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1. Introduction

In RRC specification [1] and RAN2#60 minute for C-plane [2], the following measurement functionality is agreed to be supported in LTE:
· Setup, Modify and Release measurement configuration

· Measurement object (e.g. carrier frequency or list of neighbour cells) for UE to perform measurement

· Layer 3 filter coefficient for measurement quantity

· The quantities of the measured results to be include in reporting message

· Criteria for reporting (i.e. periodical or event-triggered or event-triggered periodical)

· Number of reported cells

· Measurement gap configuration

Following FFS measurement functionalities in LTE are:

· Measurement Validity

· Additional measurements lists

· Measurement Reporting mode
· Layer 3 filter behaviour at intra-LTE handover
In this document, we shall further discuss on the remaining FFS items for the measurement functionality and potential new functionality for measurement. 
2. Discussion
2.1. Measurement Validity
In UMTS, the motivation for UE to support the functionality of measurement validity is to reduce the number of attempt in accessing measurement configuration from network after each connected mode state transition.
In LTE, there is only one RRC_CONNECTED state for connected mode UE. Therefore, UE mobility is always controlled by network. From UE activity point of view, RRC_CONNECTED can be distinguished based on 1) DRX and 2) non-DRX. The following UE behaviours in LTE are considered compared with UMTS from this aspect:

· RRC_CONNECTED state with short DRX in LTE is corresponding to Measurement Validity (Cell_DCH) in UMTS

· RRC_CONNECTED state with long DRX in LTE is corresponding to Measurement Validity (all states except Cell_DCH) in UMTS 
In general, it would be better to reduce measurement reporting in DRX UE as compared with non-DRX UE since more battery power consumption is available for DRX UE. In this case, it would be good to adopt similar measurement validity functionality as in UMTS. This approach could be used to minimize measurement report during long DRX without reconfiguration. For example, gap assisted measurement can be accessed by UE in long DRX but not in short DRX; For self-optimization, it is better for UE not to perform periodic reporting in long DRX for sufficient power consumption gain. 
Considering the above approach of RRC_CONNECTED state for UE with short or long DRX, it can allow UE to manage measurement efficient.
Proposal 1: Similar approach of adopting measurement validity scheme in LTE should be supported. Detail is FFS.
2.2. Additional Measurements List

In UMTS, several measured results of multiple measurement types can be reported via one RRC reporting message. This approach is based on having one intended measurement identity associated with one/several measurement identities signal via measurement control message. The main motivation for this scheme is for network to receive several UE measured results at the same time (e.g. the measured result for mobility measurement and traffic volume measurement can be provided to network by UE in one RRC reporting message). Likewise, based on signalling aspect, the number of measurement reporting message received by network is minimised.

However, based on UE perspective, the complexity level for UE implementation is significant such as: 1) many combinations have to be tested; 2) complexity is increased by designing to achieve several measurement results at the same time. 

In LTE, traffic volume measurement reporting is executed in MAC layer (i.e. replaced by buffer status report), mobility measurement reporting is executed in RRC layer, and positioning measurement may not be required as RRC function. Therefore, the merit to have additional measurements list is decreased in LTE compared with UMTS.
Having more RATs (e.g. UMTS, GSM, non-3GPP systems) being supported in LTE, significant number of measured results to be adopted in the scheme of additional measurements list could increase the complexity level for UE implementation.
Based on the above analysis, it is better not to support the scheme of additional measurements list in LTE.

Proposal 2: The scheme of additional measurements list should not be supported in LTE.
2.3. Measurement Reporting mode

Based on document [3], the motivation to adopt UM mode for measurement report in UMTS is not to hold back more critical message if RLC-AM is adopt over a slow link with 40ms TTI 3.4kb/s DCH. Currently in LTE, both high and low priority SRB are using RLC_AM mode. Having current TTI is 1 msec, the signalling should be fast enough such that blocking of message can be minimized.
In this case if the main purpose of adopting RLC-UM mode is only for measurement reporting, it seem not significant to introduce additional complexity for UE implementation perspective. In short, we would prefer to support only RLC-AM in LTE.  
Proposal 3: The functionality of measurement reporting mode should not be supported in LTE, since only RLC-AM is enough in LTE.

2.4. Layer 3 filter behaviour at intra-LTE Handover
In RAN2#60 meeting, measurement results filtering behaviour was discussed (i.e. L3 filter is reset at handover or not). We don’t think it’s necessary to mandate reset L3 filter at handover, since measurement results are valid after handover in several scenarios. In current RAN2 perspective, it is still not clear the actual number of measurement identities is required in LTE. 

Consider more RATs and CSG cell aspect are supported in LTE, many measured results could be generated by UE in connected mode. It is obvious that UE required supporting more measurement process as compare to UMTS. In this case, upon UE perform handover procedure; it would be a good approach to consider re-used measured result (i.e. not to reset L3 filter) after mobility.

Proposal 4: Re-using measured results should be supported by UE at intra-LTE handover. Detail is FFS.
3. Conclusion

In this document, the remaining FFS items for the measurement functionalities are discussed:

· Measurement Validity

· Additional measurements lists

· Measurement Reporting mode

· Layer 3 filter behaviour at intra-LTE handover 

We propose the following:

· Proposal 1: Similar approach of adopting measurement validity scheme in LTE should be supported. Detail is FFS.
· Proposal 2: The scheme of additional measurements list should not be supported in LTE.

· Proposal 3: The functionality of measurement reporting mode should not be supported in LTE, since only RLC-AM is enough in LTE.

· Proposal 4: Re-using measured results should be supported by UE at intra-LTE handover. Detail is FFS.
The text proposal for Proposal 3 is shown in Annex.
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Annex: Text Proposal to 3GPP TS 36.331
6.2.3
MEASUREMENT REPORT

Indication of measurement results


Signalling radio bearer: SRB 1 or SRB 2 (FFS)


RLC-SAP: AM 

Logical channel: DCCH


Direction: UE -> E-UTRAN
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