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1      Introduction
In RAN4#72, a WF has been agreed in [1]. One of the remaining issues is about the definition of the default configuration. As agreed, there are two candidates for further discussion

 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)
In this contribution, we further study two different configuration options for a UE in connected mode (i.e. RRC_CONNECTED, CELL_DCH, CELL_FACH). 
2      Discussion
In this discussion we will use the following terminology:

-
Configurable configuration:
the eNB explicitly indicates to the UE which carriers are to be measured with normal performance group and which are to be measured with reduced performance group.

-
Default configuration: use a default rule to define which carriers have normal performance and which carriers have reduced performance if network does not signal anything. Different rules are under consideration which we refer to as default configuration modes. 
Two default configuration modes are under consideration in RAN4:
Mode 1: All carriers are normal performance group

In this mode, the UE monitors all carriers as normal performance group. As it has been agreed, no signalling is required for this mode. It has been approved in [2] that overall average measurement delay is minimized in mode 1.

Mode 2: Pre-defined number of carriers for normal and reduced performance groups

In this mode, a pre-configured number of carriers for normal performance group and scaling factors for reduced performance group as well are defined in the specification. The normal and reduced performance groups are determined based on the order of the carriers in the neighbouring list.  

For example, if the pre-configured number of carriers for normal performance group is defined as 3, then the UE considers the first 3 carriers in the neighbouring list as part of normal performance group. The remaining carriers will then be considered as part of reduced performance group. The potential benefit of mode 2 is to reduce the signalling overhead of configurable configuration with option of pre-configuration of carriers in the normal and reduced performance group

Both mode 1 and mode 2 have its advantage. But mode 1 can be considered as the baseline scenario where all the carriers are part of normal performance group while the measurement delay is minimized. 

If mode 2 is used as default configuration, then what may happen in a Rel-11 network when a Rel-12 UE is in connected state, the UE will consider the neighbouring cell list order as defined in the specification. If the pre-defined number of carriers for normal performance group is less than 3 (for example, 2), the UE will measure the first 2 carriers as normal performance group and the rest as reduced performance group. However, the Rel-11 network expects the UE to behave differently and the UE will not meet the expected measurement requirements. 

Observation 1: There is a problem with Rel-12 UE in a Rel-11 network when using mode 2 as default configuration and when the number of carriers for normal performance group is less than the minimum requirement defined in Rel.11 spec.
This observation suggests that to avoid backward compatibility issues, it is essential to use mode 1 as the default behaviour when the eNB does not use the configurable configuration. However, mode 2 is beneficial in term of signalling reduction compared to the configurable configuration. The network has an option to configure the carriers as part of normal or reduced performance group using the order of the neighbouring list. 

There are 2 potential options for the way forward:

· Option 1: use mode 1 as the only default configuration, this results in the following configurations:

· Default configuration using mode 1 for both UTRA and E-UTRA

· Option 2: use mode 1 as default configuration and allow the network to signal to the UE to use mode 2 (single bit indicator for the case where measurement configuration is sufficient to achieve performance). This results in the following configurations:

· Default configuration using mode 1 for both UTRA and E-UTRA

· Mode 2 configuration for both UTRA and E-UTRA 
Proposal 1: Decide which option to adopt as part of the default configuration.

2.1     Default configuration without signaling

One of the agreements in [3] is:

“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 (E)UTRAN does not signal anything related to IncMon.”
This agreement implies default configuration is used without any network signaling. In this case, it is possible both mode 1 and 2 cannot satisfy the Rel-11 requirement. For example, the maximum inter-frequency cell identification delay requirements in Rel-11and Rel-12 are:

· Rel-11: TIdentify_Inter_r11=TBasic_Identify_inter*480/TInter1*Nfreq,r11
· Rel-12 of mode 1: TIdentify_Inter_r12=TBasic_Identify_inter*480/TInter1*Nfreq,r12
· Rel-12of mode 2: TIdentify_Inter_r12_normal=S/(S-1)*TBasic_Identify_inter*480/TInter1*Nnormal, TIdentify_Inter_r12_reduced=S*TBasic_Identify_inter*480/TInter1*Nreduced
where Nfreq,r11 and Nfreq,r12 represent the total number of carriers UE should monitor in Rel-11 and Rel-12, respectively. Nnormal is the number of carriers to monitor in the normal performance group, which is fixed in mode 2. 

· When Nfreq,r12 < 8, there is no issue and ambiguity of Rel-12 UE in both Rel-11 and Rel-12 network since TIdentify_Inter_r11 = TIdentify_Inter_r12
· When Nfreq,r12 ≥ 8, Rel-12 UE in Rel-11 network cannot satisfy Rel-11 requirement as TIdentify_Inter_r11 < TIdentify_Inter_r12
· Regardless of the value of Nfreq,r12 and Nnormal, it is obvious that TIdentify_Inter_r11 < TIdentify_Inter_r12_reduced due to the scaling factor. Therefore, Rel-12 UE in Rel-11 network cannot satisfy Rel-11 delay requirement

In general, when a Rel-12 UE in a Rel-11 network, either with mode 1 or mode 2 adopted as the default configuration, the Rel-12 UE will not meet the Rel-11 network requirement due to the scaling factor. Therefore, default configuration with signaling from the network is needed.

Observation 2: Rel-12 UE cannot satisfy Rel-11 delay requirement for both mode 1 and mode 2.
Proposal 2: Network should send dedicated signal to the UE to indicate that default configuration should be used. Default configuration can be mode 1 or mode 2 or its combination.
3      Conclusion
In this contribution, the default configuration for IncMon is discussed. It is observed that 
Observation 1: There is a problem with Rel-12 UE in a Rel-11 network when using mode 2 as default configuration and when the number of carriers for normal performance group is less than the minimum requirement defined in Rel.11 spec.
Observation 2: Rel-12 UE cannot satisfy Rel-11 delay requirement for both mode 1 and mode 2.
As a result, it is proposed that 
Proposal 1: Decide which option between option1 and option2 to adopt as part of the default configuration.
Proposal 2: Network should send dedicated signal to the UE to indicate that default configuration should be used. Default configuration can be mode 1 or mode 2 or its combination.
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