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1
Introduction
In RAN4 #46, inter-frequency and inter-RAT measurement performance requirements were discussed [1]. Some of the key issues in this area are [2, 3]:

· Number of inter-frequency/RAT carriers and cells to measure

· How to monitor multiple inter-frequency/RAT layers

In this document we present our views on these issues..
2
Discussions

Our views on inter-frequency and inter-RAT measurements are as follows:
1. Number of inter-frequency carriers and cells to measure
This section provides our view on how many carriers and cells to measure for inter-frequency measurements and our thoughts on the measurement order of each frequency indicated by the network.
· Number of inter-frequency carriers for which requirements apply
In the 3GPP specifications, the number of frequency bands has been increasing and is expected to continue growing. Consequently, an operator may have many frequency bands operated in one geographical area. Although the number of E-UTRAN carriers would possibly be less than UTRAN considering the larger system bandwidth, it seems quite likely that more than 2 inter-frequency carriers will be operated in the future. In such cases, the current requirements in UTRAN (i.e., up to 2 carriers) would not be sufficient for E-UTRAN. Therefore, we propose that the maximum number of inter-frequency carriers that can be measured while meeting the performance requirements should be defined as 3 or 4.
Proposal 1:
The number of inter-frequency carriers should be defined as 3 or 4.
· Minimum number of inter-frequency cells to measure
If Proposal 1 is agreeable, it is acceptable to limit the minimum number of inter-frequency cells to less than 6, so that the total number of cells is maintained as in UTRA. Increasing the total number of inter-frequency cells could increase the measurement time, and consequently, would impact the UE power consumption. Therefore, we propose that the number of inter-frequency cells per carrier should be defined as 4.
Proposal 2:
The number of inter-frequency cells per carrier should be defined as 4.
2. How to monitor multiple inter-frequency/RAT layers
This section provides our view on monitoring multiple inter-frequency/RAT layers with respect to the measurement performance requirements. As discussed in [2], the UE could either monitor several layers in parallel using a single measurement gap pattern, or monitor one layer at a time and serially monitor multiple layers if this is sufficient. The following alternatives can be considered:
· Alternative 1
Only a single active measurement gap pattern is configured for all purposes. This is in line with the current assumption in RAN4, i.e., a single gap pattern is used to monitor all 3GPP systems. It is up to the UE implementation how to schedule individual layer measurements within a certain time, which would be as long as the time required for a single layer multiplied by the number of layers indicated to measure. With this approach, measurements of a given layer would be delayed if other layers are measured first. If the number of layers to measure would be increased as discussed in Section 1, this delay can be increased.
· Alternative 2
The layers to be measured are indicated together with priorities. The UE would start monitoring the inter-frequency/RAT layers in the order of indicated priority. This will reduce the delay of a given layer, which was pointed out in Alternative 1, if the operator sets a high priority to this given layer. As such, the operator could have more appropriate control of the measurements. Note that this approach requires that layer priorities are signalled in RRC_CONNECTED.
If this approach is to be adopted, an LS must be sent to RAN2.
· Alternative 3
Each layer is configured with an individual active measurement gap pattern. The gap patterns must be configured such that the gaps from different patterns do not collide. The UE would monitor each layer during gaps dedicated for that layer. This approach would likely create more gaps in a measurement period for which performance requirements will be defined. This will cause throughput degradation. For this alternative the UE implementation complexity has to be studied further and UE vendor inputs are needed.
If this approach is to be adopted, RAN2 must be consulted as this will change the current gap pattern model and signalling.
Alt.2 is slightly preferable from the handover performance point of view (e.g., the UE is more likely to succeed handover to a good and preferable cell sooner than with other alternatives.).
Proposal 3:
The priority-based scheme should also apply to RRC_CONNECTED when performing inter-frequency/ RAT /RATr-RAT measuremerementsview f requirements. 
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/RATr-RAT measuremerementsview f requirements. 












































































3
Conclusions
This contribution presented our views on the inter-frequency/ RAT measurements during RRC_CONNECTED. RAN4 is kindly asked to discuss and decide the approach to be taken in defining the measurement performance requirements in TS 36.133.

The following proposals were made:
Proposal 1:
The number of inter-frequency carriers should be defined as 3 or 4.

Proposal 2:
The number of inter-frequency cells per carrier should be defined as 4.
Proposal 3:
The priority-based scheme should also apply to RRC_CONNECTED when performing inter-frequency/ RAT /RATr-RAT measuremerementsview f requirements. 
















































































measurements.
If Proposal 3 is agreeable, RAN4 should send an LS to RAN2 asking for introduction of the necessary IEs in the relevant RRC messages to signal frequency/ RAT priorities during RRC_CONNECTED.
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