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1 Introduction

In RAN2 #82 meeting, RAN2 has sent a LS to ask RAN4 the feasibility of relaxed requirements for Hetnet for offloading purpose [1]. At the last two RAN4 meetings, there were tdocs discussing the feasibility of the different gap pattern raised by RAN2 in [1] and no agreements were achieved. For the questions raised by RAN2 in [1], a LS [2] to provide some preliminary responses to RAN2 was agreed. 
Question 1: Would it be feasible to define new measurement performance requirements for measurements used for offloading purposes (or other purposes where relaxed performance requirements compared to REL-11 requirements are applicable)?

Answer 1: Discussions on feasibility will continue in RAN4#69. RAN4 has identified that the normal measurements performed will not be impacted for those frequency layers where existing minimum measurement requirements (such as intra frequency cell search delay and intra frequency measurement period) are applied, when the configuration of an additional frequency layer with relaxed performance is used purely for offloading purpose. 

Question 2: Are there significant differences with the RAN2 identified approaches for realizing relaxed performance requirements from RAN4 viewpoint?

Answer 2: RAN4 has had extensive discussions on limitations of options 1-3 for measurements for offloading purposes. The first option is not efficient due to scheduling opportunity loss during unused measurement gaps in the scenario that only offload frequency layer was configured for inter-frequency measurement. The second option is not feasible since UE is not always in DRX and also due to difficulty in defining consistent performance requirements. The third option is also not feasible if UE cannot reuse its settings (eg gain setting) from the previous gap as they become outdated due to very long reoccurrence of gaps.

Question 3: RAN2 has also considered possibility to relax only cell detection performance requirements (i.e. only cell detection requirement is relaxed and not modify the RSRP/RSRQ measurement requirements). Does RAN4 see this as a feasible approach? 

Answer 3: RAN4 would like to remind RAN2 that the definition of cell identification delay in TS36.133 includes a measurement period for initial measurement of RSRP/RSRQ. In TS36.133, the requirement of measurement period for detected cells is also defined separately from cell identification delay requirement. Discussions on this aspect will continue in RAN4#69.
In this contribution, we provide the further discussion on the feasibility of relaxed performance requirement.

2 Discussions

2.1
Feasibility of relaxing RRM requirements
In TS 36.133, the requirements are defined for the different features. In general, the relaxing RRM requirements are always defined for the following cases:

1.
Case 1: The side condition is changed when new feature is introduced (e.g., eICIC, & FeICIC)


2.
Case 2: Not related to mobility performance, and could be benefit save UE’s battery (e.g., De-activated Scell Measurement Cycles in CA)


3.
Case 3: In DRX, the non-decreasing latency with the DRX cycle increases.
The main motivation of the introduction of the relaxed performance requirement for small cell offloading purpose is to save the UE power consumption. However, once relaxed inter-frequency measurement period was applied, either the side condition for a new inter-frequency cell considered identifiable would be raised or the time for the UE to identify a new inter-frequency cell would become longer. Either of them will reduce the number of small cell being discovered during a certain period, which seems offering negative effect on offloading purpose. Besides, from our understanding, even if the relaxing inter-frequency measurement requirements could save part of UE’s power, we do believe that this power saving gain is quite limited. As we declared that, when the RF chain is turned on, most of the power will be consumed.
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Figure 1. Scenario for small cells sharing the same resources with neighbouring Macro cell
Another issue is that, in [3], CMCC provided their candidate deployment scenario in future system. It is quite possible that the small cells use the same frequency resource with the neighbouring Macro cell. Assume that Macro cell 1 uses carrier F1; Macro cell 2 and small cells use the same carrier F2. As shown in figure 1, the UE is in the position nearby small cell and Macro cell 2 and is served by Macro cell 1. It is concluded that relaxed inter frequency measurement should only applied to offloading case and the mobility performance should not be degraded. When UE moves toward small cells, relaxed inter frequency measurement may be applied for small cell offloading purposes. When UE moves toward Macro cell 2, if relaxed measurement requirements for carrier F2 are used, the mobility performance must be degraded due to longer time for UE to identify Macro cell 2. Therefore, for this kind of typical network deployment, the solution shall be utilized for both offloading purpose and coverage purposes. Besides, in actual system, it is difficult to predict that whether UE will move to small cells or Macro cell 2, and it’s also difficult for UE to differenciate the different cell’s type.
Therefore, based on the analysis, our view is that, it is impossible to define relaxed measurement requirements only for small cells offloading purposes, since the mobility performance will be degraded definitely and the power saving gain is quite limited.

