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1. Introduction

In RAN2#55 meeting at Seoul, SI classification document [1] was presented. In this document, the purpose is to classify the content (e.g. measurement related information) to be sent using broadcast message. However, for measurement related information, we believe this information send using broadcast message and dedicated control message should be discussed concurrently. Likewise, the contents which UE needs to receive in RRC_CONNECTED and RRC_IDLE states are not clear in RAN2. 
In this document, we assume that UE in RRC_CONNECTED state can access measurement information transmitted by broadcast message without any restriction. The purpose of this document is to discuss what mobility-related measurement information should be received in which UE states and what messages (i.e. Broadcast or Dedicated Control or Both) should be used to transmit this mobility-related measurement information.   

2. Discussion
It was stated that measurement is controlled by dedicated control message and broadcast message. However, it’s not clear what the actual difference from usage perspective is. Before we kick off the discussion on the usage perspective for the measurement information, we must conclude what measurement information should be transmitted by broadcast message and what measurement information should be transmitted by dedicated control message.
In this document, only mobility-related measurement information was considered. Based on the mobility-related measurement information in legacy system (i.e. UMTS), it is believe that most of the mobility-related measurement information should be re-used in LTE system. The potential re-used mobility-related measurement information elements are as follow:

· Measurement Identity  
· Measurement Command

· Measurement Reporting Mode

· Reporting Criteria

· Cell Info List

· Measurement Quantity

· Reporting Quantity

· Cell Selection and reselection quantity measure
Likewise, to classify the validity of the above information elements for measurement, the following points could be considered:

· Information can be common to all UEs within multiple cells

· Case A: RRC_CONNECTED state
· Case B: RRC_IDLE state
· Information can be common to all UEs within one cell
· Case C: RRC_CONNECTED state
· Case D: RRC_IDLE state
· Information will be specific to individual UE
· Case E: RRC_CONNECTED state
2.1.  Division for each Mobility-related Measurement Information
Measurement Identity

Due to multiple UEs can be camped on a service cell at the same instant, it would be almost impossible for the network to keep track of the measurement purposes for different measurement type within a specific UE if there is no some sort of identifier being introduced. Thus, an identifier such as measurement identity should be made available to specific UE. 

To support full mobility for UE within servicing frequency layer, UE mobility within the same carrier frequency should be rather often. Hence, an identifier should be made common to all UEs within multiple cells so that this information should not change that often. 

Measurement Command

In LTE system, the network can know the network load condition of other neighbour cells. Hence, the network can dedicate measurement command (e.g. setup or modify) to each individual UE. To enable handling of measurement operation efficiently, network should assign measurement command to each UE to carry out different measurement purposes/types. 
Measurement Reporting Mode

Based on current LTE, the available service can be categories into two choices: Default SAE Bearer and Dedicated SAE Bearer. For Dedicated SAE Bearer service, the network will assign specific configuration information for the assigned UE to obtain that service. Hence, depending on the current radio condition and successful rate of sending measure result reporting without causing additional delay during this service, network should assign an appropriate measurement reporting mode (i.e. UM or AM) to that specific UE. For Default SAE Bearer service, this service should be made common to all UEs that had the ability to establish that service within multiple cells. Thus, default value for measurement reporting mode can be allocated by broadcast to these UE. 

Reporting Criteria

In UMTS, reporting criteria was meant for specific reporting event of the UE. In LTE system, event-triggered reporting was agreed to be used. Thus, it is believe that reporting criteria should be assigned to specific UE based on specific reporting event. Since Default SAE Bearer service should be common to all UEs that had the ability to establish that service within multiple cells, default value for reporting criteria should be made known to these UEs by broadcast.  
Cell Info List

Neighbouring cell list should be common within one cell since different location of the service cell will have different set of neighbour cells. Likewise, UEs in different states may use different sets of neighbouring cell lists. To allow UE perform measurement more efficiently, the network could re-assign/modify the neighbouring cell list to specific UE. This will prevent UE from monitoring unnecessary neighbour cell (i.e. cell that network did not want UE to handover to).     
Measurement Quantity

To support full mobility for UE within servicing and other frequency layers, the information for measurement quantity should readily be available to all UEs within multiple cells (i.e. this information should not change that often). However, to increase the chances for specific UE to handover to the target cell, the network can modify the measurement quantity information and assign to that specific UE. Thus, the UE can handover to that target cell. 
Reporting Quantity

In UMTS, the intention for reporting quantity is meant to use for reporting on specific event of the UE since measurement configuration should be done per event. In LTE system, event-triggered reporting was agreed to be used. Hence, it is believe that reporting quantity should be assigned to specific UE based on specific reporting event. 
In LTE system, Default SAE Bearer service should be common to all UEs that had the ability to establish that service within multiple cells. Hence, a default value for reporting quantity should be made known to these UEs by broadcast.
Cell Selection and reselection quantity measure
To support full mobility within servicing frequency layer, the cell selection and reselection quantity measure information of the service cell should be made common to all UEs within one cell. In LTE system, only UEs in RRC_IDLE state (as stated in [2]) needs cell reselection parameters to perform cell reselection procedure.
To summarize the above discussion, a table is created to capture all the proposal items based on UE perspective are shown below:

	Mobility-related Measurement Information
	Broadcast
	Dedicated Control

(Case E)

	
	Common to all UEs within multiple cells
	Common to all UEs within one cell
	

	
	Case A: RRC_CONNECTED
	Case B: RRC_IDLE
	Case C: RRC_CONNECTED
	Case D: RRC_IDLE
	

	Measurement Identity
	High
	
	
	
	High

	Measurement Command
	
	
	
	
	High

	Measurement Reporting Mode
	Low

(Default)
	
	
	
	High

	Reporting Criteria
	Low

(Default)
	
	
	
	High

	Cell Info List
	
	
	Low
	High
	Low

	Measurement Quantity
	High
	High
	
	
	Low

	Reporting Quantity
	Low

(Default)
	
	
	
	High

	Cell selection and reselection quantity measure
	
	
	
	High
	


Note: “Default” means default value can be set by broadcast, even though modify might be required

          “High” and “Low” means necessity of transmission on each method (dedicated or broadcast) 

3. Conclusion

In this contribution, we discussed on which mobility-related measurement information should be valid in which UE states. Likewise, we discuss on the necessity of whether which IE should be transmitted on dedicated measurement control message and which IE should be transmitted on broadcast message. Based on the above discussion, we recognize the following points.

· Categorize the validity of the mobility-related measurement information into different UE states (i.e. RRC_IDLE and RRC_CONNECTED). 

· Measurement information can be divided into two parts, common to all UEs within multiple cells and common to all UEs within one cell, since there are many IEs which can be common among cells as “default value”.

· Dedicated measurement control message should be only used for setup of specific measurement or modify for specific measurement.
Based on above consideration, we think that classification is useful to define content of dedicated measurement control message and broadcast message, and discuss it in RAN2.
As shown in this document, lots of mobility-related measurement information can be transmitted in broadcast message. Thus, we believe that maximum use of mobility-related measurement information from broadcast message in measurement procedure is efficient to reduce dedicated control message. 

If this is agreed, we believe the next step is to work well with respect to measurement procedure perspective such as defined scenarios that measurement configuration can be done only by broadcast message. However, reconfiguration for specific measurement and behaviour after handover should be considered in this scenario. Then, we proposed RAN2 to discuss this issue as next step.   
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