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1
Introduction
This is the summary of email discussion for [81bis#17][LTE/Het-Net] Inter-frequency measurements (Nokia) with scope of:

[81bis#17][LTE/Het-Net] Inter-frequency measurements (Nokia)

-
Discuss inter-frequency measurements and possible alternatives for relaxed measurements-/detection requirements. May also discuss the expected benefits of such solutions.

-
Collect possible questions to RAN4 related to relaxed inter-frequency measurements

=>
Intended outcome: Email discussion summary and a draft LS to RAN4

2
Short summary of alternatives
2.1
Small cell discovery for offloading from macro cell
So far following alternatives have been identified:

1. All inter-frequency measurements are done with relaxed performance requirements 
a. In this approach UE would do inter-frequency measurements with relaxed performance (compared to existing Rel-11 specifications) on all configured carriers.
2. Measurements for explicitly indicated inter-frequency carrier are done with relaxed performance requirements (compared to existing Rel-11 specifications) termed as relaxed inter-frequency measurements. In many UE implementations the UE requires measurement gaps for performing inter-frequency measurements. For such cases, performing these relaxed inter-frequency measurements with one of the following options: 

a. One measurement gap pattern per UE 

i. No new gap pattern defined (Existing gap patterns are utilized)
1. UE may omit using some of the gaps (e.g. to save battery). In this approach if only one inter-frequency layer (i.e. small cell layer) is in the deployment there will be mainly the issue of losing some scheduling flexibility as RAN cannot utilize the gaps omitted by UE for scheduling. At most the loss will be around ~6ms out of 80ms.
a. In this alternative NW would indicate which carrier is measured with relaxed performance

ii. New gap pattern defined 

1. New gap pattern is defined that suits relaxed inter-frequency measurements. This avoids “unused” gaps i.e. more potential scheduling opportunities for the UE at expense of defining new gap pattern compared to option [i]. 

a. Note that longest interval due to SFN coding is ~10seconds for possible new gap pattern

b. With this approach e.g. NW would configure new gap pattern in order to allow inter-frequency measurements to be done with relaxed performance then all inter-frequen measurements are done with relaxed performance. 

b. Multiple measurement gap patterns per UE 

i. In this approach UE would be configured with multiple gap patterns e.g. one existing gap pattern for normal inter-frequency measurements and one new gap pattern for relaxed inter-frequency measurements. This would be quite different to existing LTE principle where just one gap pattern is configured per UE.

1. Notes above about new/no new gap pattern apply
Short description of possible NW behaviour and RAN2 impacts of above solutions (limiting part of inter-frequency measurements to be done with reduced performance):

	
	2.a.i) No new gap pattern (Existing gap patterns are utilized)
	2.a.ii) new gap pattern – one gap pattern per UE
	2.b) new gap pattern – multiple gap patterns per UE

	Only one inter-frequency layer (small cell layer)
	Loss in scheduling flexibility when UE not using gaps –around 6 out of 80ms or 40ms (7.5% or 15%) lost scheduling opportunities 
NW configures legacy gap pattern.

Once inter-frequency cell is detected, RSRP/RSRQ measurement is done with all gaps and normal measurement accuracy apply.  
	Less lost scheduling opportunities e.g. if 6ms every 3seconds then there would be around 6ms/3000ms = 0.2% lost opportunities
NW configures new gap pattern.

Once inter-frequency cell is detected, re-configuration is needed to apply legacy gap pattern to meet normal measurement accuracy unless worse measurement accuracy is acceptable for small cell layer.
	Lost scheduling opportunities according to the gap pattern periodicity
NW configures new gap pattern.

	Multiple inter-frequency layers (e.g. mix of small and macro cell layers) 
	NW configures legacy gap pattern and indicates which carrier is measured with relaxed measurements.

Macro frequency layer measurement with normal performance and small cell layer measurement with relaxed performance 


	NW decides whether to configure legacy gap pattern (in order to get good enough performance for inter-frequency coverage (macro layer) measurements) or new gap pattern for relaxed measurements.

	A different gap pattern is configured for small cell layer and for macro cell layer a legacy gap pattern is configured.  

