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1. Introduction
Idle mode measurements for fast SCell setup were discussed in RAN4#87, and a way forward paper [1] was agreed which generally covers the development of requirements by RAN4 in good detail. We have highlighted remaining areas for further discussion and FFS below. Although marked in the section for further discussion, decisions on number of frequencies, number of cells and measurement capability can be regarded as stable and complete.
	· Agreement:
· RAN4 will define UE reporting requirements for euCA based on the following conditions:
· The UE measurement requirements for a carrier configured to be measured for the purpose of early measurement reporting, depends on if the carrier is an overlapping or non-overlapping carrier.
· An overlapping carrier is a carrier configured for early measurement reporting and inter-frequency mobility measurements.
· A non-overlapping carrier is a carrier for early measurement reporting and not configured for inter-frequency mobility measurements. 
· Basic assumptions:
· A detected cell in connected mode prior to connection release is assumed to remain in detected state when UE has entered Idle mode, provided that the following conditions are met:
· The UE is provided with a list of cells and/or carrier frequencies for early measurement reporting by
· Dedicated RRC signaling
· FFS SIB5
· The detected cell is among the list of cells and/or on the carrier frequencies provided for early measurement reporting
· The UE is provided with T331 by dedicated RRC signaling, or optionally regardless of the presence of T331 up to UE implementation
· A detected cell remains detectable until UE reconnects to the network and sends the early measurement reporting
· Conditions for a detected cell applies for serving cells and known cells in connected mode.
· Idle mode measurement requirements apply for carriers configured for mobility.
· Agreement:
· UE measurement requirements for non-overlapping carrier:
· If serving cell quality is higher than thresholds (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
· UE is not required to perform periodic measurements on detected cells
· Prior to early reporting UE perform a single measurement
· If serving cell quality is lower than thresholds (Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
· Same as above for (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
· UE measurement requirements for overlapping carrier:
· If serving cell quality is higher than thresholds (Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
· UE is not required to perform periodic measurements on detected cells
· Prior to early reporting UE perform a single measurement
· If serving cell quality is lower than thresholds (Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
· Existing UE idle mode measurement requirements apply.
· Aspects for further discussions:
· Minimum number of cells and inter-frequency layers to measure:
· UE can be configured with up to 3 carriers.

· As agreed in RAN4#86bis, UE measurement capability is not affected by euCA.

· Number of cells follows existing idle mode measurement requirements.

· Detected cell condition for early measurement reporting
· Whether to include or not the presence of the previous valid measurement report during connected mode

· Measurement time limitation for SIB5 based configuration:
· No limit

· RAN4 defined limit (x seconds, T331 or other)

· Measurement accuracy:
· Will be discussed during the performance part.

· Detected cells in connected:
· T331 and SIB5




2. Discussion

In general, a rather clear picture is starting to emerge of how the minimum performing UE implements the early reporting of CA candidate cells could work as a baseline:
1. UE stores relevant detected candidate cells at connection release

2. UE is not required to measure candidate cells periodically in idle mode, unless it would need to measure them anyway for inter-frequency mobility purposes (i.e. overlapping carries and Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
3. If the candidate cell is not measured periodically in idle mode, prior to early reporting UE perform a single measurement or in some way verifies that the candidate cell is still present.
4. If the validity timer expires, or the UE leaves the validity area, the stored information may be discarded and the UE is not required to make an early report.

Since there is no case where the UE is required to do extra cell search or measurement operations compared to normal mobility, other than a single measurement before the early report, we expect the power consumption impact of the feature to be minimal, and the feature should at the same time be efficient in allowing faster CA setup at the beginning of a new connection.
One of open issues which was discussed in RAN4#87 is what happens if the UE is provided information in SIB5 rather than in RRC connection release. There are at least two different cases

Case 1 : No validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5

Case 2 : Validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5

It is not possible to provide a validity timer in SIB5 signaling.

In our understanding, the signaling in RAN2 for RRC connection release and SIB5 was introduced to address two different deployment scenarios:

· SIB5 signaling is useful in deployments where the desired frequencies to be measured can vary in different cells

· RRCConnectionRelease signaling is useful in deployments where UE capabilities are diverse but cells are largely deployed so that all are using the same set of carrier frequencies for CA
One difficulty for the UE is if no T331 timer is configured, the UE either needs to make its own decision how long to store the detected candidate cells, or a fixed value needs to be considered. Another issue is that if the UE is configured with SIB5 signaling, it does not know at the time of RRCConnectionRelease which frequencies/cells the relevant ones are until it receives SIB5.
Next, we discuss the different cases

2.1. Case 1 : No validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5

In this case the UE does not know at the time of connection release which cells/frequencies to store, nor how long to store them for. It will learn once it decodes SIB5 which cells and frequencies are relevant. For this case, we think that it is reasonable that RAN4 does not specify requirements, although this is not a strongly held view.
Proposal 1 : In case no validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5, requirements are not defined
2.2. Case 2 : Validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5

From RAN2 perspective, this case is of practical value in deployments where the desired frequencies to be measured vary in different cells, such that the network cannot provide a list of frequencies to measure in advance (the UE may perform resections while in the validity area and during the valid time, so the cell providing the RRC connection release message does not know what the serving cell will be when the early report is provided).
The difficulty from UE perspective is that it may be operating with up to 7DL CA and may have detected up to 8 serving and neighbour cells on each DL when it releases the connection, so it also does not know which the relevant frequencies and cells will be to store. Reselections and multiple SIB5 decodes may occur before the early report. So the options are

Option 1: UE stores all information, which corresponds to up to 8x7 = 56 physical cell IDs. Since the UE performs a single measurement before early reporting (at which time it will know the relevant frequencies/cells) there should not be a need to store any information other than the cell IDs. Hence approximately 560 bits of storage are needed in the worst case. In practice it is quite unlikely that the UE could detect 8 cells on 7 carrier frequencies.
Option 2: UE stores a subset of the detected cells on configured frequencies. In this case there is some risk that the subset is not the relevant one at the time the next RRC connection is started, however it seems reasonable to store e.g. the best 4 cells to reduce the stored information

Option 3: RAN4 does not define requirements for this case

Since RAN2 regards the case as useful and has a clear view that certain deployments necessitate it, we have a preference to define requirements, i.e. option 3 should not be selected. If RAN4 selected option 3 there would be no requirements for any SIB5 configured early reporting, and it can be questioned whether the feature is useful.

Clearly, option 1 provides better consistency between UEs than option 2, and the memory usage to store 56 PCI is minimal. Moreover, the memory can be low speed memory since the storage is long term rather than memory which is needed for DSP operations in the UE receiver data path or similar. The cost of storage therefore seems minor considering the user benefit obtained 

Proposal 2: When UE is provided with a validity timer in RRC connection release and cell/frequency list in SIB5, UE stores all detected PCC and SCC cells as candidates for early reporting. 

When the UE needs to perform the measurements it will have valid cell/frequency configuration from SIB5 of the serving cell, so it does not need to perform any additional measurement as a result of this proposal.
3. Conclusion

In this contribution, we discuss remaining open issues on early reporting of SCell candidates for fast CA setup. We make two proposals:
Proposal 1 : In case no validity timer is provided in RRC connection release and cell/frequency list is provided in SIB5, requirements are not defined
Proposal 2: When UE is provided with a validity timer in RRC connection release and cell/frequency list in SIB5, UE stores all detected PCC and SCC cells as candidates for early reporting. 
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