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1 Introduction
In previous meetings, good progress has been made on increased UE carrier monitoring. However, one aspect which remains open is the default assignment of reduced/normal performance and the default scaling factor. In a previous liaison statement to RAN2 [1], it was indicated that 
“RAN4 also considers that it would be beneficial to define a default rule to define which carriers have normal performance and which carriers have reduced performance if UTRAN does not signal anything related to IncMon”

And similarly

“RAN4 considers that at most 4 scaling factor settings should be explicitly signalled and additionally   a default value is considered in case the scaling factor is not explicitly signalled”
2 Discussion
In RAN4#72 there was discussion of default values and the way forward (this aspect of which was not agreed) provided the following proposals for default values
	· Following options for default reduced/normal assignment are to be investigated for RAN4#72bis
· Option 1 : All carriers are normal
· Option 2 : Assignment performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced
For option 2, default scaling factor would also be selected in RAN4#72bis (either s=x1 or s=16)


x1 is the lower of the two scaling factors.

One discussion which took place was whether the default settings should be specified by RAN4 or RAN2. Regardless of this discussion, one point which we would like to emphasise is that signalled increased carrier monitoring parameters (ie assignment to normal/reduced performance group and scaling factor) only affect UE RRM performance (eg cell identification delay, measurement period and so on) and do not imply or mandate any different UE behaviour from a functional perspective. Thus it seems clear that RAN2 cannot decide on appropriate settings for default values without input from RAN4 on what settings could be expected to be most typical and useful to select as defaults. 

Observation 1 : RAN2 are unable to discuss suitable default settings of scaling factor without input from RAN4, because the impact of different signalled values is to modify UE measurement performance rather than protocol behaviour.

On the other hand, the use cases for default settings need to be  understood in RAN4 before the appropriate values can be considered. In RAN2 there is a discussion about UE capabilities for increased carrier monitoring and we have  proposed to introduce UE capability signalling for UMTS and LTE separately, with two different flavours each for connected mode:
· Increased UE carrier monitoring UTRA default configuration

· Increased UE carrier monitoring UTRA configurable configuration

· Increased UE carrier monitoring E-UTRA default configuration

· Increased UE carrier monitoring E-UTRA configurable configuration

So far, RAN2 has agreed 

	Agreements
1
Introduce measurement capabilities in LTE and UMTS for "increased number of carrier monitoring" in REL-12 where separate capability bits will be defined for UMTS- and LTE- measurements. 

FFS whether these bits will be split to distinguish different modes.

FFS whether the feature is optional or mandatory




One of the main motivations for introducing capabilities for UEs that to allow support of  “default” or “configurable” increased UE carrier monitoring is to allow management of interoperability testing and risk management. As has been commented in RAN4, configurable increased UE carrier monitoring allows a potentially large number of different configurations, and a UE cannot be considered to support all the configurations unless they have been IoT tested and work satisfactorily. This type testing may be considered somewhat different to RAN4 RRM testing since there may  be several hundreds of valid increased carrier monitoring configurations (different settings of scaling factor, and different numbers of normal and reduced carriers) which should be verified to work satisfactorily. RAN4 tests necessarily check only a subset of valid configurations, and for this subset the performance is carefully checked. Based on this flexibility, we see a risk that IoT opportunities are not available for all the possible increased UE carrier monitoring configurations, at least in the first instance, which may lead to delay in availability of UE supporting the feature.

It is to reduce this risk that we propose to introduce a capability for UE to support “default” increased UE carrier monitoring separately from the capability to support “configurable” increased UE carrier monitoring. To support “default” increased UE carrier monitoring, a UE need only be IoT tested in networks where an increased number of carriers is signalled, without needing to be sure that all possible configurations of increased UE carrier monitoring work.

Since the capabilities discussion in RAN2 is still FFS, we propose the following parallel approach in RAN4

1. RAN4 discusses possible default settings under the assumption that RAN2 specifies separate “default” and “configurable” capabilities for UE increased carrier monitoring

2. RAN4 discusses possible default settings under the assumption that RAN2 does not specify separate “default” and “configurable” capabilities for UE increased carrier monitoring

3. RAN4 CRs for increased UE carrier monitoring are endorsed or agreed without any description of default configuration

4. Depending on the outcome of the RAN2 capabilities discussion, and if it is necessary to capture default configurations in TS25.133 and TS36.133, the RAN4 CRs are updated to include a default configuration.

We now address the first two points

Possible default settings under the assumption that RAN2 specifies separate “default” and “configurable” capabilities for UE increased carrier monitoring

In this case, the default configuration should be a configuration that is of benefit and value when increased UE carrier monitoring is first rolled out. Our assumption is that by this time, operators will be fully using the capabilities of legacy UEs (for example, by this time, operators will be including 3 LTE interfrequency carriers in the neighbour cell list)  and wish to deploy additional carriers. To minimise risk for release 12 implementations, we think that the simplest path to monitoring more carriers is to assume that the carriers measured by legacy UEs are in the normal performance group, and the additional carriers are in the reduced performance group. This means that the new UEs work similarly to legacy UEs, except that they measure more carriers.
From this description, we think that the most useful default carrier assignment to normal/reduced is option 2 from [2], ie

“Assignment performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced”

By indicating the carriers used by legacy UEs in first positions in the neighbor list / measObjectList, the operator can ensure that these carriers are measured with similar to legacy performance, and the remaining carriers are measured with reduced performance.

Regarding the default scaling factor, we discuss scaling factors in a companion contribution and propose that the scaling factor values used for UE increased carrier monitoring are s=8 and s=16. It should be noted that it is already agreed to use s=16 and to define two different scaling factor values according to the way forward in [2]. Since s=16 has a smaller impact on the normal performance group (in this case assumed to be the carriers measured by a legacy UE), we have a slight preference for s=16.