	RAN2 Specification impact 
	Indication for which carrier relaxed performance is needed e.g in measObjectEUTRA 

RAN2 impact small
	Definition of new gap pattern (probably) in MeasGapConfig (new codepoint) 
RAN2 impact small
	Measurement gap configuration is redefined as UE could be configured with multiple gap patterns 

Impact is a more compared to when one gap pattern per UE e.g. something. Configuration of an additional new gap pattern in MeasGapConfig (new IE probably) and indication for which carrier relaxed performance is needed in measObjectEUTRA are needed. 



Comments (e.g. is doing all measurements with relaxed performance acceptable?):

Company XXXX:

Comments….

[Samsung] Relaxed performance is intended only for inter-frequency carrier used of oflloading purpose. We an interfrequency carrier is used for coverage puropose then normal performance should apply otherwise handover performance would be significantly degraded if relaxed performance is applied.

If we look at 36.133 section 8.1.2.3.1.1, it makes a clear distinction between “inter-frequency cell detection” (identification) and “inter-frequency measurements” requirements. In our opinion only cell detection requirement should be relaxed since most of the UE power is consumed for this purpose. So, it is important that the email discussion is crystal clear whether we talk about inter-freq cell detection or the inter-freq measurements? This difference is only shown in question 2 b but we feel this should be clear in section 2.1 where inter-freq cell detection and inter-freq cell measurements should be clearly described as different phases. If RAN2 can agree that only relaxing cell detection is what we want to do, there is no need to ask questions about measurements to RAN4 ?

ZTE: We understand that UE shall only perform relaxed measurements on inter-frequency carrier of offloading purpose. For other cases, e.g., mobility purpose, normal RRM measurement should be always applied.

Regarding these three options, we consider that 2a ii) (new gap pattern – one gap pattern for all carriers per UE) as an efficient way. By the way, Samsung’s modification for 2aii) in the Table is acceptable for us. As mentioned in ZTE paper [6], relaxed measurement gap is only required for inter-frequency measurement when serving cell’s signal quality is better than a threshold (offloading purpose). Hence it’s totally up to NW to configure either a normal RRM measurement gap or a new relaxed measurement gap for detection.

Furtherly, we don’t think a new pattern for relaxed measurement MUST be defined. We could firstly ask for RAN4’s guidance on the requirement for cell detection. Assuming a very long relaxed gap pattern, e.g., 1second instead of 40ms/80ms is needed, the exisiting autonomous gap becomes feasible then.

 [Nokia] We agree that one of the main questions is that do we decrease only cell detection or also measurement performance of “offloading layer”. In our simulations [R2-131249] we also assumed that only cell detection requirements are affected and NW reconfigures “normal” gaps after cell is detected and indicated to NW.
Regarding ASN.1 impacts in RAN2 I think options 2.a.i and 2.a.ii are basically same – in 2.a.i you add a configuration bit in measObject and in 2.a.ii new codepoint in measGapConfig. But as Samsung pointed in the 2.a.ii if NW wants to get normal measurement performance (after cell detection) similar towhat you would see for regular inter-frequency layer measurement performance then reconfiguration of gaps is needed after cell detection. But on the other hand in 2.a.i one is losing quite a bit of scheduling opportunities. So between 2.a.i and 2.a.ii it is a tradeoff between lost scheduling opportunities vs signalling overhead.
2.b. is most flexibly from signalling point of view, but also most complex as UE behaviour is quite a bit changed in that option. 
Anyway for the email discussion the intention was not to agree on some specific way forward on choosing solution so I would assume we should just indicate different options to RAN4 at this point, but of course if RAN2 can agree to drive some specific option we could do it, but I don’t think this can happen so that each company has sufficient amount time for thinking basically some extra reconfiguration vs. lost scheduling opportunities.

[Nokia Siemens Networks] Agree with Nokia that at this time we present all options to RAN4 to keep to the original plan of deciding what questions to send to RAN4 in the LS. Also agree with Nokia that between options 2.a.i and 2.a.ii it is a tradeoff between lost scheduling opportunities vs signalling overhead. To NSN, even though all gaps result in lost scheduling opportunities, the cost is high when a gap provided to UE goes unused while it could have actually been used for scheduling. So even if there is a bit of signalling overhead, having a new gap pattern to ensure efficient use of gaps seems reasonable.
Ericsson: We believe that relaxed requirements should apply to inter-frequency carrier for offloading purpose. Relaxed requirements should not impact common cases like mobility. For those cases, existing requirements should apply.

