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Introduction
RAN4 received the following LS in 
	RAN2 further discussed autonomous gap for NR ANR, and confirmed autonomous gap is not supported in the following cases:
· ANR (towards NR neighbour cells) configured by NR PCell in NR SA
· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC
· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC
· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA

RAN2 would like to ask RAN4:
Q 1: whether autonomous gap ANR (towards LTE neighbour cells) configured by NR PCell in NR SA is supported? Note that RAN2 signalling does not currently support configuration this.

RAN2 also discussed whether autonomous gap ANR (towards 2G/3G/4G neighbour cells) configured by LTE / MN in EN-DC is supported. RAN2 identified that there would be interruption time on all NR SCG cells if UE starts autonomous gap in EN-DC and SN does not know this (especially for the UE only supporting per-UE gap). Thus, RAN2 also would like to ask RAN4:
Q 2: whether autonomous gap ANR (towards 2G/3G/4G neighbour cells) configured by LTE PCell in EN-DC is supported? Note that RAN2 signalling does support configuration of this.




Discussion
LTE background
An LTE SON ANR procedure for E-CGI reading was first introduced in release 8 based on natural DRX opportunities, with no requirements on reporting delay specified in 36.133. Since natural DRX is supposed to be used, interruptions would not be expected, and SON ANR was considered to be a “best effort” service so if one UE does not provide an CGI/E-CGI report in a timely manner, it may very well be provided by a different UE. Hence delay requirements were also initially not specified. Hence there are no RAN4 requirements for release 8 ANR, even though the procedure is supported in signaling as a best effort service.
In 3GPP release 9, RAN4 worked on requirements for handover to CSG (closed subscriber group) cells which also depend on CGI reading. In particular, a new IE called si-RequestForHO  was introduced in signaling indicating that the CGI reading operation was for handover, so more time critical. To ensure faster SI reading for the CSG handover, RAN4 introduced requirements for a different SI reading procedure based on autonomous gaps. For this procedure, both the identification delay and the corresponding missed ACK/NACK rate requirements were derived.
Next, it was discussed that it would be undesirable for UE implementations to implement two different SI reading mechanisms (autonomous gap based, and natural DRX based) depending on the purpose of the operation, so it was agreed that autonomous gap-based requirements could also be used for SON ANR. In specifications, there is a sentence which implies that the UE can use either procedure for ANR purposes
NR background
Discussion on rel15/rel-16 scope in RAN4#90 took place in RAN4#90 resulting in an agreed way forward [1] with a bullet
· The RRM requirements for CGI reading with autonomous gap will be specified in Rel-16.
This bullet was triggered by the discussion of the LS from RAN2 in [2] and the corresponding response from RAN4, which is related to CGI reading with an NR target cell. Hence this decision does not imply that LTE ANR is not supported in release 15. 
Note that a UE is not required to use autonomous gap if si-RequestForHO is set to false.
Next we turn our attention to the questions asked by RAN2
RAN2 further discussed autonomous gap for NR ANR, and confirmed autonomous gap is not supported in the following cases:
· ANR (towards NR neighbour cells) configured by NR PCell in NR SA
· ANR (towards NR neighbour cells) configured by NR PSCell in EN-DC
· ANR (towards NR neighbour cells) configured by LTE PCell in EN-DC
· ANR (towards NR neighbour cells) configured by LTE PCell in LTE SA
Discussion
RAN4 has not developed requirements for these cases in rel-15 either. As indicated above, our understanding of [1] is that RAN4 expects to develop such requirements for autonomous gap reading of NR CGI in release 16, although clearly RAN4 should check that RAN2 will introduce the signalling in the same release, given that they have not introduced it in release 15.
Q 1: whether autonomous gap ANR (towards LTE neighbour cells) configured by NR PCell in NR SA is supported? Note that RAN2 signalling does not currently support configuration this.
Discussion
RAN4 has not specified requirements (reporting delay, missed ACK/NACK rate) for the measurement of  E-CGI on LTE cells when configured with an NR SA configuration in 38.133. While the definiton of “not supported” is slightly unclear when talking about requirements rather than signalling functionality, and noting that RAN2 signalling does not support this we propose to reply to the LS

Proposal 1: RAN4 reply is that similarly to RAN2 RAN4 has not developed requirements such as E-CGI identification delay or missed HARQ ACK/NACK rate for autonomous gap ANR (towards LTE neighbour cells) configured by NR PCell in NR  in 38.133 release 15.

