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1 Introduction

Potential NR PCID confusion that may happen when LTE MN adds or changes NR SN was discussed in the last meeting (RAN2 #101), and it was decided to discuss this issue in RAN3 first. But network infra vendors had follow-up offline discussion after the online discussion and shared common understanding that the problem might happen and need some resolution in inter-node signaling messages.

It is proposed to discuss the issue again in RAN2 #101bis based on the offline discussion.
2 Discussion
2.1 Status after RAN2#101
A number of network infra vendors had follow-up offline discussion after online discussion at RAN2#101 and shared common understanding that the problem might happen and need some resolution in inter-node signaling messages. Also it was argued that the agreed way forward would not be the best way because RAN3 usually prefers to leave radio architectural issues to RAN2 (and the same applies for most of the inter-node signalling, in particular when radio related). If we would bring the issue to RAN3, it is expected that there will be no progress but merely discussion about which group should handle. We therefore prefer to continue offline/online discussion in RAN2 to really progress the issue.
2.2 Background and candidate solutions
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. 
The situation did not happen in LTE DC as full source cell configuration was included in SCG-ConfigInfo. Also note that additional CGI report that is defined and used in LTE is not supported for NSA specification.
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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
Observation 2. 
The situation did not happen in LTE DC as full source cell configuration (i.e. RadioResourceConfigDedicated of MCG) was included in SCG-ConfigInfo.

Observation 3. 
Additional CGI report that can be used to resolve PCID confusion is not supported for NSA specification.
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. NR intra-frequency RF fingerprint: Measurement results of additional cells at the same frequency layer (by setting maxReportCells to a reasonable value) are provided to SN at SN addition
2. NR inter-frequency RF fingerprint: Measurement results of other NR frequency layers are provided to SN at SN addition
3. Source cell/eNB info: Providing source cell or eNB 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

	NR intra-freq RF fingerprint
	. 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

	NR inter-freq RF fingerprint
	. Simple and already supported method
	. May require additional measurement reports on multiple NR frequencies that may consume UE battery

	Source cell/eNB info
	. Simple addition of source cell information that was already available in LTE DC (as a form of MCG configuration)
. LTE PCell identity provides a basic level of solution, but simplest from network configuration point of view 
	. SN needs to learn mapping relationship between LTE cell information and NR cells


Proposal 1.
It is proposed to add additional source cell or MN information in CG-ConfigInfo IE as non-critical extension.
The source cell information can be either LTE PCID or CGI. But considering evolution of EUTRAN to CU-DU architecture similar as NR, LTE CGI can be mapped to LTE CU in the future that may have wide coverage. Cell level information can be more useful in this case to resolve NR PCID confusion as it has finer footprint that covers lower number of NR PCIDs.
Proposal 2.
The information on MN consists of a list of serving cell information, i.e. a list of LTE PCIDs.

CR is provided in [1].
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
Observation 2. 
The situation did not happen in LTE DC as full source cell configuration (i.e. RadioResourceConfigDedicated of MCG) was included in SCG-ConfigInfo.

Observation 3. 
Additional CGI report that can be used to resolve PCID confusion is not supported for NSA specification.
Proposal 1.
It is proposed to add additional source cell or MN information in CG-ConfigInfo IE as non-critical extension.

Proposal 2.
The information on MN consists of a list of serving cell information, i.e. a list of LTE PCIDs.
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