It is our understanding that configuring a UE to continuously perform inter-frequency measurements with existing gap patterns leads to a prohibitevly high energy consumption in the UE. To mitigate this, the eNB can configure/deconfigure the UE to perform these measurements in an intermittent pattern, however this approach may lead to excessive signaling. We think that the resulting UE behavior of this signaling is beneficial and we wonder if it would be of interest to discuss introducing more efficient signaling for this solution. The benefits of this solution would be that the existing measurement requirements are kept, the UE peforms inter-frequency measurements less often, and the signaling is done in an efficient manner.

[Potevio] We prefer that relaxed measurements are only applied on inter-frequency carrier for offloading purpose, and we think that the mixed scenario with multiple inter-frequency layers (small cell layer + macro inter-frequency layer) is inevitable, so that the network should indicate the carrier on which the relaxed measurements is needed in measObjectEUTRA. 
For the option 2.a.ii, we are wondering whether the relaxed measurements with the new gap pattern should be applied only on the offloading inter-frequency layer. In our opinion, regardless of a legacy gap pattern or a new gap pattern is configured, the UE should perform relaxed measurements only on the offloading layer, as there is no need to continuously measure the other inter-frequency layers for normal mobility purpose to waste the limited measurement gap resource. So we think in option 2.a.ii, the network should also indicate the offloading inter-frequency layer in measObjectEUTRA.
[Qualcomm Incorporated] 
A UE should apply relaxed requirements for inter-frequency measurement only to specific frequency(ies). This can be based on configuration by the network.
Defining a new measurement gap pattern, i.e. 2.a.ii, makes sense to us for the reasons explained above. The need of simultaneous configuration of multiple gap patterns can be discussed further. For example, it may not be so critical to continue the inter-frequency measurement for off-loading purpose when the UE is requested to perform inter-frequency measurements for regular mobility purpose. Or one of the existing measurement gap pattens could be used to perform inter-frequency measurements with existing performance requirements and relaxed requirements when both are required. Here we assume that measurement of a single frequency is not configured with multiple purposes (both for mobility and off-loading).
[Renesas Mobile Europe Ltd] We have proposed some modifications to the text part in 2.1 and the Table above:

· When talking about relaxed measurements, we should note the comparison point. Hence, we haved propose “relaxed performance (compared to existing Rel-11 specifications)” to the text.

· I tried to clarify the text about UE needing measurement gaps to be more streamlined (and not talk about inevitability, which can be misleading)

· The first option should be to utilize what we have, not focus on whether something new is defined. Hence: “No new gap pattern defined” ( “Existing gap patterns are utilized”

· Since any gap pattern causes some loss in scheduling opportunities, this should be captured for also the multiple gap pattern option. Hence: “No lost scheduling opportunities” ( “Lost scheduling opportunities according to the gap pattern periodicity”

· “NW configures legacy gap pattern and indicates which carrier is measured with relaxed performance.” ( “NW configures legacy gap pattern and indicates which carrier is measured with relaxed measurements.”

· The example for new gap pattern talks about 6ms every 5 seconds but the calculation of lost scheduling opportunities is done for 3 seconds ( Corrected “6ms every 5seconds” to “6ms every 3seconds”

We agree with Samsung that we should be very clear what we are talking about when discussing “relaxed measurements”: Cell detection or the full measurement procedure. However, the current RAN4 requirements, even though they mention the detection and measurements, make no such distinction: The requirements pertain to the case when the cell is both detectable and measurable. For example, in the section 8.1.2.3.1.1 of 36.133 cited by Samsung the following is stated about cell detectability:

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 Section 9.1 are fulfilled,
-
SCH_RP|dBm and SCH Ês/Iot according to Annex B.2.3 for a corresponding Band
Hence, we think we should ensure that the question of whether detectability and measurement requirements can be separated should be addressed in the LS to RAN4.
Finally, we agree with Qualcomm in that we need to separate these measurements from the regular mobility measurements: UE should do measurements in a carrier for only a single purpose at a time, and this needs to be indicated to the UE in the measurement configuration. 

