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1 Introduction

CB: # 30_PRACHCoordination

- Check with RAN1 on the validity of the scenario mentioned above and on which channels, the interferences shall be avoided firstly? Solution can be discussed later. HW

- Co-channel interference mitigation solutions could be available by establishment of a direct eNB-gNB interface or via OAM coordination? E///

- Consider the issue and provide solutions to mitigate interference due to co-channel NR-LTE deployment in Rel-17? PRACH configuration can be exchanged between the NR and LTE systems to alleviate uplink co-channel interference of LTE and NR. China Telecom, ZTE
- LSout to RAN1 if needed?
[NWM] (CT - moderator)

Summary of offline disc in R3-214192
The deadline of the first round is UTC17:00, Thursday, 19th, Aug 2021

The deadline of the second round is UTC 12:00, Tuesday, 23rd, Aug. 2021

2 For the Chairman’s Notes

First round, we propose to agree the following proposals:

Proposal 1: The Scenario 1 on coordination between the standalone NR sites and their neighboring LTE sites need to be studied in TEI-17.

Proposal 2: to send the LS to RAN1 to check the Scenario 1 can be also use the same solution as EN-DC.

Second round: Except one company, the most companies support to send a LS to RAN1. So we propose to agree the following proposal: 
Proposal 3: to agree the LS R3-214362 to RAN1
3 Discussion [if needed]

3.1 Second Round 

Question 1: do you agree with the draft LS to RAN1?
Companies are invited to provide their opinion over this issue.

	Company
	Comment

	Ericsson
	The discussion went from pure PRACH coordination and how to transfer PRACH configurations between nodes, to a much wider scenario where full radio channel coordination wants to be discussed and analysed. This is not the subject for an LS from RAN3, as it is not under the Terms of Reference of RAN3 to generate requirements on the need for radio resource coordination between nodes. Unless we are able to identify a problem that RAN3 is clearly tasked to solve, we cannot trigger work in other groups outside our Terms of Reference. 

So we do not support sending this LS and we invite companies to trigger this discussion in the groups responsible to study problems like inter node interference mitigation, such as RAN1.

	ZTE
	We support to send the LS. Just as point out in the LS, the LTE-NR interference feature has already supported in Rel-15 in RAN1 and RAN3. Based on Operator ‘s requirement The intention is to extend the usage of the function from EN-DC to more general scenario, say SA NR with LTE.

From RAN3 point of view, the impact can be discussed and hopefully end before the close of Rel-17. What RAN3 not sure is the scope of the impact to RAN1 of such scenario extend. Send a LS to clarify RAN3’s consideration seems helpful.

	Huawei
	We support to send the LS to RAN1 to move forward. The scope of the LS can be further discussed and should be the agreements of RAN3.
Since this topic comes from the SONMDT WI, and there do have interference between the channels, not only PRACH of LTE and NR in such a typical scenario. And it is out of RAN3 scope and capability to verify the scenario. Considering that the DSS feature in EN-DC is led by RAN1,  we think we need the LS to RAN1.

	China Telecom
	We support to send LS to RAN1.
Clear objective in RAN3: The discussion on the interference coordination for LTE and NR coexistence was initiated in RAN1 Rel-15. And RAN1 had send a LS on the signaling support of coexistence to RAN3. However, RAN3 had not enhanced any signaling procedures in SA scenario. Since we have the practical requirement to coordinate the interference between LTE and NR in our practical network, we had proposed a SA scenario in RAN3. And the intra-system coordination was discussed and completed in SON/MDT WID. RAN3’s task is to design the signaling to support coordination between nodes. It is very clear…
Why we need a LS?  We share the same view with Huawei and ZTE. RAN3 need to make sure the impact to RAN1 of such scenario. Therefore, a LS to RAN1 is needed. 
Anyway, operators have the need to deploy low-band NR FDD to reduce CAPEX. Therefore, the study on coexistence between LTE and NR SA sites is a valuable work. 

	 Lenovo, Motorola Mobility
	We support to send the LS to RAN1. We think RAN3 ned to check with RAN1 regarding the scenario. We agree with Huawei that Since this topic comes from the SONMDT WI, and there do have interference between the channels, not only PRACH of LTE and NR in such a typical scenario. And it is out of RAN3 scope and capability to verify the scenario.

	CATT
	The topic we discussed is not a requirement comes from RAN3.On the contrary, it is the requirement from RAN1 towards RAN3 in Rel-15 which was not completed in RAN3 side. Now, since in the real deployment scenario, the problem is detected. It is reasonable to continue the discussion. If companies have concern on it, as a compromise, we could send a LS to RAN1 for confirm. 


3.2 First Round

The PRACH configuration coordination between LTE cell in an upgraded site and an NR cell in a newly built site has been brought up and discussed in RAN3#110 meeting. The previous discussion was as part of SON/MDT WID. According to the outcome of offline discussion in  R3-207030, the following agreements were made:

Coordination between an LTE cell in an upgraded site and an NR cell in a newly-built NR site

Need for RAN1 feedback?

