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1 Introduction

In the incoming LS [1] RAN4 provides a reply to the LS [2]. The reply from RAN4 is based on discussions that took place in RAN4#68 and the outcome of further discussions in RAN4#68bis. The RAN4 reply contains some observations on the questions from RAN2, particularly for the inter-frequency measurements of a pure offload layer, where no inter-frequency measurements are assumed necessary for mobility purposes.

In [1], is it indicated that all of the options indicated by RAN2 in [2] have drawbacks, or are not suitable. In this contribution we provide consideration of another gap pattern option which may be more appropriate for pure offload measurements.
2 Discussion

As all of the options described by RAN2 in [2] are considered to have disadvantages for pure offloading measurements with relaxed performance [1], we provide further consideration on an appropriate pattern, which has more burst-like characteristics.
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Figure 1 – Burst gap pattern

In this pattern, bursts of gaps occur every Tburst. Within each burst, Ngap gaps occur, and each gap has duration Tgap and the spacing between gaps is MGRP.

The intention of the gap pattern is to enable the UE to perform background searches for offload cells every Tburst. Since MGRP may be selected independently (e.g. 40ms may be used), the pattern allows UE to reuse RF settings such as gain setting between the gaps within a burst in a similar way to that which may be done in Release 8 gap patterns. This avoids the issue described in [1] for option 3, where the UE would need to reacquire suitable RF settings at the beginning of every gap. The other advantage of this approach is that it can allow the UE to perform multiple PSS/SSS detection attempts relatively closely spaced in time. This means that if fast fading causes the first attempt at PSS/SSS detection to fail, even though the UE is in good coverage of a suitable offload cell, there is a possibility to detect the PSS and SSS of the cell in subsequent gaps, for example 40ms later. Therefore it is expected that especially in fading conditions the burst pattern could offer benefits compared to a continuous pattern with long periodicity.

To determine appropriate parameters, some considerations are:
Tburst: Effectively, this should determine the typical delay when the UE enters coverage of an offload cell, before it is detected and starts to be monitored by the UE. As such, the appropriate parameter setting may be for RAN2 to consider. A long Tburst would lead to additional offloading delay, and correspondingly offload opportunities may be lost in the network. On the other hand, a short Tburst leads to limited possibility to relax the UE performance and save power.

Tgap: Since existing gap patterns are designed to ensure that the UE can receive both PSS and SSS during a single gap occurrence, it is proposed that in the burst gap pattern similar principles are applied and Tgap = 6ms.

MGRP: To maximise reuse of existing measurement implementations, it would seem desirable to use the existing MGRP configurations, i.e. 40ms and 80ms.

Ngap: We believe that further evaluation in RAN4 would be beneficial to study further the number of gaps per burst. Some initial consideration is that it would seem desirable to be able to detect a cell and also make RSRP/RSRQ measurements within one burst, at least in good SNR, e.g. Es/Iot>-3dB. For example, to allow for 2 PSS/SSS detection attempts and 5 measurement sampling opportunities for detected cells would give Ngap ≈ 7 gaps. 

For the further work on the relaxed performance requirement, more studies may be performed to conclude on the appropriate parameterisation of burst gaps to give the needed performance for offload measurements while also ensuring good UE power consumption. In this contribution, we have given a high level overview of the likely effects of changing different parameters, and we make one proposal.
Proposal 1 Burst gap patterns are considered for the relaxation of inter-frequency UE measurement requirements in heterogeneous network offload scenarios.
3 Conclusion

In this contribution we outline some benefits of using burst gap patterns for the measurement of offload frequency layers. Compared with simply increasing MGRP, this approach allows the UE to reuse RF settings such as gain setting between gaps within a burst, and allows multiple, closely spaced PSS/SSS detection attempts which may be useful for detecting offload cells in more challenging fading conditions. 

For the further work on the relaxed performance requirement, more studies may be performed to conclude on the appropriate parameterisation of burst gaps to give the needed performance for offload measurements while also ensuring good U E power consumption. In this contribution, we have given a high level overview of the likely effects of changing different parameters, and we make one proposal
Proposal 1
Burst gap patterns are considered for the relaxation of inter-frequency UE measurement requirements in hetnet offload scenarios.
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