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1. Introduction

In RAN2#56 meeting at Riga, mobility-related measurement information was discussed as described in [1]. Based on this document, additional mobility-related measurement information was identified and can be transmitted using broadcast message. However, in current RAN2 perspective, it is still unclear how is these mobility-related measurement information as stated in [1], be used by the UE when transmitted on broadcast and dedicated control messages.

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 list the possible measurement functionality between broadcast and dedicated control messages in LTE as shown in Figure 1. Hence, based on the mobility-related measurement information transmitted via broadcast and dedicated control messages, explain and verify the need of these measurement information adopt in these measurement functionality using different procedures.
	Measurement Functionality
	Broadcast
	Dedicated Control

	
	LTE-IDLE
	LTE-ACTIVE
	

	Intra-Frequency measurement (Setup)
	x
	x
(Incl. update)
	x

	Intra-Frequency measurement (Modify)
	
	
	x

	Intra-Frequency measurement (Release)
	
	
	x

	Inter-Frequency measurement (Setup)
	x
	x
(Incl. update)
	x

	Inter-Frequency measurement (Modify)
	
	
	x

	Inter-Frequency measurement (Release)
	
	
	x

	Inter-RAT measurement (Setup)
	x
	x

(Incl. update)
	x

	Inter-RAT measurement (Modify)
	
	
	x

	Inter-RAT measurement (Release)
	
	
	x


Figure 1: Measurement Functionality for Broadcast and Dedicated in LTE


Definitions of term in Figure 1 are as follows:
· Setup:  Setup measurement configuration (e.g. including measurement quantity, reporting quantity)
· For Setup operation, different two scenarios should be considered: 
· New measurement configuration

· When UE camp on a cell, new measurement information contain in system information will be stored
· Update measurement configuration 

· When UE re-selects a new cell to camp on or perform handover to a new cell, the new measurement information in the system information will overwrite the previous measurement information retrieved from the system information from previous camped on or connected cell
· When updated system information that contain new measurement information, is available in the current camped on or connected cell, UE will update the measurement information based on the newly received updated system information
· When UE re-selects a new cell to camp on or perform handover to a new cell, the new measurement information (e.g. intra-frequency and inter-frequency measurements) in the system information may contain only a subset of the measurement information as compare to the current measurement information (e.g. intra-frequency, inter-frequency and inter-RAT measurements) which is retrieved from previous camped on or connected cell. UE will overwrite the previous measurement information (i.e. intra-frequency and inter-frequency measurements) and remove the obsolete measurement information (i.e. inter-RAT measurement) retrieve from the system information obtain from previous camped on cell

· Modify:  Reconfiguration measurement information

· Release:  Release measurement configuration

· NA:  Not Applicable

2. Discussion
In current UMTS, only minimum mobility-related measurement information is transmitted using broadcast message. As stated in [1], additional mobility-related measurement information could be transmitted using broadcast message. To fully support UE mobility in LTE, we think that intra-frequency, inter-frequency and inter-RAT measurements should be supported in connected mode UEs even without network explicit signal measurement control information using dedicated control message. 
For mobility-related measurement information that is made available to UE via broadcast message only, measurement functionality such as measurement for setup to all service cell UEs should be supported.
For mobility-related measurement information that is made available to UE via dedicated control message only, specific UE measurement to setup, modify or release should be supported. 
To further elaborate, scenarios were identified and illustrate on how these mobility-related measurement information is being used by the UE upon received via broadcast or dedicated control message:

· Call Setup procedure

· Reconfiguration procedure

· Handover procedure
2.1. Call Setup procedure
During the call setup procedure, UE will access the radio resource from the broadcast system information. With the additional mobility-related measurement information made available and assigned in broadcast message in LTE, UE can configure the measurement to setup for intra-frequency, inter-frequency and inter-RAT measurements. 
Having measurement configuration to setup upon accessing the broadcast message, UE can start to monitor on the current service cell radio condition at the early stage upon the completion of connection establishment.
To perform the above measurement aspect, the following mobility-related measurement information should be broadcasted:
· Measurement Identity – To allow network to realize which measurement type is being reported.

· Measurement Quantity – To inform the UE which quantity should be used for measurement.

· Reporting Quantity – To inform the UE which quantity should be used for reporting.

· Reporting Criteria – To inform the UE what event-triggered criteria should be used for reporting. 

· Cell Info List – To provide mobility-related parameters (e.g. frequency info) to UE.

To further illustrate this aspect, a sequence flow for call setup procedure was shown in Figure 2 below. In this figure, the necessary for UE to access broadcast system information during call setup procedure was illustrate in step 2. However, the intention of step 2 is not mandatory for UE to perform. Basically, it depends on whether the network has any newly updated system information available during the call setup procedure. In general, UE can perform step 2 that contain measurement configuration information from the broadcast system information everywhere between step 1-b and step 9.
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Figure 2: Call Setup procedure for LTE

Proposal 1: Access of newly updated broadcast system information upon call setup procedure shall be supported in LTE.

2.2. Reconfiguration procedure
In LTE-ACTIVE, event-triggered reporting is supported. The triggering of the event-triggered reporting criteria for specific UE will be reconfigured by the network based on past experience. The possible measurement parameters (e.g. IE “Hysteresis” and IE “Time to Trigger”) may be required by the network to perform measurement reconfiguration to the intended UE. Thus, network is required to support measurement reconfiguration towards specific UE.
This form of reconfiguration measurement can be catered for intra-frequency, inter-frequency and inter-RAT measurements as in UMTS. Hence, certain levels of flexibility for different measurements configuration towards a specific UE by the network should be supported in LTE. In order to inform UE on the needs to perform measurement reconfiguration without much delay, network required to signal these measurement reconfigured information using dedicated control message (e.g. Measurement Control) to UE. 
To perform the above measurement aspect, the following mobility-related measurement information may be transmitted:
· Measurement Identity – To allow network to realize which measurement type is being reported.

