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Discussion and Decision
1
Introduction
In RAN2, inter-frequency measurement for small cell discovery solution and possible alternatives for relaxed performance requirements were discussed for offloading purpose in particular scenario with one macro layer and one layer with small cells. In last RAN2 #82 meeting, one LS [1] entitled “LS on relaxed performance requirement” was agreed and sent to RAN4. Three alternatives to realize these measurements with relaxed performance requirements were identified as follows.

1. Using existing measurement gap pattern with existing measurement gap repetition periods (UE decides on how exactly to do the measurements to comply with the requirements) 

2. UE uses autonomously initiated gaps.  

a. RAN2 prefers that the UE autonomous gap does not interfere with ongoing data transmission i.e. the UE should only have autonomous gaps while being in DRX.

3. Defining an additional measurement gap repetition period (in addition to existing 40 and 80ms MGRP)

Based on our understanding, these alternatives can be summarized to use longer measurement periodicity for inter-frequency measurements, which means “relaxed performance requirement” as mentioned in the LS. It should be clarified that the concept of “relaxed performance requirement” in RAN2 is different from that of “relaxed performance requirement” for RAN4. In RAN4, “performance requirement” means RSRP/RSRQ measurement accuracy and the RRM tests part. Therefore, the “relaxed performance requirement” may be used as “relaxed measurement requirement” instead taking both gap pattern and measurement delay into account.
In this contribution, we give our preliminary analysis on the impacts of longer measurement periodicity for inter-frequency from RRM respects in terms of power consumption and RRM requirement impacts if new measurement pattern or new UE’s behaviour is introduced. 
2
Discussion
2.1
Discussion for alternative 1
When a measurement gap pattern is configured to UE by network for inter-frequency measurement purpose, UE should create6ms gap during every measurement gap period to perform inter-frequency measurement, e.g., 6ms gap within 40ms gap period. Moreover, in actual networks, a normal UE shall also perform the PDCCH monitoring, measurement for serving cell or intra-frequency measurements for neighbouring cells etc. in other time within the gap period.
For alternative 1 in LS, legacy gap patterns are utilized and UE may ignore some of the gaps, in which means the UE shall stop doing anything as shown in figure1, UE battery can be saved to some extent due to the unused gaps. However, this approach leads to losing scheduling opportunity of network side, and the inter-frequency detection performance will be also impacted. Then, the total system throughput will be negatively impacted.
Proposal 1: It is proposed that throughput need to be evaluated as important KPI if relaxed performance requirements are introduced.
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Figure 1 UE activities comparison for alternative 1
2.2
Discussion for alternative 2/3
For alternative 2 and alternative 3, we can summarize them as one type. As shown in figure2, if relaxed measurement gap repetition period (MGRP) is used, the period of inter-frequency measurement is decreased, at the same time the period of intra-frequency activites is increased. Focus on the power consumption issue, we doubt whether the new measurement pattern can bring the actual power consumption gain or not. Assume that power consumption due to inter-frequency measurement during 6ms gap was P1 mWs. Besides, assume the energy consumed due to intra-frequency activites during 6ms period was P2 mWs. Then, the energy saved due to ignored 6ms gap equals to ∆P = (P1-P2) mWs. It is obvious that how much UE power could be saved depends on the value of ∆P.
From Huawei’s perspective, the value of ∆P is very little compared with P1. So, the gain of UE energy saving due to the reduced measurement frequency by using relaxed measurement periodicity is very limited.
Proposal 2: The saved power of alternative 2 and alternative 3 is quite limited taking the UE’s behavior in actual systems into account.
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Figure 2 UE activities comparison for alternative 2/3
2.3
Impacts on RRM requirements
In TS 36.133 [2], Section 8.1.2.3, RAN4 has specified the following requirement for inter frequency measurements when no DRX is used:

When measurement gaps are scheduled, or the UE supports capability of conducting such measurements without gaps, the UE shall be able to identify a new FDD inter-frequency within TIdentify_Inter according to the following expression:
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Where:

TBasic_Identify_Inter = 480 ms. It is the time period used in the inter frequency equation where the maximum allowed time for the UE to identify a new FDD inter-frequency cell is defined.

