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1. Introduction

The ANR function is also introduced in in NR for NR neighbour cell, eLTE/LTE neighbour cell reporting and the LTE ANR is also enhanced to support the eLTE neighbour cell and NR neighbour cell reporting.

In RAN2#102 meeting, RAN2 reached the agreements for ANR in NR RRC signalling. For EN-DC case, some agreements are also made as the yellow highlight.
Agreements for ANR (reportCGI functionality in RRC)

1: For ANR, includin are supported: ng Intra and Inter RAT cases, the following ANR configuratio

-
Inter-RAT ANR towards NR configured by eNB

-
Intra-RAT ANR towards NR configured by gNB

-
Inter-RAT ANR towards LTE configured by gNB

2
 In case of EN-DC UE, ANR function towards NR cell can be configured by SN. 

2i
The UE can only be configured with a single reportCGI configuration, from either MN or SN.

2ii
Configuration of ANR towards NR cell requires coordination between MN and SN
3: 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

4:
In the case SIB1/RMSI is not broadcast, UE should report a notification to network. UE report includes:

-
a: “no SIB1 provided” indication

FFS whether UE should also report where CD-SSB of the measured SSB can be found

5:
In the case SIB1/RMSI is not broadcast, UE should report UE should report “no SIB1 provided indication” without waiting for T321 timer expiry and stop timer

6
In case of EN-DC, if reportCGI for NR cell is configured by eNB, then UE behavior follows inter-RAT ANR T321 value; if reportCGI for NR cell is configured by gNB, then UE behavior follows intra-RAT ANR T321 value. RAN2 sends an Ls to RAN4 to confirm RAN2 understanding
7
RAN2 to send an Ls to RAN4 on guidance for T321 values in the following ANR measurement cases:

-
UE served by LTE cell towards NR cell 

-
UE served by NR cell towards NR cell

-
UE served by NR cell towards LTE cell

8
For UE capability for ANR towards NR cell:

-
a: DRX based reading of ANR towards NR cell related measurement should be supported

9
RAN2 to send an Ls to RAN4 to ask whether it is feasible to use autonomous gap 

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

11: 

a.
Introduce a UE capability bit in NR for Intra-RAT ANR (including inter and Intra frequency) 

b.
Introduce a UE capability bit in NR for Inter-RAT ANR towards LTE cell. 

c.
Introduce a UE capability bit in LTE for Inter-RAT ANR towards NR cell.

FFS Whether 2 separate capability bits are needed for LTE with and without EN-DC configured.

12: For ANR support, RAN2 sees no need to differentiate between FR1 and FR2. RAN2 to send an Ls to RAN4 to ask for opinion

FFS where cellsForWhichToReportCGI is added (measID or reportConfig)

In RAN2#103 meeting, RAN2 made a further progress for ANR.
Agreements for ANR in 38.331 and ANR in 36.331:

1: 
The lack of TAC in CGI report is used as an indication for NR NSA only cell. (Note the UE has no way of knowing that a cell is NSA and SA)

2
In case SIB1 is not broadcast, the noSIB1 includes sb-SubcarrierOffset and pdcch-ConfigSIB1 from MIB

3
For an E-UTRA cell, UE reports whatever UE can read from the SIB1 (this can be used to infer the cell supported LTE connected to 5GC and/or EPC).

4
For an NR cell and E-UTRA cell, UE reports using the relevant parts of SIB1 structure.

In RAN2#103bis meeting, the ANR for EN-DC case is discussed including MN/SN coordination for reportCGI and ANR configuration.

The EN-DC is supported in R15 NR, but the other MR-DC modes are dropped due to the time in R15. For EN-DC and NG EN-DC, the CN will be 5GC and it will be supported in R15 too.

In this paper, we aim to discuss the ANR for EN-DC case also for other MR-DC case.

In MR-DC, there are open issues for ANR function as below list:

· How to configure the ANR for MN and SN?

· How to get the CGI report for ANR in MR-DC mode?

· How to use the CGI report from MR-DC mode UE for ANR?

In this paper, we will discuss the above ANR issues for MR-DC case.
2. Discussion:

For MR-DC, including EN-DC, NE DC, NG-EN DC, NR-NR DC, there are three cases for one missing neighbour cell for MN and SN.
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	Case 1:
	The target neighbour cell is missing in NCT for MN.
	The target neighbour cell already exists in NCT for SN.

