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1. 
Introduction
In RAN plenary meeting #62, a new WI [1] is approved regarding increasing the minimum number for UE monitoring in UTRA and EUTRA. In RAN4#70, the minimum layers of 13, including serving frequencies, for UE monitoring in EUTRA is agreed. Regarding the measurement options, it was agreed 

· RRC_IDLE state

· Requirement is scaled according to a rule (eg non linear) based on the number of layers resulting in a tradeoff between increased delay and increased power consumption
· Option 1: This can be done when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, only consider some higher priority layers + all of lower priority candidates for reselection
· Other options are FFS

· Different delay requirements (different measurement activity) for different frequency layers 
· Opition 2: This can be done when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, only consider some higher priority layers + all of lower priority candidates for reselection
· Other options are FFS

· RRC_CONNECTED state

· Requirement is scaled according to a rule (eg non linear) based on the number of layers resulting in a tradeoff between increased delay and increased power consumption
· Different delay requirements (different measurement activity) for different frequency layers 
In this contribution, some further considerations on INCMON are studied. In order to balance the UE power consumption and measurement delay, two possible solutions are also suggested.   

2. Some further considerations on INCMON
· UE mobility
The impact of UE mobility state has not been thoroughly discussed. Based on previous discussion, the concerns on the measurement delay mainly come from the scenarios when UE’s mobility is high. When UE’s mobility state is low enough, it should be not problematic to enlarge the existing detection and measurement delay requirements. As a result, it is reasonable to consider the UE mobility state while configuring the size of measurement list. Depending on how and where the UE mobility state is determined, two options can be considered 

· eNB driven method: eNB will configure the size of neighbour list or the measurement objects list based on UE mobility estimation at eNB.

· Network can typically estimate UE’s velocity (mobility+direction) and position better than UE itself. Together with the information of network topology, eNB is in a good position to configure the measurement load and balance the UE power consumption and delay. 
· The knowledge of UE mobility state at eNB can be also based on the mobility indicator sent by UE.
· UE driven method: Providing the size of the measurement list provided by the network is fixed, UE can determine the exact subset, including full set, of the list to be measured based on UE mobility state estimation.

· UE driven method requires the network to provide the frequency layer prioritization information. 

· Different UE implementation may result in different measurement capability, which can result in different measurement time required. In this case, it is desirable of UE to determine the exact number frequency layers to monitor based on mobility state estimation. The exact mobility estimation can be based on number cell re-selection/handover and/or Doppler. 
· How to configure the measurement object setup can be controlled by the network with higher layer signalling.
Proposal 1: UE mobility state should be considered in INCMON discussion. 
· Coverage layer vs. offloading layer
The differences between coverage layer and interference layer have been well understood in both Hetnet mobility and INCMON discussions. From the RRM aspects, these two layers have very difference sensitivity over the detection and measurement delay. As a result, it has been proposed that eNB should explicitly indicate the coverage and offloading layers. For example, the separated measurement object lists can be provided for each type of layers. However, it is questionable if such an explicit indication can really help to balance the UE power consumption and the detection/measurement delay. The reason is twofold. On one hand, the offloading layer is typically used when UE is stationary or with relatively low mobility. In this case, the system should be fairly robust to the detection and measurement delay. The increased minimum number of layers for UE monitoring in general concerns less. On the other hand, if the UE mobility is high, the system becomes sensitive to the measurement delay and the increased number of layer to monitor becomes an issue. In this case, the offloading layers should not be selected for handover due to the limited coverage. As a result, it is unnecessary of network to include the offloading layer in the list.   
Proposal 2: Keep the existing format of measurement object list in RRC_CONNECTED state and the carry frequency list in RRC_IDLE state. 

3. eNB driven method
· RRC_IDLE state
· Keep the existing detection and measurement requirements
· eNB configures the size of carry frequency list for each RAT based on UE mobility state.

· The maximum number of carriers in the carrier frequency list for each RAT is upper bounded by what are defined in [2]

· The UE shall be able to identify new inter-frequency cells and perform RSRP or RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell
· RRC_CONNECTED state 
· Keep the existing detection and measurement requirements

· eNB configures the size of measurement object list based on UE mobility state.

· The maximum number of carriers in the carrier frequency list for each RAT is upper bounded by what are defined in [2]
· The UE shall be able to identify new inter-frequency cells and perform RSRP or RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell
It is noted that the eNB driven method completely complies with the existing spec.

4. UE driven method

· RRC_IDLE state

· Keep the existing detection and measurement requirements

· eNB configures the size of carry frequency list for each RAT without considering UE mobility state.

· The maximum number of carriers in the carrier frequency list for each RAT is upper bounded by what are defined in [2]

· The UE determines the subset, including full set, of the carrier frequency list to monitor for each RAT based on UE mobility state.

· The minimum number of carriers UE shall be able to detect and measure is lower bounded by the legacy spec.

· UE shall be able to identify new inter-frequency cells and perform RSRP or RSRQ measurements of identified inter-frequency cells if carrier frequency information is included in the selected subset of the list.
· RRC_CONNECTED state

· Keep the existing detection and measurement requirements

· eNB configures the size of measurement object list without considering UE mobility state.

· The maximum number of carriers in the measurement object list for each RAT is upper bounded by what are defined in [140401]

· The UE determines the subset, including full set, of the carrier frequency list to monitor for each RAT based on UE mobility state.

· The minimum number of carriers UE shall be able to detect and measure is lower bounded by the legacy spec.

· UE shall be able to identify new inter-frequency cells and perform RSRP or RSRQ measurements of identified inter-frequency cells if carrier frequency information is included in the selected subset of the list.

· In order to facilitate UE to decide the subset of the measurement object list, the objects in the list should be ordered based on their priority. For example, all the coverage frequency layers can be listed ahead of the offloading frequency layers as shown in Figure 1. In this case, once Nfreq, EUTRA is determined by UE based on the mobility state, only the first Nfreq, EUTRA measurement objects in measObjectEUTRA should be detected and measured by the UE. 
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5. Conclusion
In this contribution, the UE mobility state and its impact on INCMON are discussed. It is proposed
Proposal 1: UE mobility state should be considered in INCMON discussion

Proposal 2: Keep the existing format of measurement object list in RRC_CONNECTED state and the carry frequency list in RRC_IDLE state. 

Depending on where and how the UE mobility state is obtained, two proposals, eNB driven and UE driven, are suggested to address the issues in INCMON. The commonality of the two proposals is the exact cell detection/measurement load should be determined based on UE mobility state. 
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