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1. Introduction
An LS from RAN2 was sent informing the progress of ANR which is the reportCGI functionality in RRC, to RAN4 in the last meeting. The whole RAN4 part of the LS is copied below as a reference to this paper,
	1. Overall Description

RAN2 has discussed ANR (reportCGI functionality in RRC) for Intra-NR and Inter-RAT with LTE:

· Intra-RAT ANR (including inter and Intra frequency) 

· Inter-RAT ANR towards LTE cell. 

· Inter-RAT ANR towards NR cell without EN-DC

· Inter-RAT ANR towards NR cell with EN-DC

 . RAN2 would like to inform RAN3 and RAN4 with the following RAN2 progress (for further detail, please annex):

To RAN4:
RAN2 has made the following agreements:

· Agreement 1: If reportCGI for NR cell is configured by eNB, then UE behaviour follows inter-RAT ANR T321 value; if reportCGI for NR cell is configured by gNB, then UE behaviour follows intra-RAT ANR T321 value.

· Agreement 2: RAN2 agreed that for UE capability for ANR towards NR cell, DRX based reading of ANR towards NR cell related measurement should be supported

· Agreement 3:  RAN2 agreed to introduce a UE capability bit in NR for

· Intra-RAT ANR (including inter and Intra frequency) 

· Inter-RAT ANR towards LTE cell. 

· Inter-RAT ANR towards NR cell without EN-DC

· Inter-RAT ANR towards NR cell with EN-DC

· Agreement 4: For ANR support, RAN2 sees no need to differentiate between FR1 and FR2. 

RAN2 would also like to ask RAN4 the following questions:

Q 1: What is the value of T321 for Intra-NR ANR and Inter-RAT ANR with LTE in the following ANR measurement cases:

· UE served by LTE cell towards NR cell (with and without EN-DC configured)

· UE served by NR cell towards NR cell (with and without EN-DC configured)

· UE served by NR cell towards LTE cell (without EN-DC configured)

Q 2: Is it feasible to use autonomous gap for Intra-NR ANR and Inter-RAT ANR towards NR cell? 

Q 3. Is there a difference between FR1 and FR2 for ANR from RAN4 perspective? 

2. Actions:

To RAN4:

ACTION:  RAN2 would like to verify with RAN4 the aforementioned agreement 1, agreement 3 and agreement 4. RAN2 would also like to have RAN4 answer and feedback on the aforementioned Q1, Q2 and Q3.


To sum up, RAN2 asked 3 questions about,

· The values of T321 for ANR in NR

· The feasibility to use autonomous gap in ANR function

· The difference between FR1 and FR2 from the RAN4 perspective.

In this paper, we start this discussion on the CGI reading function for ANR in NR. By analyzing the performance of neighbour cell SIB1 acquisition under DRX off and autonomous gap cases, we propose to response the LS according to the analysis in order to guarantee fair performance with the support of ANR function.

2. Discussion
2.1. ANR
Automatic neighbour relation is a function supported by UE operating in E-UTRAN, U-TRAN and GERAN to report the neighbour cell CGI to the serving cell so that the neighbour cell lists can be automatically updated by an arbitrary base station without manual operation. In NR, the support of ANR function should follow the way we used in the E-UTRAN. 
For LTE, the UE is required to acquire neighbour cell CGI upon receiving measurement objects with reportCGI indication and report the acquired information within the timer period T321. There are two ways for the UE to acquire the neighbour cell SIB1 to get the CGI which are specified in the Specifications of both RAN2 and RAN4. One is to use DRX off period and the other one is to use autonomous gaps for UE to read neighbour System info.
In TS36.331, it is specified that the ANR function is restricted in the time domain by the timer of T321, as upon the expiry of such timer, the UE is required to report the acquired CGI to the network.

