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Introduction
In last meeting, the PRACH coordination between LTE and NR was discussed. Two scenarios on coordination between LTE and standalone NR site were proposed:
· 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. 
Finally, scenario 1 was agreed to be considered in TEI-17. Since the LS to RAN1 was not reached consensus, RAN3 Chair encouraged to discuss the potential solutions and then decide whether the LS to RAN1 is needed. 
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 neighbouring 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 intention of this paper the potential solution for the interference coordination between LTE cells in scenario1.
Discussion
Scenario Analysed


Figure 1 interference from DSS cell to newly-built NR gNB
Now we are deploying standalone mode site in 5G network and upgrade the existing NSA site and SA/NSA dual mode site to SA only mode site. In last meeting, one company suggested to establish a X2 interface between newly built NR gNB1 and upgrade site2. In theory an additional EN-DC X2 interface connection can reduce the impact on 3GPP specifications. But from perspective of implementation and network optimization, this solution may need an additional X2 interface hardware module and more network configuration. Therefore, we think it may massively increase the cost of standalone sites and has a quite impact on the existing network architecture, compared to the existing standalone architecture. 
[bookmark: _GoBack]Therefore, an additional EN-DC X2 interface between LTE site and NR standalone site are not considered in scenario 1.
Proposal 1: an additional EN-DC X2 interface between LTE site and NR standalone site are not considered in scenario 1.

Solution 1: to extend the Neighbour Information E-UTRA IE in XnAP
Since one DSS site comprises one eNB and one logical gNB, it can configure X2 and/or Xn connection with its neighbouring sites. As shown in Figure 1, the DSS site establishes one Xn interface with the newly built NR gNB. Normally, the co-located eNB and gNB can share the cell level configuration and scheduling information via private interface. In addition, it is reasonable to assume one NR cell can acquire the cell level configuration and load information of from its co-located LTE cells. Therefore, one potential solution is that DSS site could send the LTE PRACH/interference configuration to its neighbour newly-built gNB via Xn interface. This solution does not change the interface and architecture of 5G standalone network. And how to acquire the LTE PRACH configuration of co-located LTE cells is up to implementation. 
Currently, the Neighbour Cell Information IE in XnAP message does not contain any PRACH or inter-system interference/resource coordination information. Therefore, a simple solution is to add new Configuration IE defined to the Neighbour Information E-UTRA IE. We take PRACH coordination as an example, per TS36.423, the LTE PRACH Configuration information includes the following: 
· RootSequenceIndex
· ZeroCorrelationZoneConfiguration
· HighSpeedFlag
· PRACH-FrequencyOffset
· PRACH-ConfigurationIndex
In addition, to indicate the pairs for one LTE cell and one NR cell, the DSS site shall provide an assistant information in Neighbour Information E-UTRA IE. For each LTE cell, the ECGI of paired NR cell is the best choice for assistant information. Therefore, the cell configuration information of each E-UTRA cell should contain the ECGI of the paired NR cell 
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.
Solution 2: to extend S1/NG signalling
Another potential solution is to extend S1/NG signalling. There are two alternatives to extend S1/NG signalling.
· Alt1: In CLI/RIM Rel-16, RIM frameworks for coordination between victim and aggressor gNBs was defined to solve the remote interference between NG-RAN nodes. In the RIM backhaul framework, RIM Information Transfer procedure was defined to transfer interference information which is transparent to the core network via NGAP. However, the similar procedure has not been defined in S1AP.
· Alt2: to extend downlink/uplink RAN configuration Transfer. In NR, the Downlink/Uplink RAN Configuration Transfer procedure can be used to transfer RAN configuration information from the NG-RAN node to the AMF. And in LTE, we can use MME/eNB Configuration Transfer to deliver RAN configuration information from the eNB to the MME in unacknowledged mode.
Compared to Alt1, Alt2 is more simple. Therefore, we can consider to extend the RIM procedure in NGAP and introduce a RIM-like procedure in S1AP message to support the coordination information exchange between LTE and NR node.
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.
Solution 3: OMC based solution
In RAN3 discussion, OMC based solution is always mentioned. But OMC is not everything. Especially, in inter-vendor scenario, OMC based solution may not work. If it really can solve any problem, there is no need to launch Rel-17 SON/MDT WID to coordination PRACH configuration between two NR sites. Therefore, there is no need to consider OMC based solution in resource coordination between LTE and NR. 
Proposal 4: There is no need to consider OMC based solution in resource coordination between LTE and NR
Which information can be exchange between LTE and NR?
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 [5], 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
Since LTE and NR have direct interface in NSA scenario, the LTE-NR coexistence coordination information can be contained in the corresponding procedures. Therefore, RAN3 specified the feature only for the following two scenarios in Rel-15:
· Coordination between eNB and en-gNB
· Coordination between gNB and ng-eNB
On this basis, the Protected E-UTRA Resource Indication IE was introduced in Rel-15 to protect the E-UTRA DL PSS/SSS, E-UTRA CRS and E-UTRA UL resource. In addition, the E-UTRA-NR cell resource coordination procedure was also introduced to exchange the UL/DL sharing resource. For solution 1, the coordination information can be considered to reuse the coordination/protection information defined in Rel-15 and PRACH configuration defined in TS36.423. Furthermore, considering both solution1 and Rel-15 EN-DC solution utilize a direction interface to exchange information between two sites, the coordination performance should be the same in theory. Thus, there is no need to send a LS to RAN1, if solution 1 is agreed. For solution 2, since the most coordination information in Rel-15 LS are semi-static, to exchange these information across core network does not reduce coordination performance. 
Therefore, the coordination information in both solutions includes the coordination/protection information defined in Rel-15 and PRACH configuration defined in TS36.423.
Proposal 5: The coordination information in both solutions includes the coordination/protection information defined in Rel-15 and PRACH configuration defined in TS36.423.
Proposal
Based on the above analysis, we have the following proposals:
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.
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