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1. Introduction
In this contribution we discuss the RAN2 LS on ANR for NR 
	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 RAN3:

RAN2 has agreed that, in case of a UE configured with EN-DC, ANR function towards NR cell can be configured by MN or SN over MG. But the UE can only be configured with a single reportCGI configuration, from either MN or SN. RAN2 also agreed that configuration of ANR towards NR cell requires coordination between MN and SN. RAN2 has not yet discussed how the coordination is done.

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 RAN3:
ACTION:  RAN3 is kindly asked to take into account RAN2 progress on ANR when designing NR ANR and inter-RAT ANR with LTE specifications.

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.

3. Date of Next RAN2 Meetings:

RAN2-AH-1807                2nd - 6th July 2018, Montreal, Quebec, Canada
RAN2#103
20th – 24th Aug 2018, Gothenburg, Sweden




2. Discussion

Overview and background of LTE ANR and CGI reading requirements and procedures

SON (self-organizing networks) ANR (automatic neighbour relations) procedures for LTE are triggered when the UE reports the physical cell ID (PCI) of a cell for which the serving cell has not yet established neighbour relations. To assist the network in building the neighbour relationship, the UE is requested to decode the cell global ID (CGI) from SIB1, which will be globally unique.

ANR was introduced as a best effort service, which means that it is not critical that the procedure succeeds on any given attempt. If one UE cannot decode the CGI, there is likely to be another UE reporting the same unknown PCI, and the procedure can simply be reattempted with a different UE until the neighbour relation is established.

For this reason, natural DRX was selected as the chosen solution to allow the UE to have radio time available for decoding SIB1/CGI in release 8. When not actively transmitting or receiving data, the UE can use natural DRX opportunities for a limited time duration to attempt to decode the neighbour CGI rather than performing deep sleep.

In LTE release 9, a new, but related functionality of handover to closed subscriber group (CSG) cell was introduced. In this procedure, the UE decodes and reports CGI of a neighbour cell so that the network can perform access control and determine if the UE has access to the CSG cell (is a member of the closed subscriber group). Such a procedure is more time critical, and so a new solution involving UE autonomous gaps was introduced so that the UE can miss some ACK/NACK from the serving cell so as to obtain the necessary radio time.

Since UE vendors did not want to be forced to implement two solutions (natural DRX based CGI reading and autonomous gap based CGI reading), a UE may use either natural DRX based or autonomous gap based solutions for ANR purposes in release 9 onwards, and would use autonomous gaps for CSG handover. The UE is made aware if the request is for CSG handover by the si-RequestForHOformation element.
T321 timer
T321 needs to be sufficiently long to allow the UE to read the CGI in typical conditions. Our view is that the value of T321 is otherwise not extremely critical. For LTE ANR( when si-RequestForHO is not included), the value of T321 is 1s regardless if the UE performs autonomous gap ANR or natural DRX ANR: 
	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;



Our view is that the same value could be used for NR ANR, for all the scenarios of interest to RAN2:

· 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)

Proposal 1 : T321 is 1 second for 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), and UE served by NR cell towards LTE cell (without EN-DC configured)
Autonomous gap feasibility
The main difference between LTE ANR and NR ANR is that the UE would need to find MIB from the target cell SSB, which is known by the UE to be transmitted with SMTC periodicity. Since the UE will already have performed physical layer measurement of the target cell, the SSB timing will be known. Hence it seems technically feasible to decode neighbour MIB and SIB1 for ANR in autonomous gaps.

However, the work needed in RAN4 to develop requirements for autonomous gap based ANR in release 15 seems considerable, and due to differences between NR and LTE a complete analysis would be needed to determine a reporting delay and ACK/NACK count. There is considerable other NR RRM work for RAN4 in 2H2018 including developing conducted and OTA test cases, correcting NR core requirements and developing core requirements for late drop features. Autonomous gap ANR requirements are not included on the NR work item exception sheet, and it seems clear that RAN4 does not have the possibility to develop them on release 15 timescale.

Proposal 2: RAN4 inform RAN2 that no reason is foreseen why autonomous gap ANR would not be feasible for the cases of interest to RAN2 including NR target cell CGI reading. RAN4 also informs RAN2 that it is not planned for RAN4 to work on RRM requirements for this functionality in release 15.

FR1-FR2 differentiation of CGI reading
The main reason for differentiation of requirements in FR2 versus FR1 is the need for RX beamsweep in FR2. Given that the UE will have performed physical layer measurements on the cell to trigger the network to send a CGI reading request, the timing and best RX beam to use to decode the CGI is already known to the UE.

Also, considering that ANR is a best effort SON service, it is preferable that the UE does not put a lot of effort (and interruption) into FR2 beamsweeping even if the consequence is that the ANR procedure fails. The network can very well ask a different UE to perform the CGI reading until the neighbour cell global identity is found.

Based on this, our initial view is that CGI decoding delay and autonomous gaps or natural DRX usage would depend on SMTC periodicity and  SIB1 periodicity (which is the same between LTE and NR), but would not depend on frequency range. Specifically, subcarrier spacing does not appear to play a significant role. Therefore, we do not see a strong need for FR1-FR2 differentiation in the requirements, although this should be regarded as a preliminary view that is subject to further analysis. At any rate, SON ANR is a best effort feature, and if allowing margin RX beam sweep would simplify UE implementations, there is also no strong reason from a system perspective not to consider it.

Proposal 3: RAN4 informs RAN2 that it is not anticipated to define different requirements for FR1 and FR2 (subject to confirmation / discussion with other companies in RAN4)
3. Conclusion

Proposal 1 : T321 is 1 second for 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), and UE served by NR cell towards LTE cell (without EN-DC configured)
Proposal 2: RAN4 inform RAN2 that no reason is foreseen why autonomous gap ANR would not be feasible for the cases of interest to RAN2 including NR target cell CGI reading. RAN4 also informs RAN2 that it is not planned for RAN4 to work on RRM requirements for this functionality in release 15.

Proposal 3: RAN4 informs RAN2 that it is not anticipated to define different requirements for FR1 and FR2 (subject to confirmation / discussion with other companies in RAN4)
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