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1. Introduction
During RAN2#105bis meeting, the following agreements were made on early measurement signalling.
	Agreement
1	For NR IDLE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is setup will be supported.
2	For both LTE and NR, sending full idle mode measurements before security activation shall not be allowed. 
FFS if some measurement information (detail TBD) related to idle mode measurements can be sent before security activation.
3	SMC and SMC complete messages will not be modified to enable the signalling of early measurements.
4	For both LTE and NR, RAN2 confirm that current specification allow that UEInformationRequest (or equivalent message to be specified in NR) can be sent by the network immediate after Security Mode Command without network having to wait for  Security Mode Complete (i.e. similar to sending of Reconfiguration after SMC)
5	For NR INACTIVE mode, the LTE rel-15 euCA early measurement reporting solution (i.e. via UEInformationRequest and UEInformationResponse like messages) after connection is resumed will be supported.
6	Sending early measurement report is network controlled
7	For NR INACTIVE, the network can request early measurement report in RRCResume 
8	For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
FFS Whether agreements 7 and 8 should be applied to LTE RRCConnectionResume and RRCConnectionResumeComplete message. 



In this contribution, we would like to further discuss considerations on available cell (re)selection measurement result reporting if no early measurement results can be provided.
2. Discussion
Smart network can have detail deployments of neighbor cells or neighbor RAN nodes. For a certain location, smart network can be made aware which cell(s) or RAN node(s) has the same coverage and can be configured as Scell(s) or SCG(s). If the smart network can be made aware of the UE coarse location, then it can configure suitable CA and/or DC configurations for the UE without measurement reporting (blind configuration) of these target cell(s) or RAN node(s) . 
For normal location procedure, the E2E delay is about serveral seconds. It can not achieve less delay setting up CA and/or MR-DC compared with idle mode measurements in LTE R15 eUCA. 
Idle/inactive UEs will perform measurement for cell (re)selection, and always have measurement results of serving cell and possible neighbour cells for cell (re)selection. Network can estimate the UE coarse location based on RF info around the UE. Hence, the network can estimate the UE coarse location and setup CA/DC based on measurement results of serving cell and possible neighbor cells for cell (re)selection when the UE transits from idle or inactive mode to connected mode. Especially with beam information reporting, the network can determine the direction of the UE and estimate more accurate UE location.
Compared with early measurement reporting (i.e. idle mode measurement in LTE rel-15 euCA), less accuracy is introduced if the network set up CA and/or MR-DC based on available cell (re)selection measurement results. However, the UE does not always have early measurment results, e.g. the validity timer for early measurement configuration is expired while early measurement configurations are not broadcasted in system information, or the UE is released by a ng-RAN node which does not support early measurement feature, or the UE does not perform early measurement to save UE power consumption. In this case, the UE can provide available cell (re)selection measurement results to assist the network to set up CA and/or MR-DC.
The UE may not have measurement results of neighbor cells during cell (re)selection, as UEs may choose not to  perform intra-frquency measurements if the serving cell fulfills Srxlev > SIntraSearchP and Squal > SIntraSearchQ . The UEs may choose not to  perform equal or lower priority inter-frquency measurements if the serving cell fulfills Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. For other cases such as high priority inter-frequency, the UEs shall perform measuremnts. In most cases, the UEs can have measurement results of neighbor cell(s) during cell (re)selection, unless the UEs are in the centre of the serving cell. Even though in some cases, the UE may not have performed neighbouring cell measuremnts, the network can also roughly obtain UE location based on measurement results of the serving cell only, especially measurement results of several serving beams.
Providing available measurement results of cell (re)selection to the network does not introduce any additional UE power consumption as the UE has already had measurement results of serving cell and/or neighbour cells for cell (re)selection. 
Based on the following requirements for cell reselection in [1], UEs will filter measurement results for both intra-frequency cell and inter-frequency cell using at least 2 measurements. That means UEs will store latest measurement results for cell reselection, and no additional storage requirements is introduced if UEs report available measurement results of cell (re)selection to the network.
	The UE shall filter SS-RSRP and SS-RSRQ measurements of each measured intra-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Intra/2.
---------------------------------------------------skip irrelevant text---------------------------------------------------
The UE shall filter SS-RSRP or SS-RSRQ measurements of each measured higher, lower and equal priority inter-frequency cell using at least 2 measurements. Within the set of measurements used for the filtering, at least two measurements shall be spaced by at least Tmeasure,NR_Inter/2



The disadvantage and advantage for measurement result reporting to assist network to set up CA/DC are shown in table 1. 
Table 1 disadvantage and advantage
	Solutions to reduce delay setting up CA and/or MR-DC
	Advantage
	Disadvantage

	early measurement reporting
	More accuracy as the network configures CA/DC based on measurement results of candidate CA/DC cells.
	Beside measurements for cell (re)selection, additional measurement is introduced which results in additional UE power consumption.
Early measurement reporting may not be available when network requests it.

	available cell (re)selection measurement result reporting
	can be provided with no additional UE power consumption with best effort. (In most case UEs can have measurement results of neighbor cell(s) during cell (re)selection. And the network can also roughly obtain UE location based on measurement results of the serving cell only, especially measurement results of several serving beams.)
No additional UE power consumption is introduced.
No additional UE storage for measurement results is introduced. 
	Less accuracy.



Examples to describe how (re)selection measurements could be reported when early measurements is not available at the UE are shown in figure 2 and figure 3. If early measurement result is available, the UE sends the result to the network to assist CA/DC configuration. While if early measurement result is not available, the UE transmits available cell (re)selection measurement results to the network. The network can use the reported (re)selection measurement results and other information at the network in configuring CA/DC for the UE.


Figure 1: Measurement reporting with transition from idle to connected in NR to assist CA/DC configuration


Figure 2: Measurement reporting with transition from inactive to connected in NR to assist CA/DC configuration
Based on above analyses, we propose:
Proposal 1: When early measurement is not available, the UE provides available measurement results for cell (re)selection to assist CA/MR-DC configuration.
3. Conclusion
In this contribution, we discuss considerations on available cell (re)selection measurement result reporting if no early measurement results can be provided. And we propose:
Proposal 1: When early measurement is not available, the UE provides available measurement results for cell (re)selection to assist CA/MR-DC configuration.
4. Reference
[1] TS 38.133 v15.5.0
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