[Huawei]

UE battery consumption can be reduced if performance requirements are relaxed on inter-frequency measurement. The relaxed performance requirements should only be applied for offloading purpose. As offloading related enhancements only target to relatively stationary UE, 2.a.ii and 2.b seem more appropriate than 2.a.i, since the incurred signaling load would be light, and they allow network and UE to have clear understanding on the use of measurement gap. Though more complicated to be done, the benefit of 2.b over 2.a.ii is not clear – how much more power can be saved to configure UE with a relaxed measurement gap pattern in addition to a normal measurement gap pattern?         
[NTT DOCOMO]

Basically, our views are similar to Ericsson and Qualcomm. The relaxed requirement should not affect to intra/inter-frequency mobility. At the same time, signalling overhead due to frequent reconfiguration of measurement gap pattern should be avoided. If a dedicated carrier is assigned for the small cell layer, multiple gap patterns will not be required. In this case, the relaxed measurement is configured for the small cell dedicated carrier. To do this, the relaxed measurement should be able to be configured per carrier frequency. 
[Alcatel-Lucent]

We agree with the updated Table.  RAN4 should discuss both new gap and same gap pattern. RAN2 can then decide based on RAN2’s own criteria and RAN4’s input.

[New Postcom]

Relaxed requirements for inter-frequency measurement can greatly reduce the UE power consumption.  
The UE, being offloaded to the small cell, are most probably the ones having continual data transmission request. Therefore, the measurement gap re-configuration in option 2.a.ii can be piggybacked to the data they are sending without too much overhead. On the other hand, the UEs offloading to small cell are mostly low mobility, it is not necessary to configure two measurement gap patterns as option 2.b, one for offloading purpose and the other for coverage purpose. The pattern for coverage purpose can be re-configured gracefully when the UE is approaching the cell edge without much degradation to the mobility performance.

[BlackBerry]

We think that the relaxed inter frequency measurement with new gap can prevent losing scheduling opportunity and can save UE battery life, but should be applied to offloading case only in order not to degrade the mobility performance. New signalling maybe needed in order to efficiently switch between the normal and the new relaxed measurement gap. Therefore defining a new measurement gap pattern is useful. Between option 2.a.ii and 2b, 2.a.ii is simpler. The need of simultaneous configuration of multiple gap patterns can be discussed later and the gain should be investigated.
[ITRI]

We understand that the benefit of 2.a.i over 2.a.ii and 2.b is less signalling overhead. The benefit of 2.a.ii and 2.b over 2.a.i is more scheduling opportunity. But, as mentioned by Huawei, the power consumption of 2.b is not clear. So we slightly prefer one gap per UE because this behaviour is the same as the current specification and results in less RAN2 impact. 

However, offloading opportunity for these three alternatives (2.a.i, 2.a.ii, and 2.b) comparing with the current method, i.e., without relaxed requirements, is unclear. This should be further discussed since offloading is the main issue in inter-frequency small cell detection.

[CATT]

We think that relaxed inter frequency measurement should only applied to offloading case and the mobility performance should not be degraded (e.g. the inter frequency small cells both for offloading and coverage may coexist in real deployment). For option 2.a.ii, the pattern for coverage can be reconfigured when UE is approach cell edge, since the inter frequency small cell used for coverage is a rare case, and thus high layer signaling will not increase significantly. For option 2.b, it not clear what if some inter frequency small cell is used for coverage purpose and will the mobility performce degrades in this case？

[Sharp] 
We think that relaxed requirements should apply to inter-frequency carrier for offloading purpose.

If we assume small cells for offloading purpose are deployed near the edge of macro cell, inter-frequency measurements for both mobility and offloading purpose may be configured to (semi-static) UE. In such a case, in option 2.a.ii, UE would be configured legacy gaps and it would have impacts to mobility because UE has no knowledge of inter-frequency carriers for offloading purpose layers. Therefore, we think the indication of carriers for offloading purpose is needed (as one possibility, with this indication, semi-static UEs near the edge of macro cell may be able to perform inter-frequency measurements using legacy gaps with relaxed performance like option 2.a.i.).

[Intel]
Relaxed performance requirements are only applied for specific frequencies (for offloading purposes).

We can present all options to RAN4 to ask their opinion. We agree with Huawei that signalling load for 2.a.ii and 2.b is not an issue.

