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1 Introduction

CB: # 15_PRACHCoordination
- Down selection on the solution1 and solution3

- Capture agreements and provide CRs if agreeable

- LS to RAN1?
(CT - moderator)
Summary of offline disc R3-222404
2 For the Chairman’s Notes

Propose the following:

WA: Solution 1 is agreed to support resource coordination between LTE and NR SA sites. 
The spec impact on RAN3 and other WG will be discussed at next meeting.
3 Discussion

3.1 First Round
Resource Coordination between LTE and NR has been discussed for several meetings. the progress at RAN3 #114-emeeting are listed below:

No consensus on whether to agree solution 1 or solution 3

Down selection on the solutions need to be done in next meeting, to be continued...

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.
At this meeting, we have a number of discussion papers, as well as corresponding TPs and draft LS. For the sake of discussion, we paste the proposals from four discussion papers as below:
In the paper from Huawei [1], the proposals are:

Proposal 1: 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 2: 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 3: To send a LS to CT4 for the inter core network nodes transfer.

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

Observation 1: To support Solution 1, the NR site needs to support and configure both SA and NSA dual protocol stack simultaneously.

Observation 2: PRACH Coordination and LTE-NR coexistence are two independent features. It is hard to use LTE-NR coexistence mechanism to optimize PRACH configuration 

Proposal 1: The existing E-UTRA-NR cell Resource Coordination procedure cannot support LTE/NR Non co-located deployment scenario.

Proposal 2: Since solution1 is not fit for this scenario and also has too much impact on 3GPP specifications and product implementation, we propose to rule out solution 1. 

Proposal 3: Solution 3 has less impact than solution 1 as not need to introduce massive configuration to a standalone NR sites.

Proposal 4: the PRACH configuration information shall be exchanged between LTE and NR.

Proposal 5: we propose to send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided.

In the paper from Ericsson [6], the observations and proposals are:

Conclusion 1: It is concluded that reusing the E-UTRA – NR Cell Resource Coordination function, already specified over EN-DC X2, allows for coordination of PRACH resources.

Conclusion 2: If the E-UTRA – NR Cell Resource Coordination function is used, the exchange of PRACH configurations as resource coordination information is not needed

Conclusion 3: A gNB may perform also as en-gNB and it can already support an EN-DC X2 interface. A SA gNB is easily upgradable with an EN-DC X2 support for E-UTRA – NR Cell Resource Coordination, as such function needs already to be supported over Xn

Conclusion 4: In case of Solution 3 it is not possible to reuse the encoding of the E-UTRA – NR Cell Resource Coordination messages used over X2 and Xn. As a minimum the TAI of the cells in need of resource coordination is needed

Conclusion 5: Solution 3, based on inter system resource coordination, has impact on S1AP, NGAP, N26, F1AP, MME, AMF,eNB, gNB-CU, gNB-DU

Conclusion 6: An enhancement of the standard may consist of allowing EN-DC X2 utilisation configurations that enable the usage of the interface only for the purpose of resource coordination. This would avoid any need to support additional functionalities over such interface

Proposal 1: RAN3 agrees to reuse the E-UTRA – NR Cell Resource Coordination procedure specified over EN-DC X2 to enable coordination of co-channel sharing E-UTRAN and NR cells

Proposal 2: As an enhancement, it is proposed to specify in 36.300 that an EN-DC X2 interface can be configured to be used for resource coordination only
In the papers from ZTE [7], the proposals are:
Proposal 1: 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).

3.1.1 Solution 1 vs Solution 3

In the moderator’s understanding, the discussion on LTE-NR coexistence in Rel-15 assumes the co-located for LTE and NR site. On this, RAN3 AH-1801 had made the following the work assumption for LTE-NR co-existence. 

WA: E-UTRA and NR cells have the same or overlapping coverage, or an E-UTRA cell is overlaid over multiple NR cells.
Clearly, the assumption on the same or overlapping coverage cannot be hold in this scenario. Per TS36.423, the E-UTRA-NR cell resource coordination procedure cannot be directly reused in this scenario.

