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1 Introduction
In this document, we discuss a number aspects of early measurement configuration: the difference between the configurations included in the RRCRelease message and SI, delta configuration for RRC_INACTIVE state, UE behaviours upon validity timer expiry, and state change from inactive to idle.
2 Discussion
2.1 Configuration in dedicated signalling and SI

At the last RAN2 meeting, it was agreed that the early measurement configuration at least includes the following parameters:
-
only in the RRCRelease messsage, a validity timer, for both RRC_IDLE and RRC_INACTIVE
-
a list of NR SSB frequencies, including, for each NR SSB frequency:
-
a list of cells to be reported (optional),
-
a cell quality threshold,

-
an indication whether to report RSRP, RSRQ or both,

-
an indication whether to, not report beam results, report the index, or report both index and results of the best beam

-
parameters similar to SIB2/SIB4
The validity timer is only in the RRCRelease message because the motivation for this timer is to allow the UE to stop measurements in case there is no activity for some time, so the starting point should be the release of the RRC connection and unrelated to cells which the UE may reselect.
In the meeting minutes, it is captured that parameters per NR SSB frequency in black above (list of cells to be reported, cell quality threshold) can be signalled both in the RRCRelease message and in SI, while for parameters in blue above (what to report and per NR SSB carrier configuration) this is not captured.

SMTC is provided in SIB2/SIB4 for cell reselection but this only concerns frequency on the synchronization raster, while RAN2 agreed to support early measurement reporting of SSB out of the synchronization raster, so such information is not already available on SI.

If the network provides the list of NR SSB frequencies for early measurement in the RRCRelease message, together with a list of cells to measure and a cell quality threshold, there is no reason not to include all per NR frequency parameters in the RRCRelease message as well.
If the network provides the list of NR SSB frequencies for early measurement in SI, together with a list of cells to measure and a cell quality threshold, there is no reason not to include all per NR frequency parameters in SI as well.

Proposal 1: Apart from the validity timer, all parameters to configure early measurements for the UE in NR RRC_INACTIVE or RRC_IDLE can be provided in the RRCRelease message or in SI.
A possible question is whether the UE can get part of the per NR frequency (SSB) parameters in the RRCRelease message and get the missing parts in the SIB. In LTE euCA, the UE will store the list of frequencies and associated configuration received in SIB5 only if this information is not included in the early measurement configuration received from RRC release message i.e. configuration parameters related to the E-UTRA frequencies cannot be split in two parts, on in the RRC release message and another one in SIB, which could introduce UE complicated behaviour. The same way should be adopted for eDCCA. 
Proposal 2a: If the UE receives a list of NR SSB frequencies for early measurement (and associated per NR SSB frequency information) in the RRCRelease message, the UE is not required to consider any early measurement configuration information from SI. 
Proposal 2b: If the RRCRelease message does not include the list of NR SSB frequencies for early measurement in the RRCRelease message, the UE uses the list (and associated per NR SSB frequency information) provided in SI.
For which SIB to carry the early measurement configuration, we prefer to put NR early measurement configuration in SIB4, and E-UTRA frequency early measurement configuration in SIB5.
Proposal 3: The NR frequency early measurement configuration is included in SIB4 and the E-UTRA frequency early measurement configuration is included in SIB5.

2.2 Delta configuration
In RRC_INACTIVE state, the UE may initiate the RRC resume procedure for paging, UL data, RNAU, or periodical RNAU. 
For paging and UL data cases, the UE will go into RRC_CONNECTED state, so that it can start data transmission. When the data transmission is finished, the UE may be moved back to RRC_INACTIVE.

For RNAU case, since the new serving node will retrieve the UE context from the anchor node, the new serving node will be aware of the early measurement configuration of the UE, if it want to change the configuration, it can put new configuration in the RRC release message. Similarly, for periodical RNAU, the anchor node can also put new configuration in the RRC release message to keep the UE in RRC_INACTIVE state.
In all cases, if the UE hasn't moved or if there is no cell list configured and the list of available frequencies are the same, it is possible to reuse the list of frequencies and associated information previously provided to the UE. The only information which may change is the SMTC offset, but this question can be configured separately.

