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1
Introduction

This document is a revised version of the document [1] presented in RAN2#51. RAN1 has already agreed text proposal on UE measurements to their TR 25.814, which is used as basis for this document. In this contribution we discuss the same UE measurements from the RAN2 perspective. Additionally we clarify some resource aggregation related issues, which are under evaluation in RAN4, in the document. 

2
Resource Aggregation

RAN4 has discussed different resource aggregation options and analysed related complexity issues in the references [2] – [6]. All of these documents clearly indicate that it is different to deploy one single wider E-UTRA bandwidth option rather than more than one narrower E-UTRA bandwidth options even if the narrower E-UTRA bandwidths were beside each other. Thus, we see that these two cases should be treated separately. Additionally as RAN4 has already started analysing the impacts of different resource aggregation option, it would be better to wait for the outcome of the RAN4 discussions before progressing with similar discussions in RAN2.
3
Measurements
The UE needs to perform different kind of neighbour cell measurements to efficiently support mobility in the LTE network. The neighbour cell measurements always require the UE to identify a new cell and measure the levels of the neighbour cells. Depending on radio access technology the identification and measurements may happen in different order. For instance in GSM the terminal is able to perform level measurements prior to the identification of a cell while in WCDMA the identification of a new cell is needed before the terminal is able to perform pilot measurements (for the identified cells). Since E-UTRA will be designed so that it can operate as frequency reuse =1 network, it is necessary that the terminal first identifies a cell (or at least its pilot) before it can start the actual level measurements similar to WCDMA. It is expected that in E-UTRA cells can be distinguished by their pilot or scrambling sequence and carrier frequency. 

In this chapter we try to define different categories for the neighbour cell measurements in order to facilitate the development of the measurement related specifications
As in WCDMA neighbour cell measurements performed by the UE can be considered as intra-frequency measurements when the UE is request to identify and measure neighbour cells that have the same carrier frequency as the serving cell. However, due to several bandwidth options in LTE the definition of real intra-frequency measurements need to be done more accurately than in the WCDMA. 
RAN1 has agreed the UE minimum DL bandwidth capability to be 10 MHz, which is smaller than what the BS operating bandwidth can be.  The common channel details need for cell search are not yet finalised in RAN1. However, it seems that there are still cases that the UE may not be able to receive all necessary “common” channels like the L1 synchronization channel on the sub-band of the full BS operating BW that the UE is able to receive during the normal data reception based on its maximum DL bandwidth capability. This means that the network needs to provide the UE UL/DL idle periods for the measurements. These types of measurements of intra-frequency neighbour cells, where the network needs to provide UL/DL idle periods, are called as inter-frequency neighbour cell measurements in the agreed RAN1 text proposal.  From the RAN1 specifications perspective these special intra-frequency neighbour cell measurements requiring UL/DL idle periods are practically the same as the inter-frequency neighbour cell measurements. However, from the RAN2 specifications perspective this may not necessarily be the case. It does not seem attractive to define e.g. neighbour cell information based on UE capabilities especially in case of system information. Thus, it would be good to distinguish intra-frequency and inter-frequency neighbour cells based on the carrier frequency information of a neighbour cell. Intra-frequency neighbour cells would be the ones with the same carrier frequency as the serving cell and inter-frequency neighbour cells would be the ones with different carrier frequency from the one of the serving cells. Additionally, it is necessary to distinguish the measurements of intra-frequency neighbour cells that do not require UL/DL idle periods from the ones that require UL/DL idle periods. In our previous contribution [1] we proposed the terminologies “intra-frequency neighbour cell measurements” and “semi intra-frequency neighbour cell measurements” to distinguish these two cases. 
Intra-frequency neighbour cells neighbour cell measurements
Neighbour cell measurements are considered as intra-frequency measurements when the UE is request to identify and measure neighbour cells that have the same carrier frequency as the serving cell and the UE is able to receive all necessary common channels of the target neighbour cell without re-tuning its receiver.
Semi intra-frequency neighbour cell measurements

Neighbour cell measurements are considered as semi intra-frequency measurements when the UE is request to identify and measure neighbour cells that have the same carrier frequency as the serving cell but the UE is not able to receive all necessary common channels of the target neighbour cell without re-tuning its receiver.
Inter-frequency neighbour measurements

Neighbour cell measurements are considered inter-frequency measurements when the carrier frequency of the neighbour cell is different from the one of the serving cell. In case of inter-frequency measurements the network needs to provide UL/DL idle periods for the UE to perform necessary neighbour measurements.
Inter-RAT neighbour measurements

Neighbour cell measurements are considered inter-RAT measurements when UE needs to measure other radio access technology cells. For these kinds of measurements NW needs to provide UL/DL idle periods.
4
Handovers
4.1
Intra-Frequency Handover

Handovers are considered intra-frequency ones when target cell carrier frequency is similar to carrier frequency of the camped cell, but as presented in Section 3 there are situations when UE is not able to synchronize/measure target cell without NW providing UL/DL idle periods. These kind of situations should be handled as a separate semi intra-frequency handovers.

