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1.  Introduction

One of the outstanding issues in INCMON is default configuration. Since the issue is related to both RAN2 and RAN4 and it is not clear in RAN4 alone why default is required, this paper takes a look at E-UTRAN CR proposed in RAN2 in Dresden[1] and discusses when and how default should be considered based on the CR. This paper focuses on E-UTRAN cases, while similar discussion is expected for UTRA.
2.  Analysis of RRC_CONNECTED for LTE
In RRC_CONNECTED mode in LTE, the proposed CR defines:
1) Normal/reduced discrimination will be indicated in measObject IE which indicates a RAT/frequency to be measured. The information can then be set layer by layer manner. The presence of reducedMeasurementPerformance-r12 means that the layer is “reduced”, otherwise “normal”.
2) Scaling factor (measScalingFactor) is added to MeasConfig IE, as a single entity applicable to all the measObjects. We should pay attention to a note on the setting of the IE: “E-UTRAN configures the field if and only if the associated measObject of at least one of the measIds includes reducedMeasurementPerformance”.
(Note that measID is an index to bind measObject and ReportConfig (Type of event and threshold/offset) to set a measurement configuration properly.)
From 2), the scaling factor will be set only when at least one reduced layer is configured in measurement object(s) and otherwise not. We can draw two observations from the description.

[Observation-1] Consistency will be guaranteed by E-UTRAN (eNB) between the presence/absence of reduced layer(s) and relevant scaling factor. 

[Observation-2] It seems that the presence of a scaling factor without a reduced layer is not permitted. No scaling factor (i.e. no reduced layer also) could correspond to “all normal with no scaling factor” operation agreed in RAN4”. 

[Observation-3] On the other hand, the presence of a scaling factor requires at least one reduced layer. This corresponds to “scaling factor based operation” discussed in RAN4.
Thus far, we do not think that “default” is needed as the operation modes are aligned between RAN2 and RAN4 and the consistency between scaling factor and normal/reduced layers seems to be guaranteed by RAN2.
[Proposal-1] Concerning the relation between normal/reduced layers and scaling factor, there is no need to consider “default”. 
One possible case for the application of “default” is that the number of normal layers (Nn) set by E-UTRAN could exceed the upper bound to be defined by RAN4. As Nn is closely linked to the expected logic to share measurement resource among normal/reduced performance layers, the handling of the case should carefully be addressed.

[Observation-4] There might be cases where the number of normal layer (Nn) exceeds the limit set by RAN4.
Summary of the discussion so far is shown in the table below.
	Reduced Layer
	Scaling Factor
	Normal Layer
	Expected Actions

	Present
	Shall be present
	Within RAN4 limit
	“Scaling factor based operation” as per RAN4

	
	
	Beyond RAN4 limit
	To be determined: Default needed?

	Not present
	Shall not be present
	All Normal
	“All normal with no scaling factor” as per RAN4


Table 1.  RAN2 assumption on Layer/SF setting and expected actions

3.  Necessity of “Default” setting in INCMON
From the observations above, “default” might be needed due to the differences in sizes of normal layers (Nn) in RAN2 and RAN4. Concerning Nn, however, the impression of RAN4 discussion so far is that exceeding the limit is quite unlikely then RAN4 firstly needs to agree whether or not this could be a case. If the oversize should be avoided, it may be better to add some description in RRC (36.331) to prohibit the number of normal layers larger than ones specified in 36.133.

[Proposal-2] RAN4 should make clear whether or not the number of normal layers (Nn) in RAN2 signalling could exceed the upper bounds to be defined in RAN4 specs. 

4. In RRC_IDLE for LTE
The procedure in RRC_IDLE is fairly simple since the fixed scaling factor is adopted. An IE “reducedMeasurementPerformance-r12” can be added to each layer to indicate a reduced layer in SIB5 (E-UTRA) and SIB6 (UTRA). The absense of the IE means “normal”. In addition, there would be no special limitation in RAN4 (such as the upper limit of Nn in RRC_CONNECTED). So in general, we don’t have to worry about a situation like Observation-4 in RRC_CONNECTED. Thus,
[Proposal-3] For RRC_IDLE, there is no need to consider “default”.
5. Default Mode
Although the discussion above does not so much convince the necessity of default, if default is required, ”all normal with no scaling factor” is good for that. This mode does not require any specific logic, merely ignore “reduced” indicators if set. The other possibility such as selecting normal layers with certain logic within UE may cause further deteriorated performance like handover failure to select an unlikely layer as normal. 
[Proposal-4] If default mode is required for some reasons in RRC_CONNECTED, “all normal with no scaling factor” should be adopted.
6. An extra note on oversized layers

Somewhat similar but not directly relevant to INCMON, RAN2 definition of the sizes on measurement layers are in general larger than ones in RAN4’s minimum requirements. Then RAN2 signalling is possible to exceed the limits of RAN4’s. This happens even now and it is understood that the handling of layers including surplus portion has been largely left for implementation in LTE: some UEs may take some excessive layers to measure but most likely those layers are ignored. This is written in the note of “VarMeasObject UE Variable” section in 7.1 of [2] as below: 
NOTE:
The amount of measurement configuration information, which a UE is required to store, is specified in subclause 11.1. If the number of frequencies configured for a particular RAT exceeds the minimum performance requirements specified in [16], it is up to UE implementation which frequencies of that RAT are measured. If the total number of frequencies for all RATs provided to the UE in the measurement configuration exceeds the minimum performance requirements specified in [16], it is up to UE implementation which frequencies/RATs are measured.
Reference [16] above indicates 36.133.

The author does not know whether or not the note above is also valid for RRC_IDLE since MeasObject is specific to measurement in RRC_CONNECTED. 
In UTRA, on the contrary, 25.331[3] mentions that oversized request in MEASUREMENT CONTROL message (i.e. in case of RRC_CONNECTED) may be rejected in the section 8.4.1.4 and oversized part of layer information in Cell_Info_List may be ignored in 8.6.7.14/15 which could be applied for both RRC_IDLE and RRC_CONNECTED.

[Observation-5] The handling of oversized configuration of layers has been defined properly both for E-UTRA and UTRA.
7. Conclusion
This paper considers when/why default mode is needed in INCMON and it is found that in general there seems no need to introduce default. One possible case is the number of normal layer (Nn) to be exceeded but RAN4 should firstly agree whether or not this could be a case. It is also proposed to use “all normal with no scaling factor” be likely when default is needed for some reasons. Proposals in the contribution are as below:
[Proposal-1] Concerning the relation between normal/reduced layers and scaling factor, there is no need to consider “default”.
[Proposal-2] RAN4 should make clear whether or not the number of normal layers (Nn) in RAN2 signalling could exceed the upper bounds to be defined in RAN4 specs.

[Proposal-3] For RRC_IDLE, there is no need to consider “default”.
[Proposal-4] If default mode is required for some reasons in RRC_CONNECTED, “all normal with no scaling factor” should be adopted.
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