but would in that case require LS to SA2 and CT4.

	Huawei
	Ok not to send the LS at this stage.

	CATT 
	Yes, if solution 3 is chosen, LS is needed 

	Lenovo, Motorola Mobility
	Yes for solution 3

	China Telecom
	If Solution 3 is agreed, LS is needed…

	Ericsson
	Agree with Nokia

	
	


Moderator Summary:

This questions depends on which Option is finally selected.
Conclusion, Recommendations [if needed]

If needed
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