Proposal 4a: As long as the UE does not move to RRC_IDLE, the UE keeps the list of frequencies for early measurement and associated configuration previously received in the RRCRelease message. 
Proposal 4b: If the list of frequencies for early measurement is absent from the RRCRelease message, the UE reuses the previously received configuration (how to handle SMTC offset is FFS).
With respect to the validity timer, the network can always put a new value in the RRC release message.
Proposal 4c: The validity timer is always be included in the RRCRelease message.

2.3 UE behaviour upon validity timer expiry
In LTE euCA, if the UE receives the early measurement configuration from RRC release message, it will start the validity timer with the value contained in the configuration. The UE can stop performing early measurement when the validity timer expires or stopped. There are several cases that the UE can stop the validity timer, i.e. upon receiving RRCConnectionSetup, RRCConnectionResume or, if validityArea is configured, upon reselecting to cell that does not belong to validityArea. When the timer expires or is stopped, the UE releases the measurement configuration. For eDCCA, the validity timer is also agreed to be included in the RRCRelease message to limit the time UE spending on performing early measurement. In this case, after the validity timer expires or stopped, the UE can stop performing early measurement. However, it should be discussed whether the UE should release the measurement results immediately. Image that if the UE initiates RRC connection setup or resume message soon after the timer expire, the measurement results may still be useful/valid. Therefore, the UE can store the measurement results after the validity timer expires and send the valid measurement results to the network after it returns to CONNECTED state. The issue is how to decide whether the measurement results are valid or not. It can resolved in RAN2 or RAN4, e.g. RAN2 to define a timer to limit the lifetime of the early measurement results, or it can be left to UE implementation only if the early measurement results meet the requirements defined by RAN4.
Proposal 5a: After the validity timer has expired, the UE stops performing early measurement and releases the early measurement configuration. The UE can store the early measurement results and send them to the network after it goes to RRC_CONNECTED state only if the measurement results are still valid.

Proposal 5b: RAN2 to study how to define whether the early measurement results are still valid.
2.4 State change from RRC_INACTIVE to RRC_IDLE
In RRC_INACTIVE state, there are rather few cases where the UE may autonomously go into IDLE state, e.g. when reselecting a PLMN not equivalent to the registered PLMN. In such cases, the UE will anyway initiated NAS signalling, so the network has some opportunity to reconfigure the UE.
Proposal 6: If the UE moves to RRC_IDLE without receiving RRCRelease including a validity timer, while the validity timer is received, the UE stops the validity timer and releases the early measurement configuration.
3 Conclusion

In this paper, we discuss early measurement configuration, and make the following proposals: 
Proposal 1: Apart from the validity timer, all parameters to configure early measurements for the UE in NR RRC_INACTIVE or RRC_IDLE can be provided in the RRCRelease message or in SI.

Proposal 2a: If the UE receives a list of NR SSB frequencies for early measurement (and associated per NR SSB frequency information) in the RRCRelease message, the UE is not required to consider any early measurement configuration information from SI. 
Proposal 2b: If the RRCRelease message does not include the list of NR SSB frequencies for early measurement in the RRCRelease message, the UE uses the list (and associated per NR SSB frequency information) provided in SI.
Proposal 3: The NR frequency early measurement configuration is included in SIB4 and the E-UTRA frequency early measurement configuration is included in SIB5.

Proposal 4a: As long as the UE does not move to RRC_IDLE, the UE keeps the list of frequencies for early measurement and associated configuration previously received in the RRCRelease message. 
Proposal 4b: If the list of frequencies for early measurement is absent from the RRCRelease message, the UE reuses the previously received configuration (how to handle SMTC offset is FFS).
Proposal 4c: The validity timer is always be included in the RRCRelease message.

Proposal 5a: After the validity timer has expired, the UE stops performing early measurement and releases the early measurement configuration. The UE can store the early measurement results and send them to the network after it goes to RRC_CONNECTED state only if the measurement results are still valid.

Proposal 5b: RAN2 to study how to define whether the early measurement results are still valid.
Proposal 6: If the UE moves to RRC_IDLE without receiving RRCRelease including a validity timer, while the validity timer is received, the UE stops the validity timer and releases the early measurement configuration.
3GPP