4.2
Inter-Frequency Handover

Handovers are considered inter-frequency handovers when the carrier frequency of the target cell is different from the one of the serving cell

4.3
Inter-RAT Handover

Handovers are considered inter-RAT handovers when target cell uses other radio access technology.

5
Cell Reselections

5.1
Intra-Frequency Cell Reselection
Cell reselections are considered intra-frequency ones when target cell carrier frequency is similar to carrier frequency of the serving cell, but as presented in Section 3 there are situations when UE is not able to synchronize/measure target cell without NW providing UL/DL idle periods. These kind of situations should be handled as a separate semi-intra-frequency cell reselections.
5.2
Inter-Frequency Cell Reselection
Cell reselections are considered inter-frequency cell reselections when the carrier frequency of the target cell is different from the one of the serving cell

5.3
Inter-RAT Cell Reselection
Cell reselections are considered inter-RAT cell reselections when target cell uses other radio access technology.
6
Conclusions

We propose to include the Section 7 of this contribution to TR25.813.

7
Text Proposal to TR25.813

9.1.3 
Cell reselection
Cell reselections are considered intra-frequency ones when the carrier frequency of the target cell is the same as the one of the serving cell.

As presented in chapter 9.1.6.2 there are situations when UE is not able to synchronize/measure target cell without NW providing UL/DL idle periods. These kinds of situations should be handled as a separate semi-intra-frequency cell reselections.
Cell reselections are considered inter-frequency cell reselections when the carrier frequency of the target cell is different from the one of the serving cell

9.1.4
Paging

Note:
From R2-051759: Several proposals 1) paging channel; 2) DRX on shared channel instead of paging channel. URA concept retained. Common with UTRA or specific to E-UTRA always? No need for NAS paging if some NAS/AS functionality merge (PMM with RRC) take place (e.g. if Idle mode is removed).

9.1.5 Handover
Handovers are considered intra-frequency ones when the carrier frequency of the target cell is the same as the one of the serving cell.

As presented in chapter 9.1.6.2 there are situations when UE is not able to synchronize/measure target cell without NW providing UL/DL idle periods. These kinds of situations should be handled as a separate semi-intra-frequency-cell handovers.
Handovers are considered inter-frequency cell handovers when the carrier frequency of the target cell is different from the one of the serving cell
Note:
From R2-051759: should depend on the RRC state and can be of intra-frequency or inter-frequency. Network controlled proposed to be primary method, and UE controlled only for RL failure case. UE controlled (like cell re-selection) for active state also proposed to be studied.

9.1.6.1
Intra-frequency

Neighbour cell measurements are considered intra-frequency when the carrier frequency of the neighbour cell is same as in the serving cell and UE is able to receive necessary channels for measurements during normal data reception. In a system with frequency reuse = 1, intra-frequency handovers are the most important and common handovers. Good intra-frequency measurements are needed in order to ensure good mobility support and easy network deployment. Search of intra-frequency neighbour cells from the neighbour list, and measurements of the relevant quantities for identified cells is needed.
NOTE:
To avoid UE activity outside the DRX/DTX cycle, the reporting criteria for intra frequency measurements should match the used DRX/DTX cycle.

9.1.6.2
Semi-Intra-frequency
Neighbour cell measurements are considered as semi intra-frequency measurements when the UE is request to identify and measure neighbour cells that have the same carrier frequency as the serving cell (i.e intra-frequency neighbour cells) but the UE is not able to receive all necessary common channels of the target neighbour cell without re-tuning its receiver.
9.1.6.3
Inter-frequency

Neighbour cell measurements are considered inter-frequency measurements when the carrier frequency of the neighbour cell is different from the one of the serving cell. Regarding inter-frequency handovers, UE performs neighbour cell measurements during DL/UL idle periods that are provided by DRX/DTX or packet scheduling, if necessary.
NOTE:
How the gaps are controlled, as well as how the scheduler knows the gaps required by the UE, is FFS.

9.2
Inter RAT

Neighbour measurements, cell reselections and handovers are considered inter-RAT ones when target cell uses other radio access technology. 

Note:
From R2-051759: simultaneous operation in two RATs should not be considered because of RF issues.
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