	Case 2:
	The target neighbour cell already exists in NCT for MN.
	The target neighbour cell is missing in NCT for SN.

	Case 3:
	The target neighbour cell is missing in NCT for both MN and SN.


For one missing neighbour cell for one node in MR-DC, it may be already know by another node. So it is make sense to do coordination between MN and SN before the node initiate the ANR reporting configuration for UE. If the one missing neighbour cell for one node but it is already known by another node, the missing neighbour cell information can be obtained from another node. It is well known that the big gap will be needed for the UE to read the system information of neighbour cell and it may impact the service of the UE more or less. So it is beneficial to get the missing neighbour cell information from another node or cell and not involved UE for CA mode or DC mode.
In RAN2#102 meeting, RAN2 agreed that configuration of ANR towards NR cell requires coordination between MN and SN. We propose that configuration of ANR requires coordination between MN and SN. The node who detects the missing cell can contact another node to obtain the cell information of the missing cell for DC mode UE. If nothing obtained from another cell, the node can initiate the ANR procedure to the UE. In order to make the target node identify the missing neighbour cell, the node who detects the missing cell should transfer the measurement results to the target node.
Proposal 1: Configuration of ANR requires coordination between MN and SN. 
Proposal 2: The node who detects the missing cell transfer the measurement results to the target node and contact another node to obtain the cell information of the missing cell for DC mode UE. 
Due to both MN and SN can receive the measurement report and detect a strong cell not in the NCT. It is reasonable to configure the ANR report measurement by the node who detects the strong cell not in the NCT.

Proposal 3: both MN and SN can configure the ANR measurement for MR-DC.

For DC mode UE, it will be in the overlapping coverage of all the activation cell of the MN and SN. If the UE report a strong cell which is not in the NCT of the MN or SN, the strong cell may also not in the NCT of another node, .e.g SN or MN. So it is necessary for the node who receives the ANR reporting transfers the ANR reporting to another node to check the NCT of another node. Of course it is also beneficial to transfer the measurement results to another node to evaluate the ANR, including target cell and all serving cell and neighbour cell. So one ANR reporting can help the two nodes to check the NCT of their cells.
Proposal 4: For DC mode UE, the node who receives the ANR reporting transfers the ANR reporting to another node to check the NCT of another node. Besides the ANR reporting, the node also transfers the measurement results to another node, including the missing cell and all serving cell and neighbour cell.

In RAN2#102 meeting, RAN2 send LS to RAN4 to ask the T321 value. And RAN4 decide that [1]:
	Answer to Q1: Proposed value of T321 for:

· UE served by LTE cell towards NR cell (with and without EN-DC configured): [2]s for FR1, [16]s for FR2

· UE served by NR cell towards NR cell (with and without EN-DC configured): [2]s for FR1, [16]s for FR2

· UE served by NR cell towards LTE cell (without EN-DC configured): is 1s


For MR-DC, take the agreements from RAN4 as baseline.

	NE DC
	UE served by NR cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by NR cell towards LTE cell
	-

	
	UE served by LTE cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by LTE cell towards LTE cell
	LTE baseline.

	NG-EN DC
	Take agreements for EN-DC as baseline.

	NR-NR DC
	UE served by NR cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by NR cell towards LTE cell
	1s


Proposal 5: take the above table for T321 value for MR-DC and send LS to RAN4 to confirm.
3. Conclusions:

Based on the discussion of ANR issues for MR-DC case, we propose:

Proposal 1: Configuration of ANR requires coordination between MN and SN. 
Proposal 2: The node who detects the missing cell transfer the measurement results to the target node and contact another node to obtain the cell information of the missing cell for DC mode UE. 
Proposal 3: both MN and SN can configure the ANR measurement for MR-DC.

Proposal 4: For DC mode UE, the node who receives the ANR reporting transfers the ANR reporting to another node to check the NCT of another node. Besides the ANR reporting, the node also transfers the measurement results to another node, including the missing cell and all serving cell and neighbour cell.

	NE DC
	UE served by NR cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by NR cell towards LTE cell
	-

	
	UE served by LTE cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by LTE cell towards LTE cell
	LTE baseline.

	NG-EN DC
	Take agreements for EN-DC as baseline.

	NR-NR DC
	UE served by NR cell towards NR cell
	[2]s for FR1, [16]s for FR2

	
	UE served by NR cell towards LTE cell
	1s


Proposal 5: take the above table for T321 value for MR-DC and send LS to RAN4 to confirm.
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