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1
Introduction

We have received a LS from RAN2 on progress for ANR in R2-1809226 [1] on on RAN2 progress on ANR.

According to this LS, in Rel-15 the following ANR scenarios are supported

1.
Inter-RAT ANR towards NR configured by eNB

2.
Intra-RAT ANR towards NR configured by gNB

3.
Inter-RAT ANR towards LTE configured by gNB

1) supports ANR in EPS for EN-DC (option 3) and in 5GS for option 7

2) supports ANR in EPS for EN-DC (option 3) and in 5GS for options 2, 4 and 7

3) supports ANR in 5GS for option 4.

Note: Intra-RAT ANR towards LTE configured by eNB (option 1, 3, 4, 5, 7) needs to be looked at as well

Meanwhile, RAN2 has also moved forward in agreeing that NR cells supporting NSA only will not broadcast a 5G TAC, while a NR cell supporting SA does not yet broadcast any special indication whether NSA is supported as well.
Observation 1 5G TAC should be removed from X2AP signalling.

We will go through the various possibilities of CGI reporting and draw conclusions for further requirements on the overall ANR functionality/CGI reporting. 
2
Discussion

Let us discuss 2 scenarios: a UE is either configured by an E-UTRA cell or by an NR cell to perform CGI reporting, while the node "owning" the cell is either an eNB/ng-eNB or a gNB/en-gNB.
UE served by an E-UTRA cell and configured (by LTE RRC) to perform CGI reporting for an NR Cell

	CGI report configured by either an eNB or ng-eNB "owning" the serving E-UTRA cell
	SA NR Cell detected
("owning" node only supports Xn/5GC connectivity)
	NSA NR Cell detected
("owning" node only supports X2/EPC connectivity)
	SA/NSA NR Cell detected
("owning" node supports both X2/Xn & 5GC/EPC connectivity)

	serving E-UTRA cell owned by an eNB connected to EPC (only X2 supported)
	eNB tries and fails with X2
	eNB tries and succeeds with X2
	eNB tries and succeeds with X2

	serving E-UTRA cell owned by ng-eNB connected to 5GC (only Xn supported)
	ng-eNB tries and succeeds with Xn
	n/a (ng-eNB would not try, neither X2 nor Xn)
	ng-eNB tries and succeeds with Xn

	serving E-UTRA cell owned by both, an eNB (X2/EPC connected) 
and an ng-eNB (Xn/5GC connected)
	ng-eNB tries and succeeds with Xn
eNB fails with X2


	eNB tries and succeeds with X2
ng-eNB fails with X2


	both, ng-eNB and eNB try and succeed


Observation 2 In case the NR cell supports SA only, CGI reporting has no means to detect whether NSA is supported as well. As standardised solution needs to be defined.

Observation 3 We could utilise the fact that typically deployments foresee co-location of logical nodes serving the same cell resource: RNL level interface setup signalling could indicate support of the other system, so that also the other interface can be setup.
UE served by an NR cell and configured (by NR RRC) to perform CGI reporting for an NR Cell

	CGI report configured by either an gNB "owning" the serving NR
	SA NR Cell detected 

("owning" node only supports Xn/5GC)
	NSA NR Cell detected 

("owning" node only supports X2)
	SA/NSA NR Cell detected

("owning" node supports both X2/Xn setup)

	Serving NR cell owned by an gNB (only Xn supported)
	gNB tries and succeeds with Xn
	n/a (gNB would not try Xn)
	gNB tries and succeeds with Xn

	Serving NR cell owned by an en-gNB (only X2 supported)
	n/a (en-gNB would not try X2)
	n/a (en-gNBs not supposed to inter-connect via X2, however, en-gNB triggered SgNB change should be possible)
	n/a (en-gNBs not supposed to inter-connect via X2, however, en-gNB triggered SgNB change should be possible)

	Serving NR cell owned by both, a gNB/ne-gNB (both Xn/X2 supported)
	gNB tries and succeeds with Xn

n/a (en-gNB would not try X2)
	gNB tries and succeeds with Xn

n/a (en-gNBs not supposed to inter-connect via X2, however, en-gNB triggered SgNB change should be possible)
	gNB tries and succeeds with Xn

n/a (en-gNBs not supposed to inter-connect via X2, however, en-gNB triggered SgNB change should be possible)


There is in principle no problem detected, however, it seems that something needs to be looked at for the case where an en-gNB detects a neighbour NR cell owned by another en-gNB, which would represent a potential SgNB change target:

An MeNB should make sure that it is connected to en-gNBs which own potential NR cell neighbours of cells owned by the current SgNB. This is in principle possible, as the MeNB would receive neighbour information from the SgNB at EN-DC X2 Setup or at configuration update. It is assumed that implementations are able to cope with that and it is also assumed, that no specification impact follows from that 
Observation 4 X2 connectivity towards potential SgNB Change targets needs to be ensured by the MeNB.
3
Conclusion
This contribution has reviewed the current status of CGI reporting for ANR and revealed the following:
Observation 1
In case the NR cell supports SA only, CGI reporting has no means to detect whether NSA is supported as well. As standardised solution needs to be defined.
Observation 2
We could utilise the fact that typically deployments foresee co-location of logical nodes serving the same cell resource: RNL level interface setup signalling could indicate support of the other system, so that also the other interface can be setup.
Observation 3
X2 connectivity towards potential SgNB Change targets needs to be ensured by the MeNB.


The following is proposed: 

Proposal 1 Remove 5G TAC from X2AP signalling.

Proposal 2 Liaise to RAN2 and request introduction of information in system broadcast of NR cells whether NSA is supported and to include this information in CGI reporting.

Proposal 3 Discuss the possibility to include in XnAP and X2AP signalling support of either EPS system (in Xn) or 5GS (in X2) for NR cells.
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