	#
	Starts when
	Stops when
	At expiry

	T321
	Upon receiving measConfig including a reportConfig with the purpose set to reportCGI
	Upon acquiring the information needed to set all fields of cellGlobalId for the requested cell, upon receiving measConfig that includes removal of the reportConfig with the purpose set to reportCGI
	Initiate the measurement reporting procedure, stop performing the related measurements and remove the corresponding measId


Since the performance of neighbour cell SIB1 acquisition are different among different RATs, the ANR timer values towards different RATs are different as specified in 36.331, 
	2>
if the triggerType is set to periodical and the purpose is set to reportCGI in the reportConfig associated with this measId:
3>
if the measObject associated with this measId concerns E-UTRA:

4>
if the si-RequestForHO is included in the reportConfig associated with this measId:

5>
if the UE is a category 0 UE according to TS 36.306 [5]:

6>
start timer T321 with the timer value set to 190 ms for this measId;

5>
else:

6>
start timer T321 with the timer value set to 150 ms for this measId;

4>
else:

5>
start timer T321 with the timer value set to 1 second for this measId;
3>
else if the measObject associated with this measId concerns UTRA:
4>
if the si-RequestForHO is included in the reportConfig associated with this measId:

5>
for UTRA FDD, start timer T321 with the timer value set to 2 seconds for this measId;

5>
for UTRA TDD, start timer T321 with the timer value set to [1 second] for this measId;

4>
else:

5>
start timer T321 with the timer value set to 8 seconds for this measId;
3>
else:
4>
start timer T321 with the timer value set to 8 seconds for this measId;



One thing we can see from the values is that for the autonomous gap based method, the allowed time for CGI reporting is much shorter than those of the DRX based method. The reason is that data is lost during autonomous gap that we should narrow the margin down as much as possible to have the minimum lost in traffic.
In NR, I see no reason not to support the autonomous gap based CGI reading since the similar situation to LTE is that there are still cases when no DRX is enabled. For example, when the network needs to guarantee performance in a cell level high speed configuration, there may not be DRX cycle configured to the high mobility UEs.

Proposal 1: Specify requirements for autonomous gap based neighbour cell CGI reading towards NR in TS38.133.
2.2. T321 values for NR
RAN2 asked about the T321 values to be specified in 38.331. Let’s first look at the values used by ANR towards E-UTRAN, UTRAN and other RATs.
	RAT
	NR
	LTE
	UTRAN
	Others

	DRX based
	[2] s
	1 s
	8 s
	8 s

	Autonomous gap
	TBD
	150ms
	1 s for FDD, 2 s for TDD
	N/A


The reason we propose to have 2 s specified as NR T321 for DRX based method is that, compared with LTE, NR has doubled MIB repetition periodicity since under most cases, the UE is not provided by the target SSB information and has to search the SSB with 20ms periodicity. For other parts, e.g., SIB1 decoding performances between LTE and NR FR1 should be comparable.

Proposal 2: Specify the T321 as 2 s for DRX based ANR towards NR neighbour cell in FR1.
Speaking of the difference between performances of FR1 and FR2 neighbour cell SIB reading, since we have a large amount of margin in the value of 1 s for LTE and 2 s for NR, it is our view that we should not differentiate the DRX-based method T321 value between FR1 and FR2. Thus, 
Proposal 3: Specify the T321 as 2 s for DRX based ANR towards NR neighbour cell in FR2 also.
For autonomous gap based requirements, we need to further discuss it with the possible help from performance simulations in different setups between FR1 and FR2.
3. Conclusion
In this paper we discuss about the ANR towards NR and confirm the feasibility of having autonomous gap based neighbour cell CGI reading and propose to have 2s for DRX based method in both FR1 and FR2. The proposals are listed below. A corresponding LS is prepared in a separate contribution to this meeting.
Proposal 1: Specify requirements for autonomous gap based neighbour cell CGI reading towards NR in TS38.133.
Proposal 2: Specify the T321 as 2 s for DRX based ANR towards NR neighbour cell in FR1.
Proposal 3: Specify the T321 as 2 s for DRX based ANR towards NR neighbour cell in FR2 also.
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