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Discussion and decision
1 Introduction
At RAN2#114-e some progress has been made on the R17-WID objective “Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps” [1] and many agreements have been reached and this paper proposes how to progress some of the open issues [2]:
	RAN2#115-e agreements:

· The configuration of the criteria for starting the measurements include a serving cell NRSRP threshold. FSS how to address variance (as agreed last meeting)

· It is useful to have a shorter T310 timer for UEs supporting this enhancement, but FFS whether this is best achieved with the existing dedicated signalling or based on a new condition
· FFS:  whether to provide a separate criteria for inter-frequency measurements (i.e. needing re-tuning) considering that they will take longer and should start earlier.

· Legacy relaxed monitoring criteria is reused to address the variance part of the criteria to start the measurements. 

· FFS: Whether it is enabled by the provision of separate SSearchDeltaP and TSearchDeltaP parameters from RRC_IDLE.

· FFS: Whether to support an indication from the UE that it starts/ stops performing measurement


2 Discussion
2.1 Variance in connected state

It has been agreed to use the RRC idle state relaxed neighbour cell measurements procedure in RRC connected state but there is a difference of opinion whether to use the same thresholds (i.e., SSearchDeltaP and TSearchDeltaP) as for RRC idle state or define different thresholds for RRC connected state. The post-meeting email discussion concluded that “The values of s-SearchDeltaP and TSearchDeltaP can be different in RRC_CONNECTED and RRC_IDLE, they are signalled in a separate set of parameters.” [5]. This section considers what other changes are needed to the variance scheme for RRC connected state.
2.1.1 TSearchDeltaP
The minimum time for which the relaxed serving cell criteria needs to be met before reference threshold is updated is defined by:


TSearchDeltaP = max (5min, ‘eDRX cycle’) where ‘eDRX cycle’ is the idle mode configured eDRX cycle if eDRX cycle is configured, otherwise it is zero.

In RRC connected state eDRX is not applicable hence TSearchDeltaP would effectively be 5 min in RRC connected state. In RRC connected state, 5 min is quite a long period hence propose to lower this minimum duration over which the serving cell needs to be within the range to consider it as stable. 

Proposal 1: TSearchDeltaP can be fixed to 60 sec for RRC connected state.

2.1.2 SSearchDeltaP
In RRC idle state UE has ample time to perform neighbour cell measurements (inter- and intra-frequency) and it is not restricted by serving cell reception (other than paging reception) or transmission. For this reason, SSearchDeltaP can be set aggressively i.e., serving cell needs to degrade by a large amount before neighbour cell measurements need to be done. In RRC connected state, opportunities for neighbour cell measurement are limited by the activity on dedicated channels hence it makes sense to set SSearchDeltaP more conservatively in RRC connected state (i.e., trigger neighbour cell measurements earlier than it would be done in RRC idle state). As a compromise and to allow for optimal configuring, network can be allowed to configure in broadcast signalling different values for RRC idle and connected state or just configure idle mode value for SSearchDeltaP.
Proposal 2: SSearchDeltaP can be configured with different value for RRC connected state from RRC idle state.
Proposal 3: If SSearchDeltaP for RRC connected state not configured, then UE uses SSearchDeltaP value configured for RRC idle.
2.1.3 Srxlevref
In RRC idle state the serving cell measurement is also the reference level to determine whether neighbour cell measurements can be relaxed. The same rule can apply in RRC connected state by applying the dedicated downlink carrier specific nrs-PowerOffsetNonAnchor to translate measurement on non-anchor dedicated carrier to anchor carrier equivalent.
Proposal 4: The dedicated downlink carrier specific nrs-PowerOffsetNonAnchor is applied to translate measurement on non-anchor dedicated carrier to anchor carrier equivalent.

Upon entering RRC connected state, the reference level needs to be that corresponds to the dedicated carrier so that the variance of dedicated carrier needs to be considered for triggering RRC connected state measurements.

Proposal 5: Set reference level to the measurements made on the dedicated carrier.
2.2 Assistance information from UE

It was discussed in RAN2#115-e whether assistance information from UE would be useful, and some companies expressed the view that it can be useful but were concerned with the specification impact [4]. Furthermore, the post-meeting email discussion also proposed “RAN2 to discuss support of an indication that the UE starts measurement based on contributions describing solutions.”[5]. As has been explained in the past, non-anchor carrier for dedicated mode has been one of the key parts of NB-IoT since Release 13 hence it is very likely non-anchor carrier for dedicated mode is used in real networks. Note that the main reason for the Rel-17 objective of connected state measurements is to improve data throughput when re-establishment needs to happen. Therefore, it is important to ensure connected mode measurements do not have negative impact on data throughput when UE is configured with non-anchor dedicated carrier. 

Observation 1: Blindly providing scheduling gaps to allow for inter-frequency measurements in connected state will degrade data throughput.

To minimise specification impact, it is proposed that UE sends indication to eNB if in RRC connected state UE needs scheduling gaps to perform neighbour cell measurements. Once UE has sent such an indication, eNB can choose to relax the scheduling and no need for eNB to explicitly indicate to UE that a gap is granted. This is demonstrated in Figure 1.
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Figure 1: Dynamic scheduling gaps

Proposal 6: In RRC connected state, introduce MAC indication from UE requesting relaxed scheduling to perform neighbour cell measurements. 
Proposal 7: The MAC indication is sent when UE needs to make neighbour cell measurements on a carrier other than the downlink dedicated carrier.
Summary

This document discussed the practical implications of performing neighbour cell measurements in RRC connected state and makes following observations.
Observation 1:
Blindly providing scheduling gaps to allow for inter-frequency measurements in connected state will degrade data throughput.


To progress the work on RRC connected state neigbhour cell measurement, following proposals are put forward:
Proposal 1:
TSearchDeltaP can be fixed to 60 sec for RRC connected state.
Proposal 2:
SSearchDeltaP can be configured with different value for RRC connected state from RRC idle state.
Proposal 3:
If SSearchDeltaP for RRC connected state not configured, then UE uses SSearchDeltaP value configured for RRC idle.
Proposal 4:
The dedicated downlink carrier specific nrs-PowerOffsetNonAnchor is applied to translate measurement on non-anchor dedicated carrier to anchor carrier equivalent.
Proposal 5:
Set reference level to the measurements made on the dedicated carrier.
Proposal 6:
In RRC connected state, introduce MAC indication from UE requesting relaxed scheduling to perform neighbour cell measurements.
Proposal 7:
The MAC indication is sent when UE needs to make neighbour cell measurements on a carrier other than the downlink dedicated carrier.
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