Proposal 1a : Under the assumption that RAN2 does specify separate “default” and “configurable” capabilities for UE increased carrier monitoring, the following settings are used as default :
Assignment to normal and reduced performance groups is performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced. s=16 is the default scaling factor.

One aspect which should be discussed is that when increased carrier monitoring signaling is used, the indication as to whether a carrier is assigned to normal or reduced performance group has been decided by RAN2 to work as follows. If no indication is sent for a particular measurement object, the measurement object has normal performance, and if it is to be configured with reduced performance,  the indication of reduced performance is explicitly sent. The running CR in RAN2 uses the following field to define reduced performance. 
reducedMeasurementPerformance-r12
ENUMERATED {true}

  

OPTIONAL,
-- Need OR
….
reducedMeasurementPerformance
Value TRUE indicates that the neighbouring inter-frequency is configured for reduced measurement performance, see TS 36.133 [16]. If the field is not included, the neighbouring inter-frequency is configured for normal measurement performance, see TS 36.133 [16].

There is only one enumerated value for reduced measurement performance (TRUE) and if normal performance is desired, then the reducedMeasurementPerformance IE should not be sent.
One implication of this is that (assuming proposal 1a is accepted), UEs need to be able to differentiate between a true default configuration, and a configuration where all the carriers should be measured with normal performance. We consider this issue in RRC connected and RRC Idle state

In RRC connected state,  no carrier will have the “reducedMeasurementPerformance” indication set to true, so whether the UE uses default configuration or assumes that all carriers have normal performance could be determined by the presence or absence of the scaling factor. In other words the following rule could be defined.

· No scaling factor signalled  → Default configuration is used, Assignment to normal and reduced performance groups is performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced. s=16 is the default scaling factor
· Scaling factor signalled → ReducedMeasurementPerformance indicates which carriers should be measured with reduced performance. In case no carrier is indicated to be measured with reduced performance, then all carriers are measured with normal performance.

In the latter case, as all carriers belong to the normal performance group, the scaling factor is not explicitly needed to define the reduced performance scaling, but nevertheless it needs to be signalled so that the two cases can be differentiated. It should be noted that draft 25.133 and 36.133 CRs do not apply s/(s-1) scaling to the normal performance group if the reduced performance group is empty, ie the signalled scaling factor is ignored in the performance requirement for this case.

In RRC idle state, there is no explicitly signalled scaling factor. However, configuring all carriers as “normal” in RRC idle state is also not considered, according to the LS sent to RAN2 in [4], so the same problem as discussed for RRC connected does not exist.  The relevant text in the LS [4] is :
	RAN4 view is that there is no need to require the UE to modify the performance group that has been indicated by the network in any scenario.  RAN4 intends to specify that in idle mode (UTRA and LTE), the UE is not required to measure more than the legacy number of carriers with normal performance as well as measuring the carriers that have been indicated to have reduced performance, up to the new minimum requirement of the increased carrier monitoring work item. In case the limit for normal performance carriers is exceeded, RAN4 view is that the behaviour may be left to UE implementation, provided that at least the legacy number of carriers are measured with normal performance.




Since the UE is not required to measure more than the legacy number of carriers with normal performance,  and a “default” only capable UE does not understand the configurable reduced performance indication, we propose the following rule

UE measures the first L supported carriers with “normal” performance, and the remaining supported carriers with reduced performance, where L is the legacy minimum number of carriers for the RAT. 
Possible default settings under the assumption that RAN2 does not specify separate “default” and “configurable” capabilities for UE increased carrier monitoring

In this case, the default settings are primarily used to minimise signalling overhead. Since RAN2 has already decided that the absence of the reducedMeasurementPerformance field indicates normal performance, it seems natural to adopt all carriers normal as the default setting. In this case, no scaling factor is needed 
Proposal 1b : Under the assumption that RAN2 does not specify separate “default” and “configurable” capabilities for UE increased carrier monitoring, the following settings are used as default :
All carriers have normal performance, no scaling factor is needed

3 Conclusions

In this contribution we discuss default settings for increased UE carrier monitoring. We observe that
Observation 1 : RAN2 are unable to discuss suitable default settings of scaling factor without input from RAN4, because the impact of different signalled values is to modify UE measurement performance rather than protocol behaviour.

On the other hand, the use case for default settings depends on decisions which RAN2 has yet to make on UE capabilities for increased carrier monitoring. Since the capabilities discussion in RAN2 is still FFS, we propose the following parallel approach in RAN4

1. RAN4 discusses possible default settings under the assumption that RAN2 specifies separate “default” and “configurable” capabilities for UE increased carrier monitoring

2. RAN4 discusses possible default settings under the assumption that RAN2 does not specify separate “default” and “configurable” capabilities for UE increased carrier monitoring

3. RAN4 CRs for increased UE carrier monitoring are endorsed or agreed without any description of default configuration

4. Depending on the outcome of the RAN2 capabilities discussion, and if it is necessary to capture default configurations in TS25.133 and TS36.133, the RAN4 CRs are updated to include a default configuration.

Addressing these points, we propose 

Proposal 1a : Under the assumption that RAN2 does specify separate “default” and “configurable” capabilities for UE increased carrier monitoring, the following settings are used as default :
Assignment to normal and reduced performance groups is performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced. s=16 is the default scaling factor.

or
Proposal 1b : Under the assumption that RAN2 does not specify separate “default” and “configurable” capabilities for UE increased carrier monitoring, the following settings are used as default :
All carriers have normal performance, no scaling factor is needed
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