· Measurement Command – To assign the purpose of this measurement configuration to UE.

· Measurement Quantity – To inform the UE which quantity should be used for measurement.

· Measurement Reporting Mode – To indicate the RLC mode for sending measurement reporting. 

· Reporting Quantity – To inform the UE which quantity should be used for reporting.

· Reporting Criteria – To inform the UE what reporting criteria should be used for reporting. 

· Cell Info List – To provide mobility-related parameters (e.g. frequency info) to UE.

Likewise, dedicated control message (e.g. Measurement Control) can be used to modify/release measurement configuration by broadcast message to specific UE.
Thus, there are two scenarios for reconfiguration procedure as follow:

· Procedure 1 – Reconfiguration of measurement configuration which is setup by dedicated control message
· Procedure 2 – Reconfiguration of measurement configuration which is setup by broadcast message

For Procedure 1, the reconfiguration procedure is carried out based on the reception of dedicated control message (e.g. Measurement Control message in UMTS). This reconfiguration procedure should be similar to legacy system (i.e. UMTS) as shown in Figure 3, and needs to be supported
For Procedure 2, the reconfiguration procedure is carried out based on the reception of dedicated control message (e.g. Measurement Control message in UMTS). We think that this function is required for maximum use of broadcast message. However, the detail aspect for this reconfiguration is FFS.
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Figure 3: Reconfiguration procedure for LTE

Proposal 2: Two different types of measurement reconfiguration procedures shall be supported in LTE.

2.3. Handover procedure
Upon network had made a decision to handover the UE to the target cell, it will send Handover Command message to UE. After reception and executed the handover command message successfully, UE shall response with Handover Complete message to network. Hence, UE shall be able to access the system information send from the target cell. 
For the measurement information in target cell, there are two possible options for the UE to receive as follow:

· Option 1 (Unicast Transmission):

· As stated in [2], unicast system information could be made available to UE (e.g. handover purpose). Hence, tailored mobility-related measurement information could be assigned via dedicated control message (e.g. Handover Command) to the intention of the UE.

· If UE needs to support specific measurement, unicast transmission is anyway required.

· Early monitor of the radio condition for the target cell is possible.

· Option 2 (Broadcast Transmission):

· UE shall access the system information from target cell based on the system information repetition cycle. 
· Having measurement information valid across multiple cells (FFS), it will simplify this option.

To determine which options to be used in handover case, the following should be considered:

· (Case a) - Source eNB is required to inform the measurement status of UE to Target eNB if UE contain both broadcast and dedicated measurement information.

· (Case b) - Source eNB is not required to inform the measurement status of UE to Target eNB if UE contain only broadcast measurement information.

· Upon received the context data from Source eNB, Target eNB will judge which option should be adopted for the UE.  

To perform the above measurement aspect for these two options, the following mobility-related measurement information may be transmitted:
Option 1 (Unicast Transmission):

· Measurement Identity – To allow network to realize which measurement type is being reported.

· Measurement Command – To assign the purpose of this measurement configuration to UE.

· Measurement Quantity – To inform the UE which quantity should be used for measurement.

· Measurement Reporting Mode – To indicate the RLC mode for sending measurement reporting. 

· Reporting Quantity – To inform the UE which quantity should be used for reporting.

· Reporting Criteria – To inform the UE what reporting criteria should be used for reporting. 

· Cell Info List – To provide mobility-related parameters (e.g. frequency info) to UE.
Note: Since the above information is tailor to specific UE, this information should be mostly optional. 

For option 1 (Unicast Transmission) as shown in Figure 4, there are two possible cases should be considered:

· If source eNB intend to continue or discontinue current UE measurement, Source eNB need to inform Target eNB of the current measurement. Hence, Target eNB could either modify or release the current measurement via HO Command.
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Figure 4: Unicast Transmission for LTE Handover procedure

Option 2 (Broadcast Transmission):

· Measurement Identity – To allow network to realize which measurement type is being reported.

· Measurement Quantity – To inform the UE which quantity should be used for measurement.

· Reporting Quantity – To inform the UE which quantity should be used for reporting.

· Reporting Criteria – To inform the UE what event-triggered criteria should be used for reporting. 

· Cell Info List – To provide mobility-related parameters (e.g. frequency info) to UE.

For option 2 (Broadcast Transmission) as shown in Figure 5, UE is able to access the broadcast system information from Target eNB after handover procedure. Thus, UE shall configure the newly received mobility-related measurement information from broadcast message.
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Figure 5: Broadcast Transmission for LTE Handover procedure

As summary, we think that option 1 and option 2 can be used based on situation (e.g. case a or case b). Hence, both options need to be supported in LTE.
Proposal 3: Two options for accessing system information in handover procedure shall be supported in LTE.

3. Conclusion

In this contribution, we discussed on having additional mobility-related measurement information transmit using broadcast message. Based on this aspect, it allows certain benefits:

· Enhance the mobility aspect for LTE system since UE can handle more measurement aspects when only broadcast message is accessible to the UE during handover scenario especially with bad radio condition.

· Reduce specific measurement requirement for network to always signal dedicated control message (e.g. Measurement Control) to UE in LTE_ACTIVE state. Thus, reduce certain amounts of signaling involvement between eNB and UE.

Based on above consideration, we propose RAN2 to adopt these 3 proposals. 
Proposal 1: Access of newly updated broadcast system information upon call setup procedure shall be supported in LTE.

Proposal 2: Two different types of measurement reconfiguration procedures shall be supported in LTE.

Proposal 3: Two options for accessing system information in handover procedure shall be supported in LTE.
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