[LGE]
The relaxed requirement should not affect to mobility performance. But in my understanding, 2.ii.a seems to affect the inter-frequency mobility performance. The measurement for macro cell layer is done using new gap with normal requirement. The new gap is sparser than normal gap and hence more time is needed to fulfill the normal requirement. It may incur late handover.

We also thinik the detection phase and the measurements phase should be described separately. The small cell detection needs to be relaxed for power saving purpose. But, why do the UE do relaxed measurements after detecting small cell? Once inter-frequency small cell is detected, it is desirable that the UE do normal inter-frequency measurement for small cell layer for timely offloading.
SUMMARY:

· Most companies consider relaxed performance (compared to R11) to be applicable only for offloading purposes
· Most companies consider that mixed inter-frequency scenarios need to be supported (i.e. UE configured with both regular inter-frequency and relaxed inter-frequency measurements)
· Several companies consider NW need to indicate for which carrier relaxed performance is applied (even if new gaps are introduced) i.e. relaxed performance requirements once configured are not applied to all layers
3 
Gains
Using longer measurement periodicity will enable configuring the UE to perform inter-frequency measurement for detecting small cells for offloading in a more continuous manner and with minimum impact on the UE power consumption. The measurement is configured once and there would be no need to activate and deactivate the measurements (i.e. reduced signalling) due to the reduced measurement frequency.

In [R2-131249] a set of simulations were made about relaxed performance for small cells indicating very little impact to time-of-stay in small cell and significantly less power consumption than without relaxed performance. 

Additionally it would be expected (but has not been simulated) that fast moving UE with relaxed performance will not find small cells so often so potentially even reducing handovers of moving UEs to small cells but since the main use case for handover to small cells is offloading this is not considered a serious drawback. 

Comments:

Company XXXX:

Comments….

[Samsung] We agree that with relaxed performance there is very little impact to the time-of-stay in small cell. Further, fast moving UEs should not be offloaded to small cells to avoid frequent handovers. With relaxed performance fast moving UE would not be able to detect small cells and hence handovers would be avoided. Therefore, we do not see this as a drawback but as an advantage.  
ZTE: We agree with Nokia and Samsung’s analysis on the gains.

Ericsson: Compared to continuous inter-frequency measurements with existing measurement gaps, using longer measurement periodicity should reduce the power consumption in the UE. 

[Potevio] We think for the fast moving UE, the network can prevent it from accessing the small cell by not configuring the measurement object for small cell layer, or configuring the measurement object but not indicating it is an offloading layer. After that the UE will not perform continuous measurements on the small cell layer so that the small cells cannot be discovered. 

[Renesas Mobile Europe Ltd] We agree with Samsung and the rapporteur’s analysis of the potential gain for fast-moving UEs. However, we would note that such gains have not been demonstrated so far.

[Huawei]

The gain of power saving comes from reducing the measurement activities. It can be achieved by extending UE’s measurement period and/or by network triggering/configuring measurement only when needed. For the typical scenarios of offloading, where UE is more stationary, signalling load should be light. For the cases where UE is moving at high speed, reliable mobility would be more of the conern.

[NTT DOCOMO]

We agree that losing offloading opportunity for fast moving UEs is not a serious drawback. Instead, it should be avoided to ensure mobility robustness and not to increase the signalling load unnecessarily. 

[New Postcom]
Comparing with the legacy measurement gaps, the relaxed measurent gap can reduce the power consumption greatly at the cost of slightly degradation in small cell traffic offloading.

Regarding the fast moving UE, inter-frequency measurement configured for offloading purposes should be suspened. The relaxed measurement gap help to achieve this requirement naturally.We agree with Samsung that it is an advantage not a drawback. 
[BlackBerry]

We agree that relaxed measurement period can reduce the UE battery consumption but with the expense of losing the opportunity to offload to small cell for fast moving UE. To prevent frequent HO with potential HO failure, losing the opportunity to offload to small cell for fast moving UE can be seen as advantageous. HO for fast moving UE for offloading purpose many not have significant benefit.

[ITRI] 
The short ToS (Time of Stay) rate in Small cell should be further investigated for these three alternatives. If the short ToS rate increases due to the longer measurement gap, it may reduce the benefits of deploying small cells.

