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1	Introduction
During RAN2#101, it was agreed that UE may continue performing IDLE state euCA measurement after cell reselection if the ongoing IDLE state measurement is configured only via SIB5 in source cell. The agreements are following:
[bookmark: _Hlk500242667]Agreement:
1	UE may continue performing IDLE state euCA measurement after cell reselection.
If the ongoing IDLE state measurement is configured only via SIB5 in source cell: 
2	After cell reselection, if the SIB5 of the target cell includes the IDLE state measurement configuration, UE continues performing IDLE state measurement and updated the configuration according to the SIB5 of the target cell.
3	After cell reselection, if the SIB5 of the target cell includes no configuration for the IDLE state measurement, UE stops performing IDLE state measurement.
However, whether UE can continue performing IDLE state euCA measurement after cell reselection if the ongoing IDLE state measurement is configured via dedicated configuration in source cell is still FFS.
Agreements:
…
3	UE can be provided with a “CA measurement configuration” within RRCConnectionRelease that is different from SIB5 configuration, and which overrides any SIB5 configurations. FFS the dedicated configuration is still valid after cell reselection.
…
Basing on the assumption that the dedicated configuration is valid after cell reselection, it was also proposed that UE can continue performing IDLE state euCA measurement after cell reselection within a valid area if the ongoing IDLE state measurement is configured along with a valid area via dedicated signalling. Since there has been no online time to further discuss this, it was agreed to have an email discussion to discuss the issue, as shown in the below email discussion scoping statement:
[bookmark: OLE_LINK171][bookmark: OLE_LINK172][101#42][LTE/euCA] Introducing valid area mechanism (vivo)
-	Identify the scenarios of valid area
-	discuss whether or not to introduce valid area mechanism
	Intended outcome: Report from email discussion
	Deadline: Thursday 2018-03-29
This document collects the views from the email discussion and provides tentative conclusions based on those.
2	Discussion
[bookmark: OLE_LINK188][bookmark: OLE_LINK189]2.1	Identify the scenarios of valid area
According to R2-1802007, the main intention of introducing the valid area is to prevent UEs from performing IDLE state measurement according to dedicated configuration after cell reselection unnecessarily in some scenarios. In our understanding, the potential scenarios need to apply valid area of IDLE state measurement are following:
Scenario A：Some neighbour cells of the source cell (i.e. the cell which configures UE to perform IDLE state measurement via dedicated signalling) belong to eNBs that don't support any frequencies that UE is configured to measure. As illustrated in the following figure.


Figure 1 Scenario A
In the above figure, one UE is configured to perform IDLE state measurement on F2 by the source cell via dedicated signalling. If UE reselects to neighbor cell1, even if the UE performs IDLE state measurement, no aggregateable cell on F2 will be detected. A valid area of performing IDLE state measurement which precludes neighbor cell1 can prevent the UE from performing unnecessary IDLE state measurement in this case. As a result, the power consumption of UE and signalling overhead (measurement report will not be triggered) can also be reduced.
The scenario A can be subdivided into the following:
· Scenario A1: the source eNB is deployed in hotspot, while some of its neighbors are not. Hence the neighbors may only work on one frequency. 
· Scenario A2: the source eNB is deployed by operator, while some of its neighbors are cells of private networks (e.g. HeNB).  The source eNB doesn’t know the frequencies used by private networks. 
· Scenario A3: While upgrade the network, if the source eNB is upgrade earlier than some of its neighbour eNBs, the source eNB may configure UEs to perform IDLE state measurement on some frequencies which are supported by its neighbours which have not been upgraded.

Scenario B：The neighbor cell UE reselected to belongs to an eNB supports the frequency UE configured to measure, but the cell on that frequency is overload. As illustrated in the following figure.


Figure 2 Scenario B
In the above figure, one UE is configured to perform IDLE state measurement on F2 by the source cell via dedicated signalling. After the UE reselects to neighbor cell1, it performs IDLE state measurement on F2. Although the radio link quality of neighbor cell2 is very good, the neighbor cell2 is not suitable to be configured to the UE as Scell for it is already overloaded. Obviously, the idle measurement in neighbor cell1 is unnecessary. A valid area of performing IDLE state measurement which precludes neighbor cell1 can avoid the unnecessary measurement.

Scenario C：Companies are invited to add other identified scenarios here
Under a larger area like TA, there are different frequencies deployed in different area.  If network configure UE to measure all the frequencies in idle mode thus if UE is configured to measure all these frequencies, the measure overload is too large.   Thus it is beneficial to have an area concept which is likely to be smaller than TA.



