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1. Introduction

In RAN2#83b, RAN2 discussed the relaxed measurements for UMTS HetNet, and agreed that there is no need to consider relaxed measurement for CELL_DCH UE, but for non-Cell_DCH UE, no consensus was reached. 
This paper has further discussions on the conception and role of relaxed measurements in inter-frequency small discovery for non-DCH UE, and tries to suggest the further way forward for the next step.

2. Discussion

2.1 View of the LS response on the relaxed measurement for LTE HetNet
According to the content of the LS in [1], RAN4 have discussed the feasibility of relaxed measurement for the connected UE but no conclusion has been reached yet. The feasibility needs further discussion since there are controversial views about the feasibility, as RAN4 indicated in their reply LS that after extensive discussions on the options identified by LTE RAN2 in the LS [1], the options are considered either not efficient or not feasible.
Observation 1: The feasibility of the relaxed measurement is controversial in RAN4 for LTE HetNet.

2.2 Motivation of the non-DCH UE offloading to the inter-frequency small cell

The intention of the inter-frequency small cell discovery is to inform UE about the presence and its proximity of a small cell, and the main intention of deploying small cells is to offload the traffic to the small cell, therefore it is reasonable to do the inter-frequency small cell discovery for the CELL_DCH UE and handover UE to the small cell according to the traffic load if the inter-frequency small cell is available, Depending on different network strategy, the network may choose not to handover UE to the small cell if there is a CS call.

For Non-DCH UEs, there should be low traffic volume in CELL_FACH state or even no traffic ongoing in idle or PCH state. There is no strong motivation to move UE to the inter-frequency small cell. The macro cell provides the continuous coverage and it could provide better mobility performance especially for the CS service. The possible benefit foreseen is that after reselecting to small cell, UE suddenly has large traffic request, in that sense, UE could use small cell directly for high traffic transmission. However, if UE re-selects to the small cell in non-DCH state and initialize a CS call in the small cell, it has high probability to face hard handover when UE moves out of the small cell which may impact mobility performance. Therefore it may be reasonable to camp on the macro cell for non-DCH UE as much as possible.
In addition, LTE consider the solutions to small cell discovery only for the connected UE, which is similar as CELL_DCH state in UMTS.
Observation 2: No strong motivation is seen to offload the non-DCH UE to the inter-frequency small cell.

2.3 Overview of relaxed measurement solution
In general, before UE performs the relaxed measurement, NW should give an indication of the frequency on which the relaxed measurement is to be performed. Some relaxed inter-frequency measurements for cell reselection can be implemented as the following options:
1) UE applies the extended existing measurement period defined in TS 25.133 for the specific frequency. For example, UE uses 10 * TMeasurement_Inter.
According to the inter-frequency measurement requirement in TS 25.133, CELL_FACH UE shall be capable of performing CPICH measurements for Xbasic measurement FDD inter =6 inter-frequency cells per FDD frequency during the TMeasurement_Inter when a measurement occasion cycle is scheduled for FDD inter frequency measurements . 
The measurement period for idle/PCH UE is defined in Table 4.1 in TS25.133. 
The measurement period depends on the DRX cycle length. When UE is in the long DRX cycle, the measurement period would be large. Or,
2) UE applies, 60s for example, as the measurement period for the relaxed measurement on the specific frequency as if the absolute priority based cell reselection mechanism does. Or,
3) Base on the UE implementation, UE applies the autonomous gap to the relaxed measurement on the specific frequency, taking advantage of longer DRX cycle for example.
2.3.1 Analysis of the relaxed measurement solution for small cell discovery and identification
Since the relaxed measurement is proposed to solve the inter-frequency small cell discovery, UE should reselect to the small cell if UE finds a suitable inter-frequency small cell. Here gives a detailed analysis:
The solution1 has a lot of RAN impacts and offloading performance issue as following:
· CS service experience impact
In case the small cell is deployed in another lower priority macro frequency (e.g. 2100MHz) which is deployed for offloading purpose for CELL_DCH UE. If UE in 900MHz discovers the small cell via the relaxed measurement and reselects to the small cell, if UE initiates a CS call then, CS service performance might be impacted due to handover from the 2100MHz to the 900MHz.
In case the small cell is deployed in a dedicated frequency, if UE finds a small cell and reselects to that small cell, CS service performance may also be impacted similarly.
Therefore it is not suitable to use the relaxed measurement and reselect to the small cell in these cases.
· Cell reselection performance

. In the capacity deployment case, the radio condition of the serving cell is usually good. Even UE discovers the small cell, UE could not reselect to it because the R criteria is not met. If the network configures the higher Offset for the small cell then the ping-pong cell-reselection could happen.

· RAN4 impact 
For CELL_FACH UE, if the measurement period is relaxed compared to the requirement defined in TS 25.133, then TMeasurement_Inter needs to extend to a larger value, for example it could be extended to 60s as the requirement for cell re-selection based on priority mechanism. 
For idle and PCH UE, if the measurement time interval is extended, several times of the existing interval for example, , UE shall measure CPICH Ec/Io and CPICH RSCP at least every N* (Ncarrier-1) * TmeasureFDD (see table 4.1 in 25.133) for inter-frequency cells. If there is both coverage deployment and capacity deployment on the same frequency, it is difficult to define the relaxed measurement performance requirement. According to the analysis, the solution may impact RAN4.
· RAN 2 impact

Before UE applies the relaxed measurement period not to the macro cells but to the small cells on the inter-frequency, UE needs to identify the specific small cells. For example, the network needs to signal the specific information per additional frequency for the offloading purpose to UE, which should impact TS 25.331.
· Power consumption impact and complexity
The inter-frequency small cell measurement consumes the additional power when the small cell is not nearby. If the measurement period is large, the detecting performance is low; if the period is small, the power consumption is large. The power consumption depends on the relaxed measurement period; the complexity is how to find the correct trade-off between offloading performance and power consumption.

Observation 3: detailed analysis of RAN2 and RAN4 impacts are needed when evaluating the necessity of introducing relaxed measurement for non-DCH state.
From the perspective of the complexity, performance, specification impact and the motivation on the inter-frequency small cell discovery, further discussions are still needed for the necessity of introducing the relaxed measurement solution for the non-DCH UE and it is proposed RAN2 to focus the inter-frequency small cell discovery on the CELL_DCH UE.
In addition, this solution impacts RAN4, it is proposed RAN2 to send an LS to RAN4, and kindly ask RAN4 to evaluate the feasibility of the new relaxed measurement requirement.
Proposal 1: It is proposed RAN2 to focus the inter-frequency small cell discovery on the CELL_DCH UE.

Proposal 2: It is proposed RAN2 to send an LS to RAN4 and ask RAN4 to evaluate the feasibility of the new relaxed measurement requirement for offloading.
3. Conclusions

This contribution mainly discussed the small cell discovery and identification for non DCH UEs, and the following proposals were given:
Proposal 1: It is proposed RAN2 to focus the inter-frequency small cell discovery on the CELL_DCH UE.

Proposal 2: It is proposed RAN2 to send an LS to RAN4 and ask RAN4 to evaluate the feasibility of the new relaxed measurement requirement for offloading.
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