[CATT]

We agree that relaxed measure gap can reduce UE power consumption significantly, and the lost of offloading opportunity is limited. Moreover we think that to hand over fast moving UE to small cell will increase the HOF rate and RLF rate dramatically when the UE enters and leaves the small cells and thus it is not considered as a good option.

[Sharp] 
We agree that small cell detection with relaxed requirements can reduce handovers especially for fast moving UE and it is an advantage.
[Intel]

Using longer measurement periodicity can reduced UE power consumption compared with existing measurement gap patterns.
[LGE]
We agree with Nokia’s analysis on the gains. But we think the gain for each phase (detection phase and measurement phase) should be indiviually analysed. We think the small cell detection with relaxed performance is very helpful to save UE power, but the gain of small cell measurement with relaxed performance after detecting a small cell is very small.
Summary:

· Several companies consider that UE power consumption could be reduced with relaxed performance requirements
· Some companies want more study on effecto to ToS with relaxed performance requirements
· Several companies consider that relaxed performance requirements may also prevent fast moving UEs to enter small cells but it is also acknowledged that this has not been demonstrated with simulations yet
4
Possible questions to RAN4
I thought about that maybe something like following could be asked/informed:

1. First probably a bit of background should be given about what RAN2 has been thinking

a. Offloading vs. regular coverage extension -> relaxed requirements to save battery and easy NW configuration and UE power consumption gains
b. Do we indicate need to support both small cell only inter-frequency and mixed scenario (small cell layer + macro inter-frequency layer)?
c. Any references to simulation results to indicate how relaxed performance has been considered and impacts to ToS and UE power consumption?
2. Potential questions to RAN4:

a. Does RAN4 see feasible to relax inter-frequency measurement requirements for small cells that are mainly used for offloading user data i.e. not so much used for coverage extension of network?

i. Significant difference to RAN4 with new measurement gap vs. without new measurement gap vs. multiple measurement gaps?
b. What requirements should/could be relaxed?
i. Cell Detection?

ii. Measurements/reporting?

c. If RAN4 sees a new gap pattern is feasible, what is RAN4 recommendation as a new gap pattern i.e. what is the the new MGRP?
Comments:

Company XXXX:

Comments….

[Samsung]

1.a) As mentioned above relaxed performance is intended only for inter-frequency carrier used of oflloading purpose.

1.b) Yes, since operators would have/forsee these kind of deplyments.

1.c) In the past there were quite a few documents submitted to RAN2 to show that how ToS and UE power consumption is impacted with relaxed performance requirements. It would be beneficial to refer those documents.

2.a.i) Instead of RAN2 asking RAN4 which option would they prefer to achieve relaxed performance amongst the options on the table; it would be better if RAN2 makes a preference and only asks questions related to option that seem agreed with consensus in RAN2
2.b), Measurement accuracy and measurement reporting are two separate requirements. Once cell is detected normal requirements apply for measurement accuracy and measurement reporting. With this timely offload to small cell is possible. If measurement accuracy/reporting requirement is relaxed then offloading to small cell may be delayed. 

ZTE: 

1.a) We think UE shall only perform relaxed measurements for inter-frequency carrier of offloading purpose.

1.b) No strong opinion. For macro layer, normal RRM measurement should be applied anyway.

2.a)We suggest that firstly the requirement for small cell detection should be asked. Based on the requirement, we can discuss whether a new gap pattern needs to define and how NW configures it if configuration is needed.

2.b) We think UE shall only perform relaxed measurements for inter-frequency carrier of offloading purpose. RRM measurement for mobility and MR should not be affected.

2.c) Perhaps we could also mention if autonomous gap should be considered as a solution,
[Nokia]

Agree with Samsung on 1a and 1b. For 1c we are OK to refer to some simulations but not sure to which ones – any recommendations e.g. R2-131249?

We also think that probably it is quite difficult in RAN2 to make best choice of different alternatives due to not that good understanding on which of the options there is most impact to RAN4.Thus we prefer to ask RAN4 for their preference regarding RAN4 aspects but naturally RAN2 could indicate which of the options is most/least favourable from RAN2 point of view. 

We would be OK to indicate to RAN4 that so far RAN2 considered only relaxing cell detection requirements as that seems to have been case in Ran2 studies.