In the above figure, with configured area, UE just need to measure two frequencies instead of four frequencies.  We think this is a use case to justify the need of area concept.
[bookmark: OLE_LINK190][bookmark: OLE_LINK191]Q1：Whether the above scenarios justify the introduction of valid area？ Companies are invited to provide their views in the table below.
	Company
	Views
Which scenario can justify the  introduction of valid area(None/A/B)
	More detailed comments 

	OPPO
	A, B and C
	We think scenario A1/2/3, scenario B and scenario C can justify the introduction of valid area concept.

	QC
	A
	Value of T331 timer can be max of 5 mins (It is FFS). Considering this Area Optimization looks like over design and complexity of configuration as well.
A is possible scenario. In case of B, how does Source eNB know neighbour’s loading/coverage dynamically and optimize Area configuration (which is complex for this feature) . C is possible but more theoretical. Typically, Operators use some common frequencies in cluster of cells and only common frequencies can be configured in RRC Signalling. 

	vivo
	A, B and C
	We think that scenario A and C are possible cases in real deployments. Different operators should have different deployments in different stages. 
For scenario B, the cell Load condition has been exchanged between the source eNB and target eNB based on the existing LTE mechanism. 

	Nokia, Nokia Shanghai Bell
	None
	We think there is simply no need for the validity area.
- Case A is very unlikely and may only happen at very rare occasions. It also assumes UE is moving quite fast, which is not the primary use case for the CA.
- Case B may happen but overload time schedule is often unpredictable, so basing UE configuration that may last for some time is not very useful. Network can just opt not to give the measurement configuration or not just configure CA in case overload happens (as per normal procedures).
- Case C also seems to assume UE is moving very fast across many cells: In such cases, the UE CA measurements are anyway going to be more difficult to use.
We think that if SIB5 broadcasts euCA information, UE does the measurements if it has been instructed to do so via RRCConnectionRelease earlier. Otherwise, UE is not required to perform the measurements. Having an additional validity area is not necessary. 

	CMCC
	A, B and C
	Scenario A and C are quite similar and related with network frequency deployment. From our point of view, there is use case that different frequency bands are deployed for indoor and outdoor, i.e. Band 40 is deployed for indoor only. And UE frequently moves from indoor to outdoor in urban area. 
Scenario B is also reasonable to avoid unnecessary measurement when neighbour cell is overload.

	China Unicom
	A and C
	We think scenario A and C may exist in some area, depending on operators’ frequencies.

	Intel
	A,B,C
	In short, we agree that different scenarios can lead the UE to measure the inter-freq ARFCNs while the NW cannot setup a CA config with these. So the means where the NW provides info to the UE (through the Connection Release) on restricting measurements to only those ARFCNs where SCell config setup is possible, is useful to the UE. And so we agree to have this valid area concept. 
Further, we would like to confirm that this valid area information is only configured through the RRC Connection Release message, and that the area value information present in the broadcast message is for the UE to cross check if this target cell is applicable for this IDLE mode measurement for SCell reporting.


	Ericsson
	None
	We agree with Nokia’s comments. 
The only non-complex solution to valid area for dedicated IDLE measurements would be the same cell as where the dedicated measurement was received. 
We already have agreed on a valid timer for the dedicated measurements that avoids excess power consumption by stopping dedicated IDLE measurements at expiry. We might also consider dropping the dedicated measurements at cell reselection. 

	Huawei
	A
	In our understanding, Scenario A is possible. It is beneficial to avoid idle mode measurement when the frequencies to be measured are not deployed within an area. 
In Scenario B it is difficult and complicated to dynamically exchange the overload status between eNBs, so the valid area determination may not depend on this assistance information.
In Scenario C it is eNB implementation to decide which frequencies need to be measured.



In all the 9 companies take part in the discussion:
· 7 companies consider scenario A can justify the introduction of valid area
· 4 companies consider scenario B can justify the introduction of valid area
· 5 companies consider scenario C can justify the introduction of valid area
· 2 companies consider none scenario can justify the introduction of valid area
Therefore, we propose:
Proposal1: Scenario A and C are considered as the target scenarios that justify the introduction of valid area.
2.2	Whether or not to introduce valid area mechanism
Base on the agreements, for SIB5 configuration measurement, the UE will always follow the target cell configuration, the valid area is one cell scope. However for dedicate configuration, we need to discuss whether or not to introduce valid area mechanism and what the UE behaviours are in different cases.

Option 1. The valid area is configured and the corresponding UE behaviours 

Case1: The valid area is configured by the dedicated signalling, and the target cell is out of the valid area. UE will stop performing idle state measurement configured by dedicated signalling after cell reselection because the target cell is out of the valid area.