Nfreq is defined in clause 8.1.2.1.1 and Tinter1 is defined in clause 8.1.2.1

A cell shall be considered detectable provided following conditions are fulfilled:

-
RSRP and RSRP Ês/Iot according to Annex B.2.3 for a corresponding Band

-
other RSRP related side conditions given in Sections 9.1.3.1 and 9.1.3.2 and RSRQ related side conditions given in Sections 9.1.6.1 and 9.1.6.2 are fulfilled,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band
TInter1 is the minimum available time for inter-frequency measurements during 480ms period. When measurement gap periodicity is 80 ms, the minimum available time TInter1 of 30 ms shall be assumed for the corresponding requirements. The maximum allowed time for the UE to identify a new inter-frequency cell TIdentify_Inter equal to 480ms×(480/30) =7.68s. The available time for inter-frequency measurements during TIdentify_Inter equals to (6 - 2×0.5)×7.68s/80 = 480ms, where a 2×0.5 ms is assumed for tuning/retuning with implementation margin. In other words, 480ms available time during TIdentify_Inter should be ensured for UE to identify a new inter-frequency cell which fulfils the side conditions.
When relaxed measurement periodicity is used, if the 480ms available time keeps the same, accordingly the maximum allowed time for the UE to identify a new inter-frequency cell will become longer. Otherwise, if keeping the maximum allowed time same as defined in current inter-frequency cell identification requirements, the 480ms available time could not be achieved. As a result, a new inter-frequency cell with the same side condition may not be identifiable during TIdentify_Inter. Hence, it can be summaried that relaxed measurement periodicity results in the impacts on following possible paramenters:
· The maximum allowed time for the UE to identify a new inter-frequency cell
· The side condition for a new inter-frequency cell shall be considered identifiable
· RSRP related side conditions
· SCH_RP and SCH Ês/Iot related side conditions
In order to investigate the feasibility of relaxed measurement periodicity, new simulations need to be done for evaluating whether exsiting inter-frequency measurement performance requirements can be fulfilled or whether new performance requirements shall be defined. This will be a heavy workload for RAN4. Based on previous experiences, simulation alignment among the companies could be time-consuming.
Proposal 3: It is proposed to evaluate the workload for RAN4 to study the feasibility of using relaxed measurement periodicity for inter-frequency measurement.

Proposal 4: It is proposed to define simulation assumptions of evaluation and simulation results are expected to evaluate the impacts of relaxed measurements periodicity on inter-frequency measurement performance requirements.
· Option 1:RAN4 WG should discuss the simulation assumptions of evaluation.
· Option 2:RAN4 draft an LS to RAN2 to confirm the simulation assumptions of evaluation.
If option 1 is adopted, one simulation assumption wayforward is provided in [3]; If RAN4 group makes consensus on option 2, we draft an LS [4] for confirming the simulation assumption for evaluations.
3
Conclusion
This contribution discusses the feasibility of the RAN2 proposed relaxed measurement periodicity for inter-frequency measurements and their potential impacts on RRM requirements. Some proposals are presented:

Proposal 1: It is proposed that throughput need to be evaluated as important KPI if relaxed performance requirements are introduced.
Proposal 2: The saved power of alternative 2 and alternative 3 is quite limited taking the UE’s bahavior in actual systems into account.
Proposal 3: It is proposed to evaluate the workload for RAN4 to study the feasibility of using relaxed measurement periodicity for inter-frequency measurement.

Proposal 4: It is proposed to define simulation assumptions of evaluation and simulation results are expected to evaluate the impacts of relaxed measurements periodicity on currently inter-frequency measurement performance requirements.
· Option 1:RAN4 WG should discuss the simulation assumptions of evaluation.
· Option 2:RAN4 draft an LS to RAN2 to confirm the simulation assumptions of evaluation.
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