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1 Introduction
In last RAN2 meeting, an official email discussion was allocated to discuss RSRQ enhancement related issues:
[87bis#12][Joint/TEI12] CRs on extended RSRQ value range and RSRQ definition (Huawei)

 -
Update CRs based on discussion of this meeting

 -
Address impact on parameters for WiFi interworking

 -
Address impact on MDT (see LTE TEI12)

 =>
Intended outcome: Set of agreeable CRs to RAN2-88

Based on the descriptions above, it is proposed to take this email discussion in two phases:
· Phase 1: discuss the issues on:
· The relationship between new RSRQ and extended RSRQ Range, the relationship between new RSRQ and Wideband RSRQ, take in to account RAN4 Reply LS [1] and [2]; 
· How to support Wideband RSRQ, New RSRQ type for WiFi RSRQ parameter as discussed in [3]? 
· How to support Wideband RSRQ, new RSRQ type for MDT as discussed in [4]?
· Companies are requested to provide comments before Thursday, 2014-10-23, 23:59 Pacific Time;
· Phase 2: update CRs (TS 36.331, TS36.306, TS25.331 and TS 25.306) taken into account the outcome of the first phase and original CRs [5] [6] [7] and [8]. Companies are requested to provide comments before Thursday, 2014-11-06, 23:59 Pacific Time;
This contribution summarizes the outcome of this email discussion and suggests the way forward.
2 Discussion
Extended RSRQ range and new RSRQ definition
Extended RSRQ range:
At RAN2#87, based on [9] RAN2 agreed:
	Agreements
2
Alt1 is adopted to extend the RSRQ value range. Send a response LS to RAN4 to ask to update the mapping table 9.1.7-1 in TS36.133 according to Table 1 
3
The extension of RSRQ value range is applied to measurement threshold, measurement report, SON related features and candidate cell RSRQ.

5
RAN2 assumes that the RSRQ value range needs to be extended to UTRA.

6
A new capability bit for the increased value range is added. 


At RAN2#87b, based on [10] RAN2 agreed for the open issue “FFS whether the NW configures reporting of the extended value range (option 1) or whether UEs supporting it provide the extended values always. (option 2)?”, option2 is adopted.
Due to the introduction of new RSRQ measurement, RAN4 agreed to extend upper bound of RSRQ range (-3 to 2.5 dB). During the online, offline discussion, two questions were raised:
Question 1: whether the support of extended RSRQ value range covers only A or A +B?
· A: Indicates whether the UE supports the configuration of threshold in extended RSRQ value range ;
· B: Indicates whether the UE supports the report in extended RSRQ value range ;
	Company 
	What company’s view on question 1?

	
	A or A+B
	Remark

	NTT DOCOMO
	A+B
	If A is covered by the capability and B is not, the eNB will not be able to know the exact RSRQ value even when the extended range is set to the threshold and the measurement results are reported… Both A and B should be supported altogether.

	Huawei,HiSilicon
	A+B
	From UE side, the support of extended RSRQ value range means the UE can report the result in extended RSRQ value range, and can support the threshold configuration in extended RSRQ value range.
If the capability bit only covers A, then we have to define a optional capability without capability bit to cover B.

	CMCC
	A + B
	It would seem strange that UE supports configuration without supporting reporting. The only problem is whether the support of extended value range means only supporting of advanced receiver, new RSRQ, or both. We address this problem in Question 2.

	MTK
	A+B
	Configuration and reporting shall be supported together.

	Samsung
	A + B
	We don’t think we need a separate indication for A and B. 

	ITRI
	A+B
	

	Ericsson
	A+B
	See comments on Question 2. 

	CATT
	A+B
	From UE implementation complexity point of view, we don’t see big different to only support A or support both.

	Qualcomm Incorporated
	A+B
	

	Nokia Networks, Nokia Corporation
	A+B
	It’s sensible to keep the configuration and reporting capabilities consistent

	LGE
	A+B
	In order to utilize the extended RSRQ, both the configuration and reporting need to be supported.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 1:

All companies agreed that the support of extended RSRQ value range means the UE supports the configuration of threshold in extended RSRQ value range and the report in extended RSRQ value range. 
Therefore we propose RAN2 to agree:

Proposal 1: the support of extended RSRQ value range means the UE supports the configuration of threshold in extended RSRQ value range and the report in extended RSRQ value range.
Question 2 “can UE support extendedRSRQ-Range-r12 without supporting new RSRQ type”? In order to not mix the extended RSRQ range and new RSRQ measurement, one approach was proposed during the offline discussion.
The meaning of the extended RSRQ value range capability:
· The support of extended RSRQ value range (extendedRSRQ-Range-r12) indicates the support of the lower range extension (i.e., -34 to -19.5 dB);
· The support of new RSRQ measurement indicates the support of the new RSRQ measurement and the upper range of extended value (i.e., -3 to 2.5 dB).

	Company 
	Do companies agree to split the capability on the extension of low bound and upper bound? extendedRSRQ-Range-r12 only covers lower range extension. The support of upper range extension is covered by the capability on new RSRQ measurement.

	
	Yes or no
	Remark

	NTT DOCOMO
	Yes
	It looks reasonable classification.

	Huawei,HiSilicon
	Yes
	Regarding extended RSRQ value range, the extension for upper bound and lower bound were introduced for different reasons. Considering we already have capability for new RSRQ, it is desirable to combine the support of the new RSRQ and the support of the extension for upper bound.

