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1
Introduction
In RAN2#82, RAN2 requested feedback from RAN4 concerning how it would be possible to realize an energy-efficient cell discovery with relaxed measurement requirements in Hetnet environment [RAN2 LS]. The questions asked from RAN4 were:

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?

In addition, the three options RAN2 presented to RAN4 for realizing the relaxed measurements were:

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 has now received an LS R4-135794 related to HetNet WI and relaxed measurement requirements. In this paper we provide a short analysis on the RAN4 answers and propose a way forward for RAN2.  

2
RAN4 Answers to RAN2 Questions
Below we provide an analysis on the answers from RAN4:

2.1 
RAN4 Answer 1

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.RAN4has 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. 
It seems that current RAN4 assumption is that configuring an inter-frequency layer with relaxed performance will not degrade measurement performance of “normal” inter-frequency layer, provided the measurements are used for purely offloading performance. 

Observation 1a: RAN4 assumption is that configuring an inter-frequency layer with relaxed performance will not degrade measurement performance of “normal” inter-frequency layer.

From RAN2 point of view this does not have really a significant impact related to what kind of solutions would be best, but it should be noted that RAN4 has not yet concluded on feasibility of any new measurement performance requirements for offloading purposes. However, it seems that RAN4 answer about feasibility of defining relaxed measurement performance requirement is, in short, “Yes”, pending full studies.

Observation 1b: RAN4 feasibility study has not yet been concluded.
2.2
RAN4 Answer 2

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.

RAN4 indicates some concerns for all of the options presented by RAN2: 

· RAN4 seems to consider that autonomously initiated gaps is not so feasible in cases when UE does not have DRX, which isalso the most likely case when offloading could be needed. RAN4 also notes the difficulty for defining consistent performance requirements for this approach
· For reusing legacy gap patterns for the relaxed measurements, RAN4 had some concerns that the unused gaps end up to scheduling loss for the option of not defining new gap pattern. 
· For defining a new gap pattern RAN4 has seen a possible issue due to the gaps occuring very seldomly: Such gaps could be so far apart in time that correlation between them is very small so UE might not be able to perform accurate measurements and averaging through such “sparse” measurements those may not be best option. 
For option 3, possible solutions were raised in RAN4 discussion for this, e.g. UE could have some few gaps every e.g. 80ms, but then these gap “bursts” could be repeated with lengthy intervals (e.g. 5 seconds). Note that this solution option was not included in the original LS from RAN2.
Observation 2: While RAN4 finds issues with all the solutions, it seems that autonomous gaps are not preferred by RAN4.Whether to define new gap pattern or not is not so clear and probably require further RAN4 discussions. 
Naturally if RAN2 can help RAN4 to decide a way forward nothing prevents RAN2 to recommend a way or other. 

2.3 
RAN4 Answer 3

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.

It seems that RAN4 has not concluded yet whether to separate cell detection/measurement performance requirements for relaxed measurements. However, this should not have too big impacts to RAN2 as from our viewpoint cell detection and reporting are not separated. However, it is expected RAN4 will determine a more precise answer to the question as their studies progress.  
3
Action to RAN2
RAN4 kindly requests RAN2 to note the information provided. In the RAN2 LS RAN2 lists 3 possible options. RAN4 would like to ask RAN2 whether it is the intention of RAN2 that RAN4 is restricted to consider only the listed options, or can RAN4 also consider other options? 
From RAN2 point of view, it is of course possible to allow RAN4 to consider others ways of defining relaxed performance requirements and the solution proposals from RAN2 in the LS should not stop RAN4 fromdiscussing alternative solutions.However, it would be desirable to avoid “LS ping-pong” and misalignment between the working groups, to avoid lengthy discussions about different solutions and their merits from RAN2/4 perspectives. 
So our recommendation for answer would be not to limit RAN4 considerations to given solutions in the original LS but RAN2 should emphasize that the solutions should not deviate much from the RAN2-provided options and the discussion should be kept as short as possible. Therefore, we would propose to answer as follows:

Answer proposal: From RAN2 point of view there is no need to limit the solution discussion to those exemplary solutions that has been expressed in RAN2 earlier, but RAN2 would like to emphasize that it would be not be desirable to lengthen the discussion between RAN2 and RAN4 indefinitely. RAN2 would like to know what kind of solution RAN4 considers for implementing relaxed performance requirements as soon as possible in order to evaluate their impacts also in RAN2. RAN2 would also note that the options in the RAN2 LS were, in RAN2 view, the main alternatives that could be considered for realizing the relaxed measurements.
4
RAN2 view after the answer

It seems that unless RAN4 comes up with some new alternatives on their own, there are two alternatives left:
4. 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) 

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

From RRC point of view there is not a really big differences for the two alternatives: For 2), RAN2 would need to define new codepoint for MGRP and for 1) (possibly also for 2) ) RAN2 would need to be able to indicate for which layer relaxed performance requirements are applied (and for which not). So the main difference seems to be that there are somewhat less scheduling opportunities in option 1). For option 2) it maybe necessary to change gap pattern in case UE indicates it has found a cell as performance requirements for relaxed layer may not be sufficient for efficient handovers. 

So in summary to use main differences for options 1) and 2) are:

	
	Impacts to RAN2 specifications
	Cons

	1. Using existing MGRPs
	Indication of layer (Object) for which relaxed performance are applied
	Loss of less scheduling possibilities

	2. Defining a new MGRP (in addition to existing ones)
	New MGRP codepoint (+ possibly same indication as other option to avoid all layers to be measured relaxed/normal measurement performance). 
An example TP for this is provided in the text proposal section of this paper.
	May need to reconfigure regular gaps after a cell on releaxed performance requirement layer is indicated to NW to get regular performance from measurements and to perform robust HO. 


As both of the options offer relatively similar power saving gains and also similar offloading possibilities, the main motivation for RAN2 preference is to consider whether possible extra measurement configuration after detected small cell is smaller than having measurement gaps configured all the time (which causes some loss in scheduling flexibility). 
The option mentioned by RAN4 could allow extra measurement configuration for new MGRP tobe possibly avoided: If it is specified that UE does multiple measurement occasions at every longer DRX interval, e.g. 5 normal gaps (e.g. 80ms apart) at every 5 seconds, this could ensure that any reporting of cells is reliable without new configurations. 

From our point of view it would be preferable to avoid loss of scheduling flexibility if a feasible option to define new MGRP is found for both RAN2 and RAN4.

Proposal 1: RAN2 to draft a reply LS to RAN4 based on the proposed answer in section 3. 
If RAN2 finds the proposal agreeable, we would be happy to draft a LS to RAN4 to accommodate proposed answer in section 3. In addition if RAN2 sees that defining new gap pattern, with possibly some enhancements if RAN4 sees it necessary, is preferred from RAN2 point of view we should indicate that in the LS to RAN4 in order to speed up the discussions there.
5
Conclusion
In this paper we discussed RAN4 LS answer on relaxed performance requirements and we propose to send a response LS to RAN4 as presented in [7].
Beginning of Text Proposal

–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/ release of measurement gaps.

MeasGapConfig information element
-- ASN1START

MeasGapConfig ::=




CHOICE {


release







NULL,


setup







SEQUENCE {



gapOffset






CHOICE {





gp0








INTEGER (0..39),





gp1








INTEGER (0..79),





...,





gp2-v12xy






INTEGER (0..[FFS])


}


}

}

-- ASN1STOP

	MeasGapConfig field descriptions

	gapOffset

Value gapOffset of gp0 corresponds to gap offset of Gap Pattern Id “0” with MGRP = 40ms, gapOffset of gp1 corresponds to gap offset of Gap Pattern Id “1” with MGRP = 80ms, gapOffset of gp2 corresponds to gap offset of Gap Pattern Id “2” with MGRP = [FFS]ms. Also used to specify the measurement gap pattern to be applied, as defined in TS 36.133 [16].


End of Text Proposal
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