Case2: The valid area is configured by the dedicated signalling, the target cell belongs to the valid area and the SIB5 of the target cell does not include the configuration for the IDLE state measurement. UE will continue the idle state measurement configured by dedicated signalling after cell reselection.


Case3: The valid area is configured by the dedicated signalling, the target cell belongs to the valid area and the SIB5 of the target cell includes the configuration for the IDLE state measurement. UE will continue the idle state measurement based on configured by dedicated signalling after reselection.


Q2：Whether this option is needed and whether the UE behaviours for different cases are suitable after the valid area is configured？  
	Company
	Views
	More detailed comments 

	OPPO
	Option 1 is needed
	UE behaviours in Case 1,2 and 3 are reasonable to us.


	QC
	May be (as optional)
	May not be critical  to configure valid area (since it is better to configure common frequency in cluster of cells and keep timer value max of 5 mins). Overall this has limited benefit in very selected deployment cases.

	vivo
	Option 1 is needed.
	This option should be supported for different deployments to avoid the unnecessary UE measurement, e.g. both source and target eNBs provide IDLE measurement configuration only by dedicated signalling, however source eNBs support different frequencies with the target eNBs.
If the operator just provides all frequencies in all eNBs the option 2 can be used. 
We also assume that the UE behaviours in Case 1, 2 and 3 are suitable.

	Nokia, Nokia Shanghai Bell
	Not needed
	The validity timer in RRCConnectionRelease already covers all the cases here. The validity area just introduces additional complexity that is not needed.

	CMCC
	Option 1 is needed and optional configured by network
	Considering not all eNBs share the same frequency bands or CA band combination, we think valid area is beneficial to avoid unnecessary measurement. And Case 1, 2 & 3 are reasonable UE behaviours.

	China Unicom
	we are OK to have option1
	The valid area can be used to reduce the power consumption of IDLE UE and can be supported as optional.

	Intel
	Option 1 as optional
	Option-1 in the question states the UE does not use the dedicated signalling since the target cell is not in the valid area. 
[bookmark: _GoBack]The UE also does not use the SIB5 config on the target cell in this case, as the NW already has provided dedicated signalling information. 
 

	Ericsson
	Not needed
	We think a valid area is an unnecessary and complex concept (other than maybe the exact same cell where the dedicated IDLE measurement was received). 
It adds unnecessary complexity for the UE to manage the valid area. 
It might add unnecessary complexity for an eNB to manage valid areas for different UEs. 
It might add unnecessary signalling to indicate valid area to the UE. 
Also, it will add to the rollout and operating cost for operators to accurately plan and update valid areas as the network evolves. 
Instead we can rely on the already agreed valid timer for dedicated measurements, and possibly dropping dedicated measurements at cell reselection (possibly only dropping if target cell has SIB5 measurements).

	Huawei
	Option 1 as optional
	We think if the target cell is out of the valid area, when the SIB5 of the target cell includes the configuration for the IDLE state measurement, UE will continue the idle state measurement based on configured by SIB5 after reselection.



6 out of all the 9 companies think option1 is needed, 2 companies considered option1 is not needed with concerns that the valid area manage will introduce unnecessary complexity and extra signalling, and 1 company is neutral.  As we do see some benefits of invalid area in reduce UE power consumption by avoid unnecessary UE measurement, we propose to make option1 as optional solution.
Proposal2: A valid area for IDLE state measurement is optional configured by the dedicated signalling. 

If the proposal2 is agreed, the corresponding UE behaviour for moving within the configured valid area is proposed as following: 
Proposal3: After cell reselection, if the target cell belongs to the valid area, UE continues the idle state measurement configured by dedicated signalling as long as UE has the ongoing validity timer, no matter whether the target cell includes the configuration for the IDLE state measurement in SIB5 or not.

Proposal4: After cell reselection, if the target cell is out of the valid area, UE stops the idle state measurement configured by dedicated signalling no matter whether the validity timer is ongoing.





Option 2. The valid area mechanism is not configured and the corresponding UE behaviours：

Case 4:  The valid area is not configured by the dedicated signalling, and the SIB5 of the target cell does not include the configuration for the IDLE state measurement. UE will continue performing the idle state measurement based on the configuration of the dedicated signalling after cell reselection until the valid timer expires.

Case 5:  The valid area is not configured by the dedicated signalling, and the SIB5 of the target cell includes the configuration for the IDLE state measurement. UE will continue performing the IDLE state measurement based on the configuration of the dedicated signalling after reselection until the valid timer expires. The UE can ignore the SIB5 of the target cell during the valid timer running period.


