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1 
Introduction
In the last RAN4 meeting, a LS [1] from RAN2 requesting RAN4 to provide response on the following questions [2] was received.
1. Feasibility of relaxing RRM performance requirements
· Investigate feasibility of relaxing requirements in offloading scenario from macro serving cell to inter-frequency carrier with small cells 
· Relax performance requirements refer to extending measurement time
2. Feasibility of type of gap pattern for small cell discovery  

· Investigate following options whether:

· Option 1: Existing measurement gap patterns (#0 or # 1) are feasible;

· Option 2: New measurement gap pattern with longer periodicity is feasible;

· Option 3: UE autonomous gaps are feasible;

· Option 4: The above options (Options 1-3) are not feasible;

· Investigate the above options by considering impact on system performance (e.g. throughput) and UE implementation aspects

· Indicate RAN2 the above options feasible or not based on RAN4’s findings

3. Type of requirement(s) to relax
· Analyze if requirements are relaxed as considered by RAN2, then whether only cell detection time or both cell detection time and RSRP/RSRQ measurement period are to be extended
· Investigate the above issue by considering the way RAN4 requirements are defined and UE implementation aspects
In this contribution, we provided our views on these questions mainly from RAN4 perspective. 
2 
Discussion
2.1. Feasibility of relaxing RRM performance requirements

The inter-frequency measurement requirement defined in [3] is 
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Here 
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 is minimum available time for inter-frequency and inter-RAT measurements during 480ms period [3]. Thus when the longer gap repetition period is used, the less 
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 is. For example, if the gap repletion period is extended to 480ms, there is only 1 gap available within 480ms then
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 is 5ms.  Accordingly this requirement (
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Figure 1. Measurement gap pattern
If the longer measurement repetition period is applied, the power consumption of UE can be reduced [5] because of less measurements proceeded. That is such relaxing measurement performance requirement benefits to UE obviously. 
And because inter-frequency measurement requirements in Section 8.1.2.3 of [3] are for not only “inter-frequency cell detection” but also “inter-frequency measurement (e.g. RSRP and RSRQ measurement)”, this relaxing measurement requirement with longer measurement gap repetition period must introduce larger cell detection and handover delay. However, regarding to the small cell offloading traffic which can allow the longer handover delay because the coverage of macro-cell overlaps with that of small-cell, the longer gap repetition period can be applied in small-cell offloading scenario. Additionally longer gap repetition period can avoid the frequent handover for the UE moving fast among the macro cell and small cells. Therefore relaxing inter frequency measurement requirement is completely feasible for the small-cell offloading only.
Proposal1 ： The relaxed inter frequency measurement performance requirement can be applicable ONLY for offloading purposes in case of Hetnet mobility management scenario. 
2.2. Feasibility of type of gap pattern for small cell discovery  
In this sub-section, several options for measurement gap patterns are discussed, and some benefits and disadvantages of each scheme are considered.
· Option 1: Existing measurement gap patterns (#0 or # 1): eNB will not define any new gap pattern for the small cell data traffic offloading but a specific indicator to inform UE the relaxing measurement requirement. UE can use only a subset of measurement gaps defined by the legacy gap pattern (Gap Pattern ID 0 or Gap Pattern ID 1) to relax the measurement requirement if necessary.
· Pros:
· Standardization efforts in RAN4 is minimum because of 
· No need to specify the additional test cases for this inter frequency measurement test (e.g. A.8.3 in [3]).
· No additional performance simulation works in order to specify the new relaxed performance requirement because:
RAN4 need only to define the relaxed requirement 
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 is also minimum available time for inter-frequency and inter-RAT measurements during 480ms period [3]. Thus 
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 can be known by the same methodology to specify 
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 in Table 8.1.2.1-1 in [3] .For example, when the gap repetition period is 480ms, there is only 1 gap available within 480ms then
[image: image12.wmf]Inter1