So regarding possible LS to Ran4 I would consider somewhat following structure:

· Indicate why RAN2 did some studies first and Indicate that Ran2 so far has considered only relaxing cell detection performance i.e. not affecting measurement/reporting 

· Indicate different options and their impacts from RAN2 point of view (Maybe even the table from above?) – ZTE, how about something to be mentioned about autonomous gap patterns, but what? Do you have reference about more details of your thinking?

· Some references to simulations – please indicate which ones (is R2-131249 OK?)

· Then questions:

· Is it feasible to relax cell detection requirements for off loading inter-frequency layer?

· Do Ran4 see big difference for the options (probably they can be productive as well and develop new ones) form RAN4 point of view?

· How relaxed cell detection they talk about?

· How about asking how RAN4 sees the mixed scenario and how do we see that relaxed performance carrier(s) affect normal inter-frequency requirements. Currently when you add another (increase from one to two inter-frequency layers) layer UE cell detection “time” is doubled. Would there be similar impact with relaxed performance layer? Or do we just let RAN4 consider this without considering it in RAN2?

[Nokia Siemens Networks] Agree with the comments and suggested way forward from Nokia. We support including R2-131249 as reference. Our preference is to get some initial feedback from RAN4, which might actually help with the future discussions in RAN2, instead of waiting for RAN2 decision on a solution first. We also support including the solution summary table above, in this discussion document, in the LS.
Ericsson:

1a) We think relaxed requirements could be used to improve offloading.

1b) We should not limit this solution to a single scenario. Some flexibility in deployment should be foreseen.

1c) To improve the background we think it could be beneficial to reference suitable documents in RAN2.

2) We should take care in formulating the question to RAN4. We think RAN4 has knowledge of which requirements should/could be relaxed in order to achieve the sought benefits with offloading, without impact to mobility robustness. It is beneficial to ask RAN4 about a new pattern, if that is what RAN2 wants. We understand that a new pattern is one of several solutions listed in section 1.
[Potevio]

1.a) We think the relaxed measurement should only be applied on offloading inter-frequency layer.

1.b) We think the mixed scenario should also be supported.
2.b) We think only the cell detection requirement should be relaxed.

[Renesas Mobile Europe Ltd] We should ask clear questions from RAN4. We can refer to R2-131249 as example analysis for the offloading opportunities and power consumption impacts, but RAN4 might do studies (e.g. power consumption impacts) themselves.We think that we should have simple statements for the questions: For example, we can just state that RAN2 sees (at least) the following three options: 

1) Retaining existing measurement gap patterns or allowing UE autonomous gaps for the relaxed measurements 

OR

2) Defining an additional measurement gap pattern length for the relaxed measurements 

OR

3) Defining a totally separate measurement gaps for the relaxed measurements.

For each of these options, we should note that RAN2 thinks any of the options might potentially require new rules for RAN4 measurement performance requirements ask whether RAN4 sees any immediate issues with at least the following identified proposals:

· Separate requirements for cell detection and measurement: RAN2 could ask whether RAN2 understanding is correct that there are separate requirements for these.

· Does RAN4 see an issue with defining separate, relaxed requirements for these “special measurements” in addition to the existing requirements.

· Ask whether RAN4 sees any issue with the power consumption given that based on RAN2 analysis, there is no impact (there could still be aspects we haven’t considered).

[Huawei]

1.a) relaxed measurement requirements are considered for power saving in offloading use case. UE speed is low in typical offloading environment. Signaling load would be light for network to configure UE.

1.b) Both small cell only carrier and macro+small cell carrier are feasible deployment scenarios.

1.c) RAN4 can be made aware that relaxed measurement is one of the techniques being studied in RAN2 for power consumption reduction.

2) We can kindly ask RAN4 to provide us possible means of relaxing measurement requirements (e.g., a new measurement gap with longer period) for our further studies and comparison with other techniques.
[NTT DOCOMO]

Currently, the maximum number of measured carriers is limited to 3 (for LTE FDD). When multiple carriers are deployed, it is cumbersome for an operator to select the 3 carriers among them. If the relaxed inter-frequency measurement can be applied for the UE independent to this restriction, operator’s cell planning effort could be reduced. Therefore, it is worth to respectfully ask RAN4 to investigate this possibility. 
[Alcatel-Lucent]

1a) We should mention both scenario but make it clear that we are looking at offloading here.