8.7.15.1
General

The purpose of the E-UTRA – NR Cell Resource Coordination procedure is to enable coordination of radio resource allocation between an eNB and an en-gNB that are sharing spectrum and whose coverage areas are fully or partially overlapping. During the procedure, the eNB and en-gNB shall exchange their intended resource allocations for data traffic, and, if possible, converge to a shared resource. The procedure is only to be used for the purpose of E-UTRA – NR spectrum sharing.

The procedure uses non-UE-associated signalling.

Q1: do you agree the existing E-UTRA – NR Cell Resource Coordination procedure can not be reused in LTE and NR non co-located scenario? 

please provide any view / comments on this topic below:

	Company
	Comment

	Ericsson
	No.

The fact that coverage of two cells sharing spectrum is fully or partially overlapping has nothing to do with co-location of the sites. A typical example of channel sharing, overlapping cells in non collocated RAN nodes is the following:
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In this use case (like in all use cases of fully/partially overlapping cases) the E-UTRA – NR Cell Resource Coordination can be used. We do not understand what is the technical obstacle in using the resource coordination procedures in the use cases under discussion…

	Nokia
	No, we do not understand why the existing solution cannot be re-used. E.g., the following statements in 2048 are not clear to us: 

· "Clearly, the assumption on the same or overlapping coverage cannot be hold in this scenario. " 

· " According to the analysis in section 2.1, it is concluded that X2 message E-UTRA – NR Cell Resource Coordination is not fit for this scenario "

As indicated by E/// above, the scenario corresponds to partially overlapping coverage.

We also observe that 1723 proposes solution 3 which is based on the E-UTRA – NR Cell Resource Coordination IE.

	Deutsche Telekom
	We don’t understand why the existing E-UTRA – NR Cell Resource Coordination cannot be used. Also from a scenario perspective, at least the partially cell overlapping case is given.

	China Telecom
	In our scenario, the interfering cell may not have the overlapping coverage with the interfered cell. So this is the reason why we have the concerns
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The LTE cell in site1 also have strong interference towards the newly-built gNB. So do you think the existing LTE-NR coordination could still work?



	Huawei
	I understand the comments above is that if the LTE site 1 setup a EN-DC X2 with the new built NR gNB 1, then the existing LTE-NR coordination function can be reused.

	ZTE
	Solution 3 is the typical way to exchange information for inter system scenario. 

While solution 1 has more impact on network deployment, e.g a new X2 connected should be provide between a gNB and a eNB. Given the fact X2 interface may not exist in some area, it is also not guarantee a EN-DC X2 connection is available between a eNB and a gNB.  In this case, the inter system coordinate is not possible without option 3.

	CATT
	In our understanding, it depends on how we consider the scenario, when overlapping coverage existed, E-UTRA – NR Cell Resource Coordination seems can be reused, solution 1 and solution 3 are both ok.

When no overlapping coverage, only solution 3 is effective.


//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary:

Four companies (Nokia, Ericsson, DT, Huawei) have strong concerns on the question. In their view, in case X2 interface could be established, the existing LTE-NR coordination function could be reused. Three companies (China Telecom, CATT, ZTE) thought E-UTRA – NR Cell Resource Coordination could not work in non-overlapping coverage.
Moderator’s proposal: No consensus on this issue.
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Solution 1 needs an additional EN-DC X2 interface to support resource coordination between LTE and NR sites. Moderator understands Solution 1 could not work If E-UTRA – NR Cell Resource Coordination procedure can not be reused in LTE and NR non co-located scenario. On specification and product impact, moderator has noticed that companies have different opinions on Solution 1, which are:
· Opinion 1: From perspective of product implementations, to support EN-DC X2 is a very easy thing for one SA gNB. As an enhancement, it is proposed to specify in 36.300 that an EN-DC X2 interface can be configured to be used for resource coordination only [6].

· Opinion 2: the gNB entity shall have two roles, “gNB” and “en-gNB”, to support the requirement on an additional X2 interface for one NR SA site. In addition, given NSA/SA dual mode base station is a very mature product, these essential functions of EN-DC, such as Multi-Connective Operation and DC Bearer handling, could not be shutoff/disabled via software configuration. Therefore, operators have to waste money on these necessary functions. In addition, it also has the impact on LTE related specifications and SA5 [4].

