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1. Introduction

In this paper we address the issue concerning the coordination of PRACH configuration between NR cell in newly built NR site and LTE cell in an upgraded site with no direct interface in between. 

2. Discussion
In 3GPP TSG-RAN WG3 Meeting #110 the issue concerning 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. The topic has been postponed to the Technical Enhancement Item (TEI) 17 as it was labelled as non-essential enhancements.
Use Case Analysed
50MHz spectrum in 2.1GHz frequency is used as capacity cell of LTE network as well as coverage cell for NR. In this use case, operators prefer to upgrade the existing LTE 2.1GHz sites to support DSS function to deliver both 4G and 5G within the 2.1 GHz frequency. It is claimed that operators have no interest to reinvest in all LTE sites and for that some 2.1GHz NR cells for NR coverage will be built without DSS function. Therefore, co-channel interference between LTE and NR cells will constitute a major source of performance degradation. It shodl be mentioned thatany form of co-channel deployment needs to be carefully considered and that it is not plausible to assume that, just because a certain technology does not want to be upgraded, co channel deployment cells will work properly without any upgrades. 

Observation 1: Co-channel deployment scenarios are highly subject to cross cell interference and they need to be supported with dedicated and effective solutions for resource partitioning, either interface based or OAM based

 In addition, operators mentioned that they prefer to configure Format 0 type preamble for both LTE and NR in FDD Band. According to RAN1 specifications, Format 0 type preamble in both RATs has same length, SCS, root sequence and PRB bandwidth. Therefore, it is stated that it is necessary to study PRACH coordination between LTE cell in upgraded site and newly built NR site that are not using DSS service. 

As another observation it should be mentione that PRACH coordination has both in LTE and in NR been supported by means of X2/Xn interface establishment between nodes to be coordinated.
Observation 2: PRACH coordination has so far been supported by functions requiring an X2/Xn interface between the coordinating nodes

[image: image1.emf] 

Xn

newly-built NR gNB1

Upgraded site2

LTE cell

Upgraded site1

Xn

X2

NR cell


Discussion on the proposed solution
A first observation on the use case described is that it is not clear why an EN-DC X2 interface cannot be established between the eNB in Site 2 and the “Newly Deployed gNB1”. In current networks, in fact, eNBs are upgraded to support such interface and gNBs can operate as both en-gNBs and gNBs. By establishing an EN-DC X2 between the eNB in Site 2 and the “Newly Deployed gNB1”, PRACH coordination could be performed by means of existing functionalities.
Observation 3: In the use case analysed it seems plausible to assume that an EN-DC X2 can be established between the eNB and the gNB in need of PRACH coordination. PRACH coordination is already supported once an EN-DC X2 s established.

In order to address the use case above, it has been proposed to consider the coordination of PRACH configurations for co-channel sharing LTE and NR cells. However, in our understanding, if E-UTRAN and NR cells share the same frequency resources, a full-fledged resource coordination solution involving the full range of uplink and downlink cell resources is needed. 
In fact, it is of no use to exchange PRACH configuration information for the only purpose of coordinationg PRACH resources. Even if PRACH resources between E-UTRAN and NR do not overlap (via such coordination), there will be overlapping between RACH resources and other PUSCH resources, or indeed there will be overlap between the same PUSCH resources of both LTE and NR cells. The interference induced by PUSCH transmission will severely affect the RACH resources of LTE and NR cells, as well as data channel resources. In other words, without proper coordination it is impossible to ensure protecxtion of PRACH resources or nideed any resource in the co-shared channel in use. Therefore, the proposals discussed here do not tackle the issue of cross cell interference. 
Observation 4: Exchanging the PRACH configuration of co-channel sharing LTE cells over Xn interface would not mitigate the interference level, as PUSCH resources of NR cells may strongly interfere with PRACH resource (and other data channel resources) of LTE cells.

In addition, the problem would not be resolved if there is no direct Xn interface between the gNB in Site 2 and the “Newly Deployed gNB1”. So the effort may not bring benefit and resolve the problem in all scenarios.
Observation 5: An  Xn interface may not always exist in all such co channel non-co-located LTE and NR nodes and hence the effort for the proposed solution would not resolve the problem entirely in all scenarios.

Moreover, the issue we create with proposal involving the signaling of PRACH configuration for neighbour cells, is to increase the message size over Xn with no clear/significant gain as the interface still remains between two cells. 
Given the unclear benefits of the solution outlined and the fact that the solution would anyhow not be available in all use cases the following is proposed.
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.
Conclusion

In this paper the problem of RACH configuration conflict detection and resolution has been discussed and a solution has been identified. The paper provided the following Conclusions and Observations:

Observation 1: Co-channel deployment scenarios are highly subject to cross cell interference and they need to be supported with dedicated and effective solutions for resource partitioning, either interface based or OAM based

Observation 2: PRACH coordination has so far been supported by functions requiring an X2/Xn interface between the coordinating nodes

Observation 3: In the use case analysed it seems plausible to assume that an EN-DC X2 can be established between the eNB and the gNB in need of PRACH coordination. PRACH coordination is already supported once an EN-DC X2 s established.

Observation 4: Exchanging the PRACH configuration of co-channel sharing LTE cells over Xn interface would not mitigate the interference level, as PUSCH resources of NR cells may strongly interfere with PRACH resource (and other data channel resources) of LTE cells.

Observation 5: An  Xn interface may not always exist in all such co channel non-co-located LTE and NR nodes and hence the effort for the proposed solution would not resolve the problem entirely in all scenarios.

Based on the Observations above the following is proposed

Proposal 2 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.