2.2
Feasibility of gap pattern
In this section, we will give the further analysis for the different gap pattern options provided by RAN2.
· Option 1: Existing measurement gap patterns (#0 or # 1) 
For this option, legacy gap patterns are utilized and UE may ignore some of the gaps, in which means the UE shall stop doing anything, UE battery can be saved to some extent due to the unused gaps. Based on earlier RAN4 work on the inter-frequency measurement, it was agreed to assume a parallel monitoring scheme to derive the current R8/R9 inter-frequency measurement requirements [4]. In case of a mix between a carrier measured for small cell offloading purpose and a carrier measured for other purposes, if the existing definition of TIdentify_Inter:
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in 36.133 is reused, as shown in figure 2, the available time for UE to identify small cells will be observably decreased during TIdentify_Inter. Obviously, the reduced available time will negatively impacts the cell indentification performance for small cells, which is not our expectation. Besides, it is a waste of resources that those unused gap is created without being utilized.
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Figure 2. UE activities in Option 1

· Option 2: UE autonomous gaps
First, it only applies in DRX status, then, how about the non-DRX case? Second, since the UE adopts the autonomous gaps, the networks can not control the UE very well, how to guarantee the network’s performance in such a long cell identification time if the relaxed measurement period is adopted?

· Option 3: New measurement gap pattern with longer periodicity
If the relaxed measurement gap repetition period (MGRP) is used, the total cell identification time will be extended a lot. During the same period, the less small cells will be identified by UE compared with the case of legacy MGRP, so it will take longer time for UE to find a suitable small cell for offloading. For the median or high speed UEs, it may go across the small cells which miss some, or, it may already go into the small cell’s coverage for a long time; however, it shall still connect with the Macro cell for the transmission. As a result, the more time UE stay on Macro layer, the less time UE stay on small cell layer, which is opposite from small cell offloading purpose. Moreover, for the longer repetition period, we analyze the power consumption compared with the case that UE is doning inter-frequency measurement and the case for doing other actions. The saved power is quite limited.
Based on the above analysis, from our point of view, all the above options are NOT feasible.
2.3
Types of relaxed requirements
Based on the previous discussion, we think that the precondition, i.e., the relaxed measurement requirements, NOT exists. Thus, it’s meaningless to discuss the any types of relaxed requirements.
3 Conlusion
In this paper, we discuss the feasibility of the relaxed requirements, feasibility of the gap patterns provided by RAN2. According to our analysis, for the typical network deployment, the conclusion is that it is not feasible to define relaxed measurement requirements of inter-frequency measurements for both small cell offloading and coverage purposes.
4   Reference

[1] R4-132239, LS on relaxed measurement performance requirement.
[2] R4-135794, LS Response on Relaxed Performance Requirement.
[3] R4-133844, Consideration on relaxed performance requirements of HetNet, CMCC.
[4] R4-081666, DRAFT Summary of RRM Ad Hoc, Nokia Siemens Networks (rapporteur).






























_1444456620.vsd
�

Nfreq


...


...


...


...


...


...


...


...


...


...


...


...


...


...


Measurement Gap


Legacy UE activities


Relaxed UE activities


Measurement Gap for offloading carrier


Unused Gap


Measurement Gap for normal carrier



_1444743866.vsd
�

F2



_1277815347.unknown

