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1. Introduction
During RAN2#105 meeting, the following agreements were made on the topic of early measurement reporting.
	Agreements:
For IDLE/INACTIVE
1	Rel-16 early measurement configuration may contain both NR and LTE configuration, only NR configuration or only LTE configuration, to support various MR-DC and CA scenario. FFS on details.  IDLE mode and INACTIVE mode details will be discussed separately
2	NR early measurement configuration should include NR specific measurement parameters configurations.
3	Available beam and cell level measurement results can be included in early measurement reporting if configured.  


After the meeting, an email [1] on signaling for measurement reporting was triggered. In this contribution, we would like to further discuss considerations on early measurement available indication with transition from inactive mode to connected mode, and available cell (re)selection measurement result reporting.
2. Discussion
2.1. Early Measurement Available Indication
In [1], signaling for measurement reporting was discussed. For the transition from idle mode to connected mode, all companies support to reuse LTE rel-15 euCA solution to report early measurement available indication, i.e. UE report early measurement available indication via MSG5.
For the transition from inactive mode to connected mode, security is already activated when the UE sends MSG5. Hence, in [1] all companies support UEs to report early measurement results (multiplexed) with MSG5. This can further reduce the latency of setting up CA/DC. However, there are different views on whether early measurement available indication is included in RRCResumeRequest(or RRCResumeRequest1) message. There is only one spare bit in RRCResumeRequest (RRCResumeRequest1) message. It should be careful when introducing new bit in the RRCResumeRequest (RRCResumeRequest1) message. In our view, early measurement reporting mechanism can still work without early measurement available indication. The network can request UE to report measurement results in RRCResume message directly if the network needs some assistance info to reduce delay setting up CA/DC. If UE has available early measurement results, then the UE reports these to the network.
Figure 1 is an example of signaling for early measurement reporting without early measurement available indication with transition from inactive mode to connected mode in NR. This can also applied for LTE with transition from inactive mode to connected mode.
Proposal 1: For the transition from inactive mode to connected mode, no early measurement available indication is introduced in MSG3.


Figure 1 Early measurement reporting without measurement availability indication with transition from inactive to connected in NR
2.2. Available Cell (Re)selection Measurement Result Reporting
Smart network can have detail deployments of neighbor cells or neighbor RAN nodes. For a certain location, smart network can be 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 aware of the UE coarse location, then it can configure suitable CA and/or DC configurations for the UE without measurement reporting 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/or 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/or 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 obtain 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, 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 with low release 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. And this 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. 
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.

	available cell (re)selection measurement result reporting
	Can always be provided with no additional UE power consumption
	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 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 2 Measurement reporting with transition from idle to connected in NR to assist CA/DC configuration


Figure 2 Meas reporting with transition from inactive to connected in NR to assist CA/DC configuration
Based on above analyses, we propose:
Proposal 2: 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 early measurement available indication with transition from inactive mode to connected mode, and available cell (re)selection measurement result reporting. And we propose:
Proposal 1: For the transition from inactive mode to connected mode, no early measurement available indication is introduced in MSG3.
Proposal 2: 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] Email discussion [105#53] [LTE_NR_DC_CA_enh-Core] Early measurements Signaling, RAN2#105bis
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