RAN2 also discussed whether autonomous gap ANR (towards neighbour cells) configured by LTE / MN in EN-DC is supported. RAN2 identified that there would be interruption time on all NR SCG cells if UE starts autonomous gap in EN-DC and SN does not know this (especially for the UE only supporting per-UE gap). Thus, RAN2 also would like to ask RAN4:
Discussion
RAN2’s assumption is basically correct, there could be interruptions to SGC cells. Technically, such interruptions are a bit unlikely for most LTE intrafrequency ANR cases since the LTE RF chain will not need to be reconfigured to start CGI decoding which is a baseband operation. Still, for interfrequency operation, and for some special cases of intrafrequency LTE ANR it could be that this operation causes interruption to NR reception, for example if an RF chain needs to be started or reconfigured to perform the ANR measurement in an autonomous gap. 
Q 2: whether autonomous gap ANR (towards 2G/3G/4G neighbour cells) configured by LTE PCell in EN-DC is supported? Note that RAN2 signalling does support configuration of this.

Discussion
As the scenrio involves configuration of autonomous gap ANR by an LTE PCell, it would be expected that 36.133 requirements are applicable, meaning that the identification delay and LTE missed ACK/NACK rate  is specified by RAN4. What has not been specified is the impact to NR. Such analysis would be technically quite complicated to perform, because the impact of the 2G/3G/4G triggered interruptions due to different numerologies and ACK/NACK timing would need to be considered. Clearly, RAN4 has not considered such aspects in release 15 work, and the scope of the question from RAN2 relates to release 15.
Observation 1: Existing requirements in 36.133 for autonomous gap ANR (towards 2G/3G/4G neighbour cells) would apply when configured the operation is configured by LTE PCell in EN-DC
Although it has not been specified, it is rather obvious that the UE cannot make autonomous interruptions to NR for 2G/3G/4G CGI reading operations before it has been requested to perform the measurement due to causality considerations. Equally, interruptions cannot occur after the UE has successfully decoded the 2G/3G/4G CGI since it has completed the requested operation.
Observation 2: Although not explicitly specified, NR interruptions should not occur before the CGI reading operation has been requested, or after the CGI identification is complete.
Based on this, although the NR interruption reqirements have not been discussed in release 15, we think it is reasonable to expect that other aspects of CGI reading are possible in release 15. It is worth noting that a very similar approach is used for aquring the SFN to allow the UE to request measurement gaps in interRAT RSTD measurement in SA operation of NR.

	When the UE is not aware of the SFN of at least one LTE cell in the OTDOA assistance data, the UE may be using autonomous gaps in FR1 to acquire SFN of the OTDOA assistance data reference cell prior to requesting measurement gaps for performing the requested E-UTRA RSTD measurements before the [image: ] time period starts while meeting all the requirements in Section 9.4.4.1.2, provided that the OTDOA assistance data is provided to allow sufficient time for the UE to acquire the SFN before the [image: ] starts.



In the RSTD gap request case, the UE is allowed to make autonomous interruptions (to NR, since this is for NR SA operation) with unspecified missed ACK/NACK rate.
Propsoal 2 : Autonomous gap ANR (towards 2G/3G/4G neighbour cells) configured by LTE PCell in EN-DC is supported in release 15.
Proposal 3 : Existing requirements in 36.133 apply in this case. 
Proposal 4 : Similarly to SA interRAT RSTD measurements it is specified that the UE is allowed to make autonomous interruptions during a 2G/3G/4G CGI reading procedure. There are no further requierments for NR SGC interruptions specified in release 15.
Conclusion
In this paper we discuss the liaison statement on ANR in [2]. We propose
Proposal 1: RAN4 reply is that similarly to RAN2 RAN4 has not developed requirements such as E-CGI identification delay or missed HARQ ACK/NACK rate for autonomous gap ANR (towards LTE neighbour cells) configured by NR PCell in NR  in 38.133 release 15.
Propsoal 2 : Autonomous gap ANR (towards 2G/3G/4G neighbour cells) configured by LTE PCell in EN-DC is supported in release 15.
Proposal 3 : Existing requirements in 36.133 apply in this case. 
Proposal 4 : Similarly to SA interRAT RSTD measurements it is specified that the UE is allowed to make autonomous interruptions during a 2G/3G/4G CGI reading procedure. There are no further requierments for NR SGC interruptions specified in release 15.
References
[1] [bookmark: _Ref3558633]R2-1902736, “LS on autonomous gap for NR ANR”, RAN WG2 
[2] R4-1902032	Way forward on R15 NR RRM scope, Intel
[3] [bookmark: _Ref3558839]R2-1809226, “LS on RAN2 progress on ANR”, RAN WG2

8



3



image1.wmf
FDD

 

UTRAN

-

E

 

InterRAT,

 

RSTD

T