In the moderator’s understanding, the details of solution 1 is still unclear, i.e., whether to define a new type of base station in specifications or to support two roles, “gNB” and “en-gNB”, for one SA sites. Therefore, more clarification and impact analysis on specifications are needed. 
The Solution 3 proposes to extend the existing S1/NG signalling to exchange configuration /coordination information. Currently, three companies perfer solution 3[1][4][7]. One company has strong concerns on specification impact [6]. It pointed out that it impacts on S1AP, NGAP, N26, F1AP, MME, AMF,eNB, gNB-CU, gNB-DU, if a new resource coordination procedure is introduced. In moderator’s understanding, given that the inter system information exchange has already supported for TNL address for EN-DC, the impact for Core network can be acceptable if only semi-static or static information are exchanged via CN. 

According to chairman notes in RAN3#114e meeting, we need to down select a solution at this meeting. Based on the above analysis, moderator would like to invite companies to provide your views on which solution is acceptable, while which is not. 

Q2: Which solution has more standard impact？And which solution do you prefer?
please provide any view / comments on this topic below:
	Company
	Comment

	Ericsson
	We support Solution 1. Clearly Solution 3 has more impacts than Solution 1. From a standard point of view there are no changes required to support Solution 1. Assuming that a gNB can also act as en-gNB, an EN-DC X2 can be immediately established. 

In order to address the concerns of other companies, we have proposed an enhancement for Solution 1, that allows to use the EN-DC interface only for resource coordination. With that, the EN-DC can be used for resource coordination only. This could be the only change in 3GPP, but Solution 1 could also work with no changes.

Solution 3 has an impact on the following interfaces:

-S1, NG, N26, F1, for the signalling of new information

Solution 3 has an impact on the following nodes:

- MME, AMF: this is because MME and AMF need to decode the messages in order to route the message to the right destination (transparent container does not always mean that the node does not need to decode it)

- eNB, gNB-CU, gNB-DU: to encode/decode and support the behaviour due to the new signalling procedures

Someone may comment that there could be gNBs that do not support an EN-DC X2. However, support of an EN-DC X2 does not require any new standardization but only the adoption of a new (existing) software load at the gNB. Hence such upgrade cold be done even now.

On the other hand, there is today no RAN or CN node that support Solution 3. In order to use Solution 3 an operator will need to upgrade  eNBs, gNB-CUs, gNB-DUs, AMFs, MMEs. If any of these nodes is not upgraded, Solution 3 would not work.

Solution 3 may become available on the market at best in 12-18 months from the time of approval (typical implementation times), while Solution 1 is available immediately.

It is evident that Solution 1 is a better solution.

	Nokia
	We support solution 1. It seems to us that solution 3 is the more complex solution that has higher standards impacts on S1AP, NGAP, N26, F1AP. Solution 1 is using existing procedures over X2 so it is readily available. We agree with E///’s analysis, and we are fine to clarify in RAN3 specification that X2 may be setup for the sole purpose of LTE-NR resource coordination.

	Deutsche Telekom
	From standardization impact it seems that solution 3 is more complex as higher number of interfaces has to be addressed. 

On the other hand, solution 1 may be simpler from an implementation perspective, but requires changes of the logical RAN architecture as now a gNB has to be extended by an X2 interface (even if it is only set up for resource coordination purposes). What is still unclear for us, if only St2 has to be addressed for that purpose as proposed in R3-222094.

Based on current discussion, we acknowledge the scenario, but have not yet a clear preference for any of the 2 solutions.

	China Telecom
	Both Solution 1 and Solution 3 could work. 

For solution 3, we could extend the existing inter-system message to support a new container to convey the coordination information. 

In order to make progress, we could also compromise to support solution 1 if majority companies prefer solution 1.

But in our view, the details of Solution 1 are still unclear. So we need to evaluate the spec impact at next meeting.  

	Huawei
	We acknowledge that solution 3 may have huge spec impact on even other groups. Therefore, we are fine to go for solution 1 if it is confirmed to be able to work in operator mentioned scenario.

	ZTE
	Technically two solution are feasible. 