If coordination is beneficial, specify solution for Rel-17?

In this meeting, we have four discussion papers and one draft LS on this issue. In the paper [1] from Huawei, the proposals are:

Proposal 1: To check with RAN1 on the validity of the scenario mentioned above and on which channels, the interferences shall be avoided.

Proposal 2: After the scenario is confirmed by RAN1, RAN3 to study the NG/S1 signalling impact to exchange either the physical channel configurations or resource coordination information between LTE eNBs and neighbour standalone gNBs.

In the paper [2] from Ericsson, the proposal is

Proposal 1 Signalling by a gNB of neighbour LTE cells PRACH configurations to a peer gNB does not ensure that co-channel interference to PRACH and other data channels is resolved and for that the solution is not beneficial. Co-channel interference mitigation solutions could be available by establishment of a direct eNB-gNB interface or via OAM coordination.

In the paper [3] from ZTE, the proposal is:

Proposal 1: RAN3 to consider the issue and provide solutions to mitigate interference due to co-channel NR-LTE deployment in Rel-17.

In the paper [4] from China Telecom, CATT and ZTE, the proposals are:

Proposal 1: We kindly ask RAN1 and RAN3 to confirm the scenarios on interference coordination between LTE and NR in Rel-17.

Proposal 2a: It is necessary to support PRACH coordination between LTE and NR in Rel-17. 
Proposal 2b: If RAN1 confirm the beneficial effect of PUSCH coordination in NR, RAN3 could do further work to support PUSCH coordination.

Proposal 3a: From the perspective of RAN3, it is need to specify the corresponding signalling procedures between LTE and NR to acquire assistant information for CRS mitigation.

Proposal 4: There is no need to define a new interface between LTE and NR in SA scenario to cater for the requirements and scenarios for resource coordination between LTE and NR.

Proposal 5: we propose to send a LS to RAN1 to confirm the scenario and requirements LTE-NR coexistence coordination between eNB and gNB in non-co-located scenario.

In the following, we take each related question in a separate section.
3.2.1 Issue 1: Scenarios and Use Cases
The co-channel interference between LTE and NR cells will be a major source of performance degradation. Therefore, this issue should be carefully considered in any form of co-channel deployment. In this meeting, two scenarios on coordination between LTE and standalone NR site were proposed in paper [4]:

· Scenario 1: coordination between the standalone NR sites and their neighboring LTE sites. This scenario is also supported by [1][2][3].

· Scenario 2: remote interference from LTE sites to the standalone NR sites. 

From the perspective of RAN3, we have reach consensus on which scenario(s) are reasonable before sending LS to RAN1 to check the validity. 
Companies are invited to provide their opinion over this issue.
	Company
	Comment

	Ericsson
	The topic that has been agreed to bring to TEI17 is the proposal on PRACH coordination between an eNB and a gNB sharing the same frequency. In order to keep in scope of this discussion we would like to  focus on the originally proposed use case and solution. It is definitively of interest to study inter node interference and resource coordination between eNBs and gNBs, but this is a very wide topic that may require a dedicated space, not fitting into TEI17.

If we focus on the original use case of pure PRACH coordination (i.e. without any other coordination) between an eNB and a gNB, our view is that this use case is not worth considering because any solution to it would be partial and not address the real problem of cross cell interference

	Huawei
	Regarding the scenarios to be addressed in this agenda, scenario 1 should be included since it was confirmed in the SON MDT WI already.

For scenario 2 raised by operators at this meeting, we are also fine to study. One comment is that this seems the overshooting problem from LTE cell to NR Cell which is far from the aggressive LTE cell.

Traditionally, we categorize this issue into coverage issues and expect that it can be detected by drive text or MDT, and fixed by RF parameters tuning.

	Nokia
	The scenarios need RAN1 analysis. But any solution might go beyond TEI17 scope because handling will require involvement of more than one WG and require more than one meeting cycle.

	China Telecom
	We are fine to focus on scenario1.
In essence, both scenarios are to address the interference coordination between LTE and NR SA site. The scenario 2 mainly focus on downlink direction. 

	ZTE
	Prefer to focus on scenario 1.



	Lenovo, Motorola Mobility
	We would prefer to focus on scenario 1 first. 

	CATT
	For scenario 1,it was already agreed to be discussed in TEI17.So,it should be included.

For scenario 2, we think it is a valid and also a real deployment  scenario which deserves further consideration and discussion in RAN3. 


3.2.2 Issue 2: Could a LS to RAN1 be beneficial?

During the email discussion in RAN3#110, the majority of companies, see it as beneficial to send a LS to RAN1 requesting feedback on the described scenario and potential solutions for PRACH coordination. One company suggested to take all possible interference and resource overlap cases into account. In this meeting, [1][3][4] support to send a LS to check with RAN1 on the validity of the scenario(s) agreed in Issue1

Since LTE and NR cells are sharing the same frequency resources, the resource coordination concerning the full range of cell resources is needed. PRACH Coordination: All companies [1][2][3][4] support to study the PRACH coordination between LTE and NR standalone sites. Three companies [2][3][4] think it is necessary to coordinate PRACH and other uplink resource, i.e., PUSCH. Two companies [3][4] support to study the downlink resource coordination. From moderator’s view, the issue on which channels need to be coordinated shall be decided by RAN1. 

