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1
Introduction
This paper summarises offline discussion regarding the measurement handling at handover. As a starting point for discussion some terminology was proposed (section 2) and the agreements from RRC Conference Call#3 were clarified (section 3). There were 4 open issues from the conference call which were discussed (section 4-7).

The document will be revised before the meeting based on further arguments or company positions received by email or included in documents for meeting 
The paper is an update to R2-074322 to include comments and company positions received up to end of Thursday 4th October.

2
Terminology

The following terminology was used during the discussion to try to avoid confusion. It was not discussed whether this terminology should be used in the final specification. 
Measurement Configuration: The Measurement Configuration is provided by the network to the UE and defines the measurement quantity, filtering to be applied, reporting criteria, etc. This does not include the Measurement Object (see definition below)

Measurement Object: The Measurement Object is provided by the network to the UE and defines what the UE must measure on. For example, the carrier frequencies and cell lists (including any black list or cell specific offsets).
Measurements: The process in the UE of detecting and measuring cells. It should be noted for intra-frequency the UE can perform Measurements without being provided a Measurement Object by the network.

Measurement Reporting: Measurement Reporting is the process of evaluating the measurements against the reporting criteria and sending measurement reports to the network. It should be noted for intra-frequency the UE can perform Measurement Reporting without being provided a Measurement Object by the network (but obviously no black list or cell specific offsets are used to perform the Measurement Reporting.
Some comments were received on the terminology:
1. The Measurement Object is not very clear in the case of intra-frequency where no black list of cell specific offset list is provided. One way is to consider that for intra frequency the Measurement Object is the current carrier frequency and may optionally also include a black list and cell specific offset list. For inter-frequency the Measurement Object is a list of carrier frequencies and may optionally also include a black list and cell specific offset list. It should be noted that the parameters associated with the intra and inter-frequency Measurement Object still need to be discussed in RAN2.
2. It is assumed that the inter-frequency Measurement Object should support cell specific offsets similar to the  inter-frequency neighbour cell list for cell reselection. Note it was agreed in RAN2#58bis in document R2-072989 that the inter-frequency neighbour cell list for cell reselection should support cell specific offsets although this was unfortunately not captured in the latest version of 36.300.
3. It was noted that the Measurement Object definition is slightly different from that used in UTRAN. In UTRAN the object corresponds to single cell whereas with the definition above measurement object can be cells (cell list) or carrier frequencies.

3
Outcome of RRC Conf Call #3

The following 4 agreements from RRC conference call #3 are clarified below using the terminology defined above.

1. In case of an intraF handover all measurements (intraF, interF, interRAT) continue unchanged

Clarification: The Measurement Configuration and the Measurement Object are both unchanged at handover. Measurements and Measurement Reporting continue unchanged after the handover.
2. In case of an interF handover:

2.1. The intraF measurements continue with unchanged configuration but applied to the new serving frequency

Clarification: The Measurement Configuration is unchanged, at handover. However, the Measurement Object is changed as it makes no sense to apply the cell lists used on the old carrier frequency to the new carrier frequency. Hence the Measurement Object is now the new carrier frequency but any black list and  cell specific offset list is cleared. The UE starts Measurements and Measurement Reporting on the new frequency. Obviously as the cell lists are  cleared,  then the black list and cell specific offsets are not used to perform the Measurement Reporting until an update to the Measurement Object is received from the eNB.
2.2. The interF measurements stop. It is FFS means are introduced to reconfigure/continue the interF measurements

Clarification: The inter-frequency Measurements and Measurement Reporting are stopped. Any further behaviour is FFS and will be discussed further as part of the discussion.
2.3. The interRAT measurements continue unchanged

Clarification: This means that the Measurement Configuration and the Measurement Object are both unchanged at handover. Measurements and Measurement Reporting continue unchanged after the handover.
4
Issues 1 - Can the message triggering a handover include measurement related information (Measurement Configuration and/or Measurement Object)?
4.1
Considerations/arguments

1. It is sufficient for the target eNB to send new/updated Measurement Configuration and/or Measurement Object, if required at all, after the handover. This causes no additional delay to measurement reporting as the UE shall continue to perform intra-frequency Measurements and Measurement Reporting at the handover. There is a short delay is in the update to the Measurement Object.
2. It is not possible for the target eNB, that generates the handover message, to decide whether or not to include the measurement information (since the suitable message size depends on radio conditions in the source cell). Also it is not possible for the source eNB to change the handover message generated by the target eNB  (i.e. to remove measurement information that makes the message too large). In response to this it was commented that the target eNB could make a conservative estimate for the message size, based on some information provided by the source.
3. Measurement Configuration will very often be unchanged at handover
4. The difference in size by including measurement info is small, given that Measurement Configuration usually remains the same, and changes in Measurement Objects can be signalled by a delta approach.
4.2
Company positions

Position A: Support the possibility to include measurement related information in the message triggering a handover.

Supporting companies: Panasonic, Ericsson, DoCoMo, Nortel
Position B: Measurement related information can not be included in the message triggering a handover.

