3GPP TSG-RAN WG3 #115-e
R3-222404
Online, 21 February – 3 March 2022
Agenda Item:
31.2.3
Source:
China Telecom (moderator)
Title:
Summary of Offline Discussion on PRACH Coordination
Document for:
Approval
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:
R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…
Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
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

	
	

	
	

	
	

	
	

	
	

	
	


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

	
	

	
	

	
	

	
	

	
	

	
	


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

	
	

	
	

	
	

	
	

	
	

	
	


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

	
	

	
	

	
	

	
	

	
	

	
	


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

	
	

	
	

	
	

	
	

	
	

	
	


3.2 Second Round(if needed)

4 Conclusion, Recommendations [if needed]
If needed
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