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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
2
Discussion

2.1
Inter-RAT ANR towards NR configured by eNB

This inter-RAT ANR function is useable for option 3 and 7. The difference between them is that option 3 represents a connectivity scenario within E-UTRAN/EPS, whereas option 7r represents a connectivity scenario within NG-RAN/5GS.

It can be assumed, that NR cells may be deployed in a way that dependent on the roll-out strategy, NR cells do either not support connectivity within EPS (option 3 == Non Stand Alone), or support connectivity only within 5GS (also denoted as Stand Alone), or support connectivity within both, EPS and 5GS.
The option supported by the NR cell should be clearly distinguishable by broadcast information. As a general principle, establishment of neighbour relations, including the setup of RAN interfaces (X2 or Xn) should be based on information stemming from broadcast information only, especially basic information like support CN connectivity. Otherwise, ANR would not provide the “automatism” it promises. 

CGI reporting for Inter-RAT ANR towards NR configured by eNB shall support reporting of the connectivity option supported by the NR cell.
CGI reporting should enable reporting of the 3 possible options: 1) support of NSA/EPC connectivity only, 2) support of SA/5GC connectivity only, 3) support of both.
As far as we can tell, related broadcast is currently not part of broadcast information in an NR cell. RAN2 should be liaised accordingly.

Proposal 1 RAN2 should be liaised to enable CGI reporting providing information whether an NR cell supports NSA, SA or both for Inter-RAT ANR towards NR configured by eNB.

2.2
Intra-RAT ANR towards NR configured by gNB

For option 3, an en-gNB may configure the UE to perform CGI reporting:

see agreement #2 in the RAN2 LS: 2
 In case of EN-DC UE, ANR function towards NR cell can be configured by SN.
One can assume the necessity of equivalent functionality for option 7 as well.

Option 2 and 4 are defined with NR cells in the MCG and 5GC connected, hence CGI reporting is needed for MCG mobility to detect neighbours for handover.
Support of all scenarios requires the again distinction of the connectivity option supported by the NR cell, so proposal 1 is also applicable for this case.
Proposal 2 RAN2 should be liaised to enable CGI reporting providing information whether an NR cell supports NSA, SA or both for Intra-RAT ANR towards NR configured by gNB.
2.3
Inter-RAT ANR towards LTE configured by gNB

This inter-RAT ANR function is useable for option 4.

Whether an E-UTRA cells supports connectivity within NG-RAN would can be distinguished by TACs contained in system information broadcast: dependent on whether 4G (2byte) TAC(s) and/or and 5G (3byte) TAC(s) are broadcast, the UE can distinguish the kind of connectivity supported by the cell.

There is one additional aspect, related to decisions made in RAN2:
RAN2 decisions include the following:

For ANR reporting, the CGI content includes:

-
a: PLMN list, TAC, frequency band list and CGI as baseline

-
b: RANAC is also reported, if included in SIB1

And later on

10
For ANR CGI reporting, only one NR neighbor cell configuration is support at a time

According to our understanding this means, for E-UTRA cell CGI reporting, relying on whether a 5G or 4G TAC is supported may not be sufficient, as only on TAC at a time is reported.

This would require certain functionality to be added to CGI reporting, but of course details are left for RAN2 to decision.

Proposal 3 RAN2 should be liaised to enable CGI reporting providing information whether an E-UTRA cell supports connectivity within 5GS for Inter-RAT ANR towards LTE configured by gNB.

2.4
Intra-RAT ANR towards LTE configured by eNB

For EPS, this function is already supported since Rel-8.

For 5GS, this function should support distinction between EPS and 5GS connectivity by an explicit indication in SIB, taking into account all 3 deployment scenarios: connectivity within EPS only, within 5GS only and for both.
Proposal 4 RAN2 should be liaised to enable CGI reporting providing information whether an E-UTRA cell supports connectivity within 5GS for Inter-RAT ANR towards LTE configured by gNB.

3
Conclusion
We have discussed the content of incoming LS in R2-1809226.
We propose to liaise to RAN2 to ensure the following functionality:

Support of CGI reporting for intra/inter-RAT ANR enabling distinction whether

-
an NR cell supports connectivity 

-
within EPS (EN-DC) only 

-
or within 5GS only 

-
or within both systems

-
an E-UTRA cell supports connectivity 

-
within EPS (EN-DC or other legacy connectivity options) only 

-
or within 5GS only 

-
or within both systems



A draft LS out is provided in R3-184143.
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Annex: Connectivity Options

For those that cannot keep the connectivity options in mind (like the author of this paper):
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