Supporting companies: Motorola, Infineon, Nokia, NSN. LG, 
5
Is measurement information contained in the RRC Connection Reconfiguration message or a separate Measurement Control message?
5.1
Considerations/arguments

1. Based on issue 1, as measurements are not seen necessary to be included in the message triggering handover so there is no strong need for this information to be contained in the RRC Connection Reconfiguration message.
2. There are cases other than handover where it is useful to include measurement information in RRC Connection Reconfiguration, e.g: in the first RRC Connection Reconfiguration or for other measurement types.
5.2
Company positions

Position A: Separate Measurement Control message

Supporting companies: Motorola, Panasonic, , Infineon, Nokia, NSN, [NXP, LG]
Position B: Include measurement information in RRC Connection Reconfiguration:
Supporting companies: Samsung, Ericsson, DoCoMo, Nortel
Position C: The standard should support both A and B above

Supporting companies: NXP, LG
6
How are inter-frequency measurements reconfigured/continued after an inter-frequency handover?
6.1
Considerations/arguments

1. The inter-frequency Measurement Configuration could remain unchanged after the handover, but the Measurement Object should be cleared as it will no longer be valid for the UE on the new operating frequency. The Measurement and Measurement Reporting will be restarted after the handover when the UE receives a Measurement Control configuring a new Measurement Object
2. New inter-frequency Measurement Object can be created by swapping what was considered intra-frequency and inter-frequency. 

3. Inter-frequency/RAT measurements should be stopped (meaning measurement quantity filtering should be reset) after inter-F HO. This applies also after intra-frequency handover. The UE can resume inter-frequency/RAT measurements after the UE receives gap configurations from the target cell after HO. If the UE was in sufficiently long DRX and if DRX is continued at the target cell, it can be up to implementation whether inter-frequency/RAT measurements are continued or reset.
4. Swapping inter and intra-frequency cell lists at inter-frequency handover was discussed a long time ago for UTRA and was concluded to be an overly complex solution. Instead, UTRA relies on the UTRAN to send the UE a cell info list appropriate for the new carrier frequency. 

5. If the Measurement Object includes a list of cell specific offsets, these will have been set based on the offset between the source cell on the old carrier frequency. These offsest are unlikely to still be valid once the UE is operating on the target cell on a new carrier frequency. The eNB will have to send the cell list again in order to provide the UE with the correct offset values, and there is potential for unexpected reporting behaviour before the UE has received and is applying the new list of cell specific offsets.

6. In many cases (for example, inter-frequency handover initiated for load balancing reasons or an inter-frequency handover initiated because a UE is moving out of the coverage provided by a particular carrier frequency) the inter-frequency Measurement Configuration will probably be released after the UE has been successfully handover over to the target frequency. Creating the new Measurement Object by list swapping seems to be unnecessary if in many cases the next action of the eNB will be to release the Measurement Configuration.

6.2
Company positions

For the inter-frequency Measurement Configuration

Position A: Keep Measurement Configuration unchanged

Supporting companies: Motorola, Ericsson, DoCoMo, Infineon, Nokia, NSN, Nortel, LG
Position B: Any other proposals?

For the inter-frequency Measurement Object

Position A: Create inter-frequency Measurement Object by swapping intra and inter-frequency.

Supporting companies: Ericsson, DoCoMo, Nokia, NSN
Position B: Clear the inter-frequency Measurements Object and wait for eNB to provide a new one before continuing inter-frequency Measurements:
Supporting companies: Motorola, NXP, Infineon, LG
7
Are the Measurement Configuration and Measurement Object updated by delta signalling or does complete configuration need to be signalled?
7.1
Considerations/arguments

1. History with UTRA found that delta signalling lead to ambiguities and specification issues that took a lot of effort to resolve and hence should be avoided if possible.
2. Measurement Configuration updates will be relatively infrequent and so the complete configuration approach for the Measurement Configuration does not introduce significant overhead.

3. Although changes to Measurement Configuration are expected to be seldom they may always be required at specific cell-cell transitions.
4. Changes to the Measurement Object are more frequent (e.g. any cell lists likely to be updated after handover) and so a delta approach preferable.

5. Delta reconfigurations should be supported but the level of the 'delta' can be considered. One proposal was to be able to change the Measurement Configuration per Measurement Type with lower level parameters would be updated on the complete configuration basis.
7.2
Company positions
For the Measurement Configuration

Position A: Delta signalling 
Supporting companies: Samsung, Panasonic, 
Position B: Complete configuration for Measurement Configuration
Supporting companies: , LG
Position C: Allow changes to the Measurement Configuration at the level of ,for example, Measurement Type with lower level parameters updated on the complete configuration basis. Final level below which complete configuration to be used is to be determined.
Supporting companies: Ericsson, Motorola, NXP, Infineon, DoCoMo
For the Measurement Object

Position A: Delta signalling (i.e. add/delete cells)
Supporting companies: Motorola, Samsung, Panasonic, Ericsson, DoCoMo, Nokia, NSN, Nortel
Position B: Complete configuration for Measurement Object

Supporting companies: NXP, Infineon, LG
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