For solution 1, at least ‘No EN-DC’ of ANR for associated cell should be taken into account. Other wise, failure may happen when the gNB only for SA.

For solution 3, it is the traditionally way to solve the issue. And can work if EN-DC X2 not available. In addition, SA2/CT4 impact can be acceptable.

We prefer to support both solution . 

	CATT
	Both solution1 and solution 3

We slight prefer solution 3 as it suitable for both overlapping coverage existed or not.
For solution 1, it seems have less standards impacts at present, however, when we decide to implement standalone NR only, we will face lots of work to do for deciding which functions should be reserved for supporting such a optimization problem. And as mentioned by CT, the details of Solution 1 are still unclear, and the cost for NR BS will increase due to the hardware upgrade.

Solution 1 is also ok for us if majority companies preferred.


//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary:
All companies could accept Solution 1. However, four companies (DT, China Telecom, ZTE and CATT) still have concerns on details of solution 1
Moderator’s proposal: WA: solution 1 is agreed to support resource coordination between LTE and NR SA sites. The spec impact on RAN3 and other WG will be discussed at next meeting. 
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
3.1.2 Resource Coordination Information
According to the chairman notes in RAN3#114 meeting, whether to exchange PRACH Configuration is FFS. Four companies (China Telecom, Huawei, ZTE, and CATT) support to exchange PRACH Configuration [4]. One company (Ericsson) thinks there is no need to exchange PRACH configuration as the Protected E-UTRA Resource Indication IE can be used to avoid PRACH conflicts between E-UTRAN and NR [6].
The PRACH Coordination and LTE-NR coexistence are two independent features. The intention of PRACH Coordination in SON/MDT WI is to optimize PRACH configuration while the LTE-NR coexistence mechanism in Rel-15 was introduced to support DSS. Technically, it is hard to use LTE-NR coexistence mechanism to optimize PRACH configuration. In addition, since the PRACH configuration for both LTE and NR are same, it is reasonable to exchange PRACH configuration to optimize PRACH configuration for LTE and NR in overlapping spectrum scenario.
Q3: do you agree to exchange PRACH configuration in LTE/NR non co-located scenario?

please provide any view / comments on this topic below:
	Company
	Comment

	Ericsson
	No. The purpose of the Protected E-UTRA Resource Indication IE is to describe the resources used for control channels and reference signals so that such resources are not reused by any other cell. Once the resources used for control signals are separated between the EUTRAN and the NGRAN cell, there is no need to carry out PRACH coordination. This is because there will never be the possibility of RACH conflict (as resources are not reused)

	Nokia
	No. The IEs defined for DSS can be reused. We do not see the need to transfer additionally PRACH Info.

	Deutsche Telekom
	No. Reuse of existing IEs should work. 

	China telecom
	Yes. PRACH Coordination is used to optimize RACH Configuration

The PRACH Coordination and LTE-NR coexistence are two independent features. Right?  I am really confused that why Protected E-UTRA Resource Indication IE can be used to optimize PRACH configuration? 


	Huawei
	I understand that from interference avoidance pov, the DSS can be reused to manage the interference on PARCH channels between the LTE site and NR gNB.

However, I am not sure if operator’s requirement is just to coordinate the PRACH config among neighbor cells for PRACH configuration optimization.

	ZTE
	PRACH optimization has been supported in LTE and intra-system scenario of NR. It is also beneficial to extend the mechanism to inter-system scenario.

	CATT
	Yes, PRACH configuration seems not included in Protected E-UTRA Resource Indication IE


In RAN3#114e meeting, Protected E-UTRA Resource Indication (from LTE to NR) and E-UTRA-NR cell resource coordination information were agreed to be exchanged between LTE and NR. However, if companies come to the conclusion in Q1 that the E-UTRA-NR cell resource coordination procedure cannot be directly applied in LTE/NR Non co-located deployment scenario, the agreements in RAN3#114 shall be reconsidered. Furthermore, paper [4] proposes to exchange semi-static or static information, i.e., PRACH configuration and MBSFN/CRS configuration information.