1b) Yes, we should cover both scenarios as operators may not be able to dedicate a carrier just for small cells.

1c) Don’t see a strong need to provide such reference as long as the motivation is made clear.  

2a) We should ask RAN4 for their opinion between same and new gap patterns.  RAN2 is to take final decision based on RAN2’s and RAN4’s analysis.

2b) It is cell detection that can be relaxed.

Additionally, we should provide RAN4 with our guidance on search time.

[BlackBerry]

1a) Relaxed requirements should be useful to improve the offloading purpose. 

1b) Mixed scenario (small cell only and small cell + macro) should be considered 

2a) RAN4 opinion would be valuable. RAN4 knows which requirements could be relaxed that benefits the offloading awithout negative impact to the mobility robustness. 

2b) Cell detection is the one that can be relaxed

[ITRI]

2.b) We prefer to ask RAN4 whether or not only the cell detection requirement could be relaxed.

[CATT]

1a) we should mention both scenario and make clear the target is offloading but mobility performance should not be sacrificed.

1b) yes, we should cover all possible scenrios that operator may deploy. 

1c) we are OK to refer to some simulation but make it clear that references only intend to indicate the issue and Ran2 is not proposing any solutions.

2a) we agree that it would be better if RAN2 only asks questions related to option that seem agreed with consensus in RAN2.

2b) we are wondering what the actual meaning of relaxing cell detection, our concern is that whether relaxing cell detection will increase the chance of UE doing uncecessary inter-RAT measurement (e.g. a lake may reflect downlink signal significantly and thus the downlink sigal may be detected from a long distance). 

[Sharp] 

1.a) Relaxed requirements should be applied only for inter-frequency carrier of offloading purpose.

1.b) We think both scenarios are feasible and should be supported.

2) We support including above table in the LS to show the RAN2 impacts. This would help RAN4 discuss the requirements for relxed masurements.

[Intel] 

1.a) The relaxed requirements are only applicable for offloading purposes.

1.b) Both scenarios can be supported.

1.c) It is better to refer a few RAN2 contributions containing simulation results.

2) In addition to presenting the options to RAN4 and ask their opinions, we may ask RAN4 whether relaxation of measurement requirements for offloading purpose is feasible or not from RAN4 perspective. We may also ask RAN4 whether new measurement gap patterns are feasible or not and what is the corresponding MGRP.
[LGE]
1.b) Yes, we should consider both scenarios.
2) We agree with Samsung. The consensus on which solution is the best should be achieved by RAN2 before asking RAN4.
Summary:
· Most companies consider that RAN2 should clearly indicate to RAN4 that relaxing performance requirements is only one possible approach
· Most companies think that some sort of background should be provided to RAN4 e.g. table from this email discussion and also possibly some simulations done in RAN2
· Many companies also consider that RAN4 should be indicated clearly about scenario (mixed inter-frequency configuration of both relaxed and normal requirements layer)
· Many companies consider that only relaxing cell detection is required, but also it was noted that currently performance requirements do not separate cell detection and measurements
· Some companies consider that RAN2 should first decide preferred solution before asking RAN4 anything in the LS
NOTE: CATT also raised an interesting topic of inter-RAT measurements being configured to UE. This has not been discussed in this email discussion extensively and it would be good if there would be some further discussion either in RAN4 or RAN2 on this aspect as well.
5
Conclusion
As a summary of this email discussion there seems to be willingness to send LS to RAN4 about relaxing inter-frequency performance requirements (compared to R11), but also some companies would like to first agree RAN2 preferred solution. From the chapter 4 of this email discussion one can see that something like following type of LS is could be provided for RAN4:
· RAN2 should clearly indicate to RAN4 that relaxing performance requirements is only one possible approach
· Some sort of background should be provided to RAN4 e.g. table from this email discussion and/or simulations done in RAN2
· RAN4 should be indicated clearly about scenario (mixed inter-frequency configuration of both relaxed and normal requirements layer)
· Relaxing only cell detection is required (from RAN2 perspective), but also it was noted that currently performance requirements do not separate cell detection and measurements
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