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1 Introduction

EN-DC has been designed to support independent evolution of two RATs, LTE and NR. Basic procedures and signaling are designed for each RAT to control its own leg of dual connections if involvement of the other node is not required. The inter-node signaling also provides minimal set of information that is essential for coordination between LTE MN and NR SN. This contribution discusses the need of additional information in the inter-node signaling that may be useful to avoid PCID confusion in the NR when the NR SN is added.
2 Discussion
When a UE supports EN-DC, and network decides to set EN-DC for the UE, the eNB usually needs to configure inter-RAT measurement for target NR frequency layer. After receiving measurement reports for NR, the eNB adds NR SN based on the measurement reports with SGNB ADDITION REQUEST procedure. The information on candidate target cells is included in the CandidateCellInfoList IE of CG-ConfigInfo inter-node message that is conveyed in the SGNB ADDITION REQUEST message.

As the NR network is designed based on CU-DU (Central Unit – Distributed Unit) structure, and NR central unit (CU) tends to cover much wider coverage area than typical LTE eNB, a PCID (Physical Cell ID) of NR system can be reused within the NR CU depending on its capacity and deployment plan. This may cause PCID ambiguity when the eNB tries to add NR SN considering that the only available information in the NR CU is CandidateCellInfoList, and the PCID included in the CandidateCellInfoList can be mapped to multiple NR cells. Note that additional CGI report that is defined and used in LTE is not supported for NR.
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Observation 1.
NR PCID ambiguity or confusion may happen when LTE eNB tries to add NR SN as NR PCID can be reused within coverage of NR-CU
The ambiguity needs to be resolved in target SN as the NR cell information is managed by NR system in general. Additional information on either SN cells or MN cells is required for NR system to reduce or eliminate the PDIC ambiguity. The following options are worth considering:

1. Measurement result of additional cells at the same frequency layer by setting maxReportCells to a reasonable value

2. Measurement result of other NR frequency layers

3. Providing source cell info. i.e. LTE PCI or CGI

Each approach has pros and cons listed in the table below, but first two approaches based on the currently available methods cannot resolve the problem always. The last approach that adds limited source cell information in the CGConfigInfo inter-node message seems more appropriate solution as it requires minimal change that was already possible in LTE DC, and moreover it can resolve the PCID confusion more reliably. Example ASN.1 change on TS38.331 inter-node signalling is provided in section 4.
	
	Pros
	Cons

	maxReportCells
	. Simple and already supported method 
	. May not solve the situation always as the number of cells may not be enough when e.g. only the best cell is above configured report threshold

	Measurement result of other NR freq. layers
	. Simple and already supported method
	. May not solve the situation as the measurement report on other freq. layers can be out-dated when the SN addition is triggered

	Source cell info
	. Similar information (MCG configuration) was supported in LTE DC
	. SN needs to learn mapping relationship between LTE cell information and NR cells


Proposal :
It is proposed to add additional source cell information such as LTE PCI or CGI in CG-ConfigInfo IE.
3 Conclusion
Based on the discussion above, following observations and proposals are provided:

Observation 1.
NR PCID ambiguity or confusion may happen when LTE eNB tries to add NR SN as NR PCID can be reused within coverage of NR-CU

Proposal :
It is proposed to add additional source cell information such as LTE PCI or CGI in CG-ConfigInfo IE.

4 Example ASN.1 changes
11.3
Inter-node RRC information element definitions

–
CandidateCellInfoList
[…]

CG-ConfigInfo-r15-IEs ::=


SEQUENCE {

cellInfoListMCG




CellInfoList

eutra-CapabilityInfo


OCTET STRING (CONTAINING UECapabilityInformation)
OPTIONAL,  -- Cond SN-Addition

candidateCellInfoListMN


CandidateCellInfoList







OPTIONAL,


candidateCellInfoListSN


CandidateCellInfoList







OPTIONAL,


measResultSSTD




MeasResultSSTD









OPTIONAL,


scgFailureInfo




SEQUENCE {




failureType




ENUMERATED { t313-Expiry, randomAccessProblem,














rlc-MaxNumRetx, maxUL-TimingDiff,














scg-ChangeFailure, scg-reconfigFailure,














srb3-IntegrityFailure},




measResultSCG



OCTET STRING (CONTAINING MeasResultSCG-Failure)
}




















OPTIONAL,


configRestrictInfo



ConfigRestrictInfoSCG







OPTIONAL,


drx-InfoMCG





DRX-Info










OPTIONAL,


sourceConfigSCG



OCTET STRING (CONTAINING RRCReconfiguration)

OPTIONAL,


scg-RB-Config             
OCTET STRING (CONTAINING RadioBearerConfig)        OPTIONAL,

mcg-RB-Config




OCTET STRING (CONTAINING RadioBearerConfig)
OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL
}
[…]

CellInfoList ::=
SEQUENCE (SIZE (1..maxCellMCG)) OF CellInfo
CellInfo ::=



SEQUENCE {


cellIdentification



SEQUENCE {



physCellId





PhysCellId,



dl-CarrierFreq




ARFCN-ValueEUTRA

}
}