Q4: do you agree to exchange MBSFN/CRS configuration in LTE/NR non co-located scenario? Other information pending on the guidance from RAN1.
please provide any view / comments on this topic below:
	Company
	Comment

	Ericsson
	We do not understand the use case. As explained above, the Protected E-UTRA Resource Indication IE is used to ensure that the control channel and RS resources used by co-channel sharing cells with full or partial overlap are separated (namely not reused, orthogonal). Obviously, such resource partition also protects MBSFN and CRS signals.

Also note that if the intention is to coordinate an eNB and a gNB with static/semi-static resource partitions, then an OAM based solution seems perfect. The OAM system will coordinate each RAN node cell to use a set of resources not used by any neighbour co-channel sharing cell. Given that the configuration is semi static, the OAM will have to update it very seldom.

	Nokia
	Not OK. Protected E-UTRA Resource Indication IE is used for resource coordination. Resource coordination also refers to MBSFN/CRS configuration. So MBSFN/CRS configuration does not need to be sent separately.

	Deutsche Telekom
	No. MBSFN/CRS configurations are already covered by existing IEs for resource coordination.

	China telecom
	Depending on which solution is selected

	Huawei
	Similar view as majority.

	ZTE
	No strong view.

	CATT
	Depending on the selected solution


//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary: The majority companies disagree to exchange MBSFN/CRS configuration between LTE and NR as Protected E-UTRA Resource Indication IE can be used to protect MBSFN and CRS signal
Moderator’s proposal: No need to exchange MBSFN/CRS configuration between LTE and NR
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
3.1.3 LS to RAN1

RAN1 had discussed the resource coordination between LTE and NR for LTE-NR coexistence in overlapping and adjacent spectrum in Rel-15. Subsequently, a LS was to RAN3 from RAN1 to specify the Xn interface and enhanced X2 interface messages that enable coordination between LTE and NR , including:

· LTE cell on/off configuration with details up to RAN3

· LTE MBSFN subframe configuration

· DL and/or UL carrier centre frequency (ARFCN) 

· Carrier bandwidth

· Signalling related to timing synchronization and SFN

· Note: this does not require the network to be synchronized and/or SFN aligned and/or radio frame boundary aligned

· Note: It is up to RAN3 if this requires new procedures in addition to signalling support

· Indication of semi-statically used resources (to avoid collisions with, e.g., CSI-RS, SRS, PRACH, PUCCH, DRS, PSS/SSS, PBCH, …)

· Indication of slots/PRBs not intended for transmissions by the eNB and gNB, respectively

On interference information coordination, paper [4] thinks that dynamic information should not be considered. Thus, the Indication of semi-statically used resources and slots/PRBs not intended for transmissions are not fit for Non co-located scenario. In addition, RAN4 are also discussing the CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR. In moderator’s understanding, to send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided is beneficial.

Q5: do you agree to send a LS to RAN1/RAN4 to request feedback on the scenario(s) and on which channels the interference shall be avoided is beneficial?
please provide any view / comments on this topic below:
	Company
	Comment

	Ericsson 
	No. We do not see how the discussion we are having now is different from the discussion we had for resource coordination between co-channel sharing cells. RAN1 already sent information concerning what the resource coordination procedures should be able to exchange. Ewe do not understand what would change in the use case we are analysing now. The only thing that seems to change is that there might not be an interface (X2/Xn) between the nodes, but this does not imply new radio condition and new requirements from RAN1. 

	Nokia
	No. We think that solution 1 is sufficient and solution 1 does not need an LS to RAN1.

	Deutsche Telekom
	From our perspective, the LS is not needed (independent of finally selected solution) as related information for considered scenarios is already available.

	Huawei
	Maybe we could ask for clarification in the LS on the applicable scenario of the EN-DC DSS function?



	ZTE
	It is beneficial to provide RAN3 progress to RAN1 regardless solution selection.

	CATT
	Agree with Huawei and ZTE


//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Summary: No consensus on this question.
Three companies disagree to send a LS to RAN1 as RAN1 already sent information concerning what the resource coordination procedures should be able to exchange. Three companies thought it is beneficial to provide RAN3 progress to RAN1 regardless solution selection.
Moderator’s proposal:  No need to send a LS to RAN1
//////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
3.2 Second Round(if needed)

4 Conclusion, Recommendations [if needed]

If needed
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