T

 is 6ms. The relaxed requirement is about 10x larger than that of with gap pattern #0. 
· On the other hand, UE can use only a subset of measurement gaps defined by the legacy gap pattern (Gap Pattern ID 0 or Gap Pattern ID 1). From UE implementation perspective such solution can provide better trade-off between the measurement performance and UE power consumption because the legacy gap pattern with shorter gap periodicity can shorten cell detection delay and achieve better coverage than the new pattern does. UE vendor can remain the more stringent requirement regardless the power consumptions issue. Especially the power consumption is very complicated issue, which relies on many factors (e.g. manufactory technology) beside the measurement gap pattern. That is this relaxed performance requirement can be optional to all UEs. Therefore there are not any mandatory test cases for such relaxed measurement performance testing indeed.
· Cons

· From RAN2 perspective it will lose some scheduling flexibility because some of the measurement gaps will remain unused by UE if the relaxed measurement requirement needed. 
· Option 2: New measurement gap pattern with longer periodicity: New gap pattern is defined that suits relaxed inter-frequency measurements. And eNB will configure this new pattern for UE with relaxed measurement requirement. 
· Pros:

· UE can avoid the unused gap as the network will not schedule any unnecessary gap in this new gap pattern. 
· Cons:

· For RAN2 signaling overhead, this alternative need an updated “measGapConfig” possibly. 

· For RAN4, this alternative needs much more standardization efforts.

· Gap pattern in Table 8.1.2.1-1 of [3] should be extended. 
· New test cases must be added to verify the UE’s performance with new gap pattern. For example, some new test cases under section 8.1.2.3.5 in TS36.133 [3] shall be added. And accordingly the new test cases configuration in A.8.3 [3] shall be needed also.
· The different side condition defined in Annex B.2.3 in TS36.133 [3] shall be reconsidered, e.g. RSRP and RSRP Es/Iot. 
· Some new core requirement and performance requirement for UE with relaxed requirement shall be added in TS36.133 [3]. 

· The performance requirement is depended on network configuration because of the difference between the macro cell and small cell carrier. Therefore more than 1 test case shall be applied to a UE. This will increase the test working load.
· Option 3: UE autonomous gaps [6]: UE can retain the existing measurement patterns and allow the relaxed requirement by selecting autonomously subset of gaps for inter-frequency measurement. Meanwhile, the unused measurement gaps defined by the existing gap pattern(#0 and #1) can utilized for other DL/UL activities.
· Pros:

· No additional gap pattern needed
· Shorter cell detection delay because the autonomous gap can be used for the initial MIB block decoding.  
· Cons:
· UE complexity is much higher because of the autonomous measurement capability supported by UE. 

· Requirements for the autonomous gap testing in current TS36.133 [3] cannot be reused because these existing requirements for autonomous gap seem not relaxed but tightened in comparison with these for the normal gap patterns. Thus additional RAN4 standardization work efforts for this alternative are needed. 
In the table below, we summarized the impact of these options to RAN4 , RAN2 and UE implementation. Based on this comparison, option 1 of this gap pattern is more preferable because of the minimum RAN4 standard efforts and UE implementation complexities. 
Table1. Comparison of gap patterns for relaxing measurement requirements

	Gap pattern 
	Option1
	Option2
	Option3

	Impact on RAN4 Standard
	Low: no any new test cases needed and less works for the new requirement
	High: new test cases and requirements needed
	Medium: some requirement needed

	UE implementation complexity
	Low
	Medium
	Medium

	Impact on RAN2 standard 
	Low: 1 indicator for which carrier relaxed performance is needed
	Medium: 1 indicator for new gap pattern needed
	Low: 1 indicator for which carrier relaxed performance is needed

	System performance loss( e.g. Throughput)
	High
	Low
	Medium


Proposal 2:  Option 1 of type of gap patterns for small cell discovery is more preferable.
3 
Conclusion
In principle, from RAN4 perspective limited measurement gap patterns defined in RAN4 is preferable because it can reduce the test cases which are required to ensure the reliable UE implementation [7]. Moreover, some detailed considerations from RAN4 for these questions in [1] are provided in this contribution. 

In conclusion, the following proposals can be drawn: 

Proposal1 ：The relaxed inter frequency measurement performance requirement can be applicable ONLY for offloading purposes in case of Hetnet mobility management scenario.
Proposal 2:  Option 1 of type of gap patterns for small cell discovery is more preferable.
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