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1 Introduction
In RAN2#NR Ad hoc in Qingdao, ANR for NR is discussed and the following agreements are made by RAN2:
Agreements

1
LTE inter-RAT ANR framework is extended to cover NR (target to complete this at end of Rel-15, not December 2017)

Regarding to LTE Connectivity to 5G-CN i.e. eLTE, we think it can also be related to inter-RAT ANR case because it is very likely that one LTE cell could have a neighbor NR cell and both of them are connected to 5GC.  In this contribution, we discuss how ANR can be supported for eLTE considering different neighbour cells including those LTE cells connected to EPC and also NR cells.  Our intention is to trigger the discussion on ANR earlier though it target to compete at the end of Rel-15.
2 Discussions and Proposals 
2.1 Cell Relation Changes for ANR with ELTE
As shown in Figure 1, for eLTE cell, there can be a neighbour LTE cell connected to EPC or 5GC and there can also be a neighbour NR cell connected.  So, from network point of view, either legacy eNB, ng-eNB or gNB may need to maintain ANR table with entries for different neighbour cells.  There may or may not be X2 or Xn interfaces between two cells and there may or may not be common core network type between two neighbour cells.  These attributes will anyway impact mobility management especially handover.  For example, one legacy UE (which only has EPC NAS) should not be handed over to a neighbour NR cell or an neighbour LTE cell without connectivity to EPC.  Among these attributes, we think different CN type for an LTE cell may need to be extended by ANR function.  The reason is that one neighbour LTE cell may have EPC only CN, 5GC only CN or both.  If UE can use ANR function to report this property to the serving eNB/ng-eNB/gNB, it is beneficial for serving RAN node to perform measurement configuration and handover initialization and execution.
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Figure 1. Cell relation for ANR with ELTE
Observation 1 One eLTE cell connected to 5GC can have different neighbour cells including LTE cells connected to EPC and NR cells connected to 5GC.

2.2 ANR Enhancements with ELTE
In the above analysis, we explained how handover can benefit from the new property such as CN type. Actually, to be aware of one LTE cell’s CN type, i.e. EPC only, 5GC only or EPC and 5GC, is beneficial not only for handover but also for cell selection and reselection.  For cell selection, as has been discussed by RAN2#99, there are the following agreements:

Agreements

1
An LTE ng-eNB can belong to multiple PLMNs and for each PLMN,  it can be connected to: (1) EPC only, (2) both EPC and 5GC or (3) 5GC only.

2
In case that a PLMN in an LTE eNB is connected to 5GC only, the UEs only capable of EPC-NAS should be prevented from camping and should reselect to a different cell.

3
For the case that all the PLMNs only have access to 5GC then UEs capable only of EPC-NAS can be barred using cellBarred flag in SIB1 which the 5GC-NAS capable UEs ignore. To provide the current cell barring flag functionality to 5GC-NAS capable UEs, a corresponding new flag is introduced for those UEs (e.g. “cellBarred-5GC”).

FFS for the case that only some PLMN only have access to 5GC

4
In LTE, the system information should be extended to include information about the available CN per PLMN.

Based on the agreements, we think that it can be assumed that even for cell selection, UE should be aware of CN type.  So for cell selection, reselection and handover cases, we think it is beneficial for UE to be aware of CN type of one LTE cell i.e. whether it is connected to 5GC or EPC or both.
Observation 2 From cell selection/reselection and handover perspectives, it is beneficial for one UE to be aware of the CN type of one LTE cell which may be connected to 5GC or EPC or both.

However, here we think that there can be two options to indicate CN type per-PLMN.  
· One option is to indicate of CN type of one LTE cell within cellBarred mechanism[2].  
· Another option is to introduce CN type in SIB1 independent of cellBarred IE.  If RAN2 agrees that ng-eNB broadcast cellBarred mechanism with CN type broadcasted, there is no need to introduce CN type as a separate IE.
No matter which option is adopted, we think ANR function for eLTE can be enabled.
Based on the above discussions, we propose that in system information ng-eNB can broadcast the supported CN type and ANR should be enhanced to support this feature.  This means that serving eNB/ng-eNB/gNB can request the UE to report neighbour cell CN type in addition to CGI.  As there are just three possibilities i.e. EPC only, 5GC only or both, two bits are enough.
Proposal 1 ANR function is enhanced to support CN type report.  Two bits may be needed for this purpose.
Meanwhile, to save the RRC signalling overhead, we think these two bits about CN type can be reported together with CGI.  To achieve this purpose, the measurement configuration for ANR report can be enhanced to report CGI and CN type together.

Proposal 2 Two bits related to CN type can be reported together with CGI.

After UE reports the CN type of neighbour cells, it is up to network implementation how to put it into the ANR table maintained in the ng-eNB/gNB.  However, like legacy ANR function, in TS 36.300, ANR table is captured logically in RAN2 specification.  
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Figure 22.3.2a-1 from TS 36.300: Interaction between eNB and O&M due to ANR

So, we propose that for ELTE and also for NR case, one ANR table should also be captured like LTE.  This doesn’t mean to mandate network implementation but it can provide a whole picture what attributes the ANR functionality can maintain which also benefits the specification of for UE side.  If RAN2 agree to extend ANR case, we think some attributes can be captured in ANR table.  One example ANR table is as follows:
	NR
	TCI
	No Remove
	No HO
	No X2
	No Xn
	CN type

	1
	TCI#1
	
	
	
	
	EPC

	2
	TCI#2
	√
	
	
	√
	5GC

	3
	TCI#3
	√
	
	
	
	EPC


Proposal 3 RAN2 to update the neighbour relation table with CN type information included if ANR extension is agreed.
3 Conclusion

In this contribution, we discuss how network slicing support for LTE connected to 5G CN and we have the following observations and proposals:
Observation 1 One eLTE cell connected to 5GC can have different neighbour cells including LTE cells connected to EPC and NR cells connected to 5GC.

Observation 2 From cell selection/reselection and handover perspectives, it is beneficial for one UE to be aware of the CN type of one LTE cell which may be connected to 5GC or EPC or both.

Proposal 1 ANR function is enhanced to support CN type report.  Two bits may be needed for this purpose.

Proposal 2 Two bits related to CN type can be reported together with CGI.

Proposal 3 RAN2 to update the neighbour relation table with CN type information included if ANR extension is agreed.
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