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1
Introduction

In the RAN4 #68 Barcelona meeting, RAN4 received an LS related to HetNet mobility from RAN2 as following [1],
RAN2 sees following options to realize these measurements with relaxed performance requirements – more detailed information about these alternatives can be found in R2-131897:

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)

RAN2 wants to notify that defining a totally separate measurement gap process and pattern which is configured (separate from existing measurement gaps with MGRP of 40 and 80ms used for coverage purposes) in addition to existing gap pattern was excluded in RAN2#82.

RAN2 recognizes that defining new performance requirements for measurements requires RAN4 work and expertise and we would like to ask the following:

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)?

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

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?
Based on this LS, discussion on this topic took place in the RAN4 #68 Barcelona meeting. In our understanding, the discussion was mainly focused on the feasibility of “relaxed measurement requirements” in terms of trade off between power saving and system performance. This contribution provides our views on this discussion point.
2
Discussion
2.1
Feasibility of “relaxed measurement requirements”
In the last meeting, it was pointed out that “relaxed measurement requirements” does not have so much power saving benefits compared to its significant RRM performance degradation (e.g., in [2, 3]). On the other hand, majority of companies have argued that this relaxation do have benefits on power saving and they would like to introduce this new relaxed requirements. In this section, the feasibility of “relaxed measurement requirements” is discussed based on arguments from [2] and [3].
In [2], the argument is that the power saving benefit is quite limited because there are still intra frequency measurements between the relaxed measurement gaps. We believe this is kind of reasonable argument if the requirement is only for measurements on PCC. However, it is also necessary to consider “measurement without gaps” case, which means measurements on SCC. In this case, on PCC, there is no gaps held for inter frequency measurements, and on SCC, UE can measure for inter frequency cells periodically. If UE measures in a legacy manner, SCC will be forced to measure inter frequency cells every 40ms for example. However, If UE measures by “relaxed manner” like “every 1280ms”, there will be 1280/40 =32 times power saving benefits, which means UE will save 32*6 – 6 = 186ms of SCC RF chain working every 1280ms roughly by “relaxed measurement requirements”. Based on this discussion, it can be said that the benefit is observed when UE measures inter frequency cells by “measurement without gaps”.
Observation 1: The benefit of “relaxed measurement requirements” can be observed when UE measures inter frequency cells by “measurement without gaps”.

In [3], the argument is that operators do have the operation scenario of Macro-small and inter frequency from both Macro and small neighbour cells. In this case, “relaxed measurement requirements” will be problematic since UE cannot configure different measurement gaps for different frequencies. We believe this should also be a reasonable argument because we also expect this kind of operation scenario. However, this performance degradation can be avoided by changing RAN2 specifications. If the NW can configure different measurement gap patterns for a concerned carrier frequency, this issue will be resolved. For instance, NW configures the relaxed measurement for the UE being well inside of the macro cell (e.g., experiencing high RSRQ). If the UE moves at the cell boundary experiencing e.g., low RSRQ, the NW configures the conventional measurement. This can be triggered by Event A2.
Observation 2: frequency dependent and event triggered gap configuration of RAN2 specs should be introduced if this “relaxed measurement requirements” is introduced
2.2
Relaxation in 36.133
Based on the above discussion, we believe “relaxed measurement requirements” is necessary when it is introduced as frequency dependent and event triggered manner. However, it should also be noted that RSRP/RSRQ measurement accuracy requirement should not be relaxed since measurement accuracy is directly related to correct handover. Based on this, the following is proposed,
Proposal: Newly introduce relaxed RRM related requirements except RSRP/RSRQ measurement accuracy and request RAN2 to newly specify frequency dependent and event triggered gap configuration.
3
Conclusion

In this contribution, the feasibility of “relaxed measurement requirements” was discussed and it has been identified that the “relaxed measurement requirements” is feasible when UE conducts “measurements without gaps”. Additionally, it has been identified that frequency dependent and event triggered gap configuration should be introduced in RAN2 spec.
Observation 1: The benefits of “relaxed measurement requirements” can be observed when UE measures inter frequency cells by “measurement without gaps”.

Observation 2: frequency dependent and event triggered gap configuration of RAN2 specs should be introduced if this “relaxed measurement requirements” is introduced
Proposal: Newly introduce relaxed RRM related requirements except RSRP/RSRQ measurement accuracy and request RAN2 to newly specify frequency dependent and event triggered gap configuration.
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