Q3：Whether this option is needed and whether the UE behaviours for different cases are suitable？
	Company
	Views
	More detailed comments 

	OPPO
	Prefer Option 1 but Option 2 is allowed since valid area can be optional
	UE behaviours in Case 4 and 5 are reasonable to us.

	QC
	Ok with this as well. Option 1 is optional as well
	This is ok to support. Even if Option1 is specified in spec and that can be optional. 

	Vivo
	Option 2 is also needed.
	Same comments with OPPO, the valid area can be optional. 
We also assume that the UE behaviours in Case 4 and 5 are suitable.

	Nokia, Nokia Shanghai Bell
	Absence of configuration is needed, but with different UE behaviour 
	It shall always be possible that network configures no validity area (if such a thing exists). 
Also, the UE behaviour could be very simple: As long as UE has the validity timer ongoing, it does the measurements. If SIB5 indicates the measurement configuration, then it shall report available measurements, otherwise it need not do that.

	CMCC
	Option 2 is needed
	If UE is not configured with valid area through dedicated signalling. UE can follow case 4 & 5 behaviours.

	China Unicom
	needed 
	Option2 needs to be supported in the case the valid area is not configured by the dedicated signalling.

	Intel 
	Option2 not needed (but prefer this to be not optional).
	Ideally we see that the area validity information is tightly coupled with other dedicated signalling (the target AFRCNs and the measurement timer). 
If the UE does not get the area validity information, but just the ARFCNs and the timers, and if the UE measures the ARFCNs from the target cells, then the solution to solve issues from scenarios from A,B,C is nullified. 
However, we see that the majority of the companies see option-2 as optional: the NW can provide dedicated signalling without area validity info. We are ok with this.

	Ericsson
	Needed
	Must be possible to not configure any valid area. Both Case 4 and 5 are acceptable, possibly a case 6 can be added as case 5 but UE uses SIB5 of target after cell reselection. 

	HuaWei
	Option 2 is needed
	Case 4 is reasonable.
For Case 5 if the SIB5 of the target cell includes the configuration for the IDLE state measurement, we prefer that the UE should follow the new configuration considering the different candidate Scells of the cell.



8 companies think option2 is needed. And 1 company prefers the option2 is not needed, but can accept it as optional. Since the valid area is already proposed to be optional in proposal2, we assume the UE behaviour for the case that valid area is not configured shall be specified. 

Proposal5: the UE behaviour for the case that valid area is not configured shall be specified. 

According to the inputs from companies, most companies are ok with case 4
Proposal6: If the valid area is not configured by the dedicated signalling, and the SIB5 of the target cell does not include the configuration for the IDLE state measurement. UE will continue performing the idle state measurement based on the configuration of the dedicated signalling after cell reselection until the valid timer expires.

There are different understandings for case5, i.e., there is SIB5 configuration in the target cell.  

Proposal7: discuss which behaviour is adopted for the case that valid area is not configured in case 5.

· Behaviour1:  As long as UE has the validity timer ongoing, it does the idle state measurements according to the dedicated signalling even the IDLE state measurement configuration is included in the SIB5 of the target cell.
· Behaviour2: As long as UE has the validity timer ongoing, it does the idle state measurements. After cell reselection, if the SIB5 of the target cell indicates the idle state measurement configuration, UE uses the idle state measurement configuration in the SIB5 of target.

3	Conclusion
Proposal1: Scenario A and C are considered as the target scenarios that justify the introduction of valid area.
Proposal2: A valid area for IDLE state measurement is optional configured by the dedicated signalling. 
Proposal3: After cell reselection, if the target cell belongs to the valid area, UE continues the idle state measurement configured by dedicated signalling as long as UE has the ongoing validity timer, no matter whether the target cell includes the configuration for the IDLE state measurement in SIB5 or not.

Proposal4: After cell reselection, if the target cell is out of the valid area, UE stops the idle state measurement configured by dedicated signalling no matter whether the validity timer is ongoing.

Proposal5: the UE behaviour for the case that valid area is not configured shall be specified.
Proposal6: If the valid area is not configured by the dedicated signalling, and the SIB5 of the target cell does not include the configuration for the IDLE state measurement. UE will continue performing the idle state measurement based on the configuration of the dedicated signalling after cell reselection until the valid timer expires.

Proposal7: discuss which behaviour is adopted for the case that valid area is not configured in case 5.

· Behaviour1:  As long as UE has the validity timer ongoing, it does the idle state measurements according to the dedicated signalling even the IDLE state measurement configuration is included in the SIB5 of the target cell.
· Behaviour2: As long as UE has the validity timer ongoing, it does the idle state measurements. After cell reselection, if the SIB5 of the target cell indicates the idle state measurement configuration, UE uses the idle state measurement configuration in the SIB5 of target.
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