Therefore, we propose to send a LS to RAN1 to request feedback on the scenario(s) agreed in Issue 1 and on which channels the interference shall be avoided. 

If companies have different views, input is appreciated
	Company
	Comment

	Ericsson
	The points raised above seem more ertinent to a RAN plenary discussion. Namely
· is necessary to study coordination of PRACH and other uplink resource, i.e., PUSCH, between eNBs and gNBs in co-channel sharing?
· is necessary to study downlink resource coordination between eNBs and gNBs in co-channel sharing?
In this discussion we could at best check whether RAN3 agrees to send an LS to RAN1 concerning the proposed solution for PRACH resource coordination between an eNB and a gNB in co-channel sharing. We do not necessarily see the need of askingRAN1 this question because, as discussed in [2], we believe the solution does not address the main problem of inter cell interference.

	Huawei
	We are OK to send a LS to RAN1 with the list of to be clarified issues agreed in this CB.

	Nokia
	Downlink resource coordination is currently under study in RAN4. It is not really possible to consider that anything is needed in RAN3 when the solutions to the possible problem are being discussed in RAN4.  Studying this topic from PRACH coordination point of view could be acceptable assuming that RAN1 agrees that the problem exists. However, generalizing the problem to coordination in the PUSCH channel is getting out of TEI17 scope. In any case, in our view we should send an LS to RAN1 for guidance.    

	China Telecom
	We support to send a LS to RAN1 for guidance…

In Rel-15, RAN1 had studied the issue on LTE and NR coexistence and send a LS to RAN3. Since there exists a direct interface between LTE and NR in NSA scenario, RAN3 only made some enhancement for coexistence in NSA scenario. 
So, if we agree to send LS to RAN1, we need to ask RAN1 about the following questions:
1. To confirm the validity of coordination in SA scenario. Since no direct interface exits, the coordination procedure need to utilize other interfaces, i.e, X2/Xn between two NG-RAN nodes, S1/NG interface, or a new defined interface. Moreover, given that the latency in these interfaces may be different, the corresponding performance need to be confirmed. Based on RAN1’s feedback, we could down select the potential solutions in Issue3.
2. To give guidance on which channels and corresponding parameters are needed. From the perspective of RAN3, We can only focus on uplink direction in Release 17. Downlink direction can be considered in next release.

	ZTE
	We support to send the LS to RAN1. And we are acknowldege that solution for EN-DC has already supported by RAN1.

The further work for RAN1 is to check the scenario 1 can be also use the same soluton as EN-DC.  

	Lenovo, Motorola Mobility
	We support to send the LS to RAN1. We may need to check with RAN1 about the validity of PRACH coordination in SA scenario and whether the EC-DC based solution can be reused.

We agree with China Telecom, we can focus on uplink in TEI 17 and leave the downlink in the future release.

	CATT
	We support to send a LS to RAN1 to check the views of RAN1 on the two scenarios..


If the LS to RAN1 is agreed, we propose to take the draft LS [5] as baseline. China Telecom as moderator will provide revision of [5] in the draft box. Any comments or suggestion on the draft LS are appreciated.
Issue 3：Potential Solutions 
Regarding the potential solutions on interference coordination between LTE and NR, several solutions were proposed:

· Solution 1: Forwarding the LTE cell PRACH Configuration from the gNB collocated with LTE sites to its neighboring standalone gNBs. [3][4]

· Solution 2: to utilize S1/NG signaling to exchange configuration/coordination information [1][3][4]

· Solution 3: to establish a direct eNB-gNB interface in SA scenario [2]

· Solution 4: OAM coordination [2]
From moderator’s view, we propose that the potential solutions will be discussed after the scenario(s) and related useful information confirmed by RAN1. 

If companies have different views, input is appreciated
	Company
	Comment

	Ericsson
	It should be noted that solution 3 and solution 4 are already possible. Solution 3 is possible because the eNB is an upgraded one and by that we understand that it could support a direct interface towards the gNB.

	Huawei
	We think that its too early to discuss any solutions before we confirms the scenarios and receiving feedback from RAN1.

	Nokia
	Solutions should be discussed after RAN1 recognizes the possible scenarios and problems that need to be solved. 

	China Telecom
	Agree with Nokia and Huawei. 
In this meeting ,we only need to discuss the content of LS to RAN1, and we could discuss the solution after reception of RAN1 reply LS.

	ZTE
	Share the view with Huawei, Nokia and China Telecom.

	Lenovo, Motorola Mobility
	Agree with Huawei, Nokia, China Telecom and ZTE.

	CATT
	Agree with Nokia and Huawei


Conclusion, Recommendations [if needed]

If needed
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