	CMCC
	Yes
	Since UE can be new_RSRQ_capable_only or advanced_receiver_capable_only, and we agreed to have capability bit for new RSRQ, the only missing part is capability for the advanced receiver. So we agree that extendedRSRQ-Range-r12 only covers lower range extension, but it would seem better for understanding to change the name to e.g. “advancedReceiver-r12”. In this way, the corresponding capability bit of new RSRQ, advanced receiver also means the support of the report of the upper bound (lower bound) of extended value range.

	MTK
	Yes
	Seems reasonable.

	Samsung
	Yes
	It sounds reasonable if RAN4 has introduced upper bound extension and lower bound extension for different purposes, i.e. upper bound extension for new type RSRQ and lower bound extension for an advanced receiver. 

	ITRI
	Yes
	

	Ericsson
	Yes
	UE that indicate support New RSRQ measurement shall also support the upper range extension for threshold setting, as this upper range extension is motivated by the new RSRQ measurement.. A specific UE capability is needed to indicate support of the lower range extension. UE that indicates support of these capabilities also supports the corresponding ranges in reporting. 

On the naming, we think it should preferably reflect the intended use (e.g. extendedRSRQ-Lower-Range-r12)

	CATT
	Yes
	It sounds reasonable considering that the increased upper bound and lower bound were introduced by different features.

	Qualcomm Incorporated
	Yes
	

	Nokia Networks, Nokia Corporation
	Yes
	We also support to make apparent the intention of distinction on two bounds extension by naming of the IEs. I.e. extendedRSRQ-Range might be misleading in the future and understood as the only and determining aspect of extended RSRQ. While it is reflecting just one out of two extended bands (i.e.lower range). 

	LGE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 2:
All companies agreed to group the extension of upper bound of RSRQ value range to new RSRQ capability, and the support of extended RSRQ value range only covers the lower range extension. 
Therefore we propose RAN2 to agree:

Proposal 2:
· “extendedRSRQ-LowerRange” covers the extension of lower bound of RSRQ value range;
· “rsrqMeasAllOFDM-Symbols” covers both the new RSRQ definition and the extension of upper bound of RSRQ value range;
New RSRQ definition: 
At RAN2#87, based on [11] [12] RAN2 agreed:
	Agreements
1
UE shall use the legacy RSRQ definition if the UE does not receive an indication to use the new RSRQ definition

2
Introduce a new UE capability indicating whether UE supports the new RSRQ definition




In addition, RAN2 sent LS [13] to RAN4 to ask some questions. In RAN4 response LS [1], RAN4 answers on RAN2 questions are listed as below:
· 1 RAN4 already informed about the need of specific cell (re)selection parameters for the new RSRQ measurement. This is valid for both narrow and wider bandwidth measurements.
· Applicable in RRC_IDLE in E-UTRAN, CELL_DCH, idle mode, CELL_PCH, URA_PCH, and CELL_FACH in UTRAN, and idle mode in GEARAN.
· The existing value range for Qqualmin (i.e., -34 dB to -3 dB) is sufficient even for the idle mode UEs supporting the new RSRQ measurement.

· it should be possible to obtain the benefits of the new RSRQ measurement in the scenario where WB-RSRQ is deemed as necessary, i.e., different operating bandwidth on different carriers.

· To measure RSRQ with wider bandwidth and all OFDM symbols, the UE has to support both measurements. However, it is up to UE capability. There would be a UE supporting (1) either of them or (2) both.

Based on RAN4 answers, we have following observations:
Observation 1:
For both LTE and UMTS, the network broadcasts a specific Qqualmin for idle mode support of the new RSRQ measurement (e.g., q-QualMinNewRSRQ). The value range is the same as Rel-9 Qqualmin (i.e., -34 to -3 dB).
Observation 2:
separate capabilities are needed on:
· Capability 1: newRSRQ-Meas-r12, the UE only supports the new RSRQ measurement without wider bandwidth; 
· Capability 2: newRSRQ-MeasWideband-r12, the UE supports the new RSRQ measurement with and without wider bandwidth; 
Question 3: Do companies agree observation 1 and 2?
	Company 
	Do companies agree observation 1 and 2?

	
	Yes or no
	Remark

	NTT DOCOMO
	Yes
	For clarification, Capability 1 and 2 also cover the upper range extension (-3 to 2.5 dB) if Question 2 is agreed.

	Huawei, HiSilicon
	Yes
	Observation 1 is straight way to capture RAN4 agreements. 
Regarding capability part, there are two options:
Option 1, introduce two capability bit to cover new RSRQ with wider band width and without wider bandwidth;
Option 2, just introduce 1 capability bit to cover new RSRQ, and the UE will support new RSRQ with wider bandwidth if the UE also supports wider bandwidth RSRQ.
According to RAN4 LS, we cannot know whether option 2 is possible or not. Therefore we prefer Option 1.
Agree with NTT DOCOMO that capability 1/2 also cover the upper range extension if Question 2 is agreed.

	CMCC
	Observation 1 Yes, Observation 2 No
	For observation 2, newRSRQ-Meas-r12 is sufficient, there is no need for additional capability bit newRSRQ-MeasWideband-r12. If UE supports both wideband RSRQ and new RSRQ, it can simply set both of the capabilities. Some may argue that it cannot handle the case that UE supports wideband RSRQ and new RSRQ but not new RSRQ in wideband, We do not think there is any UE implementation difficulty to require a new capability for that case. 

	MTK
	Yes
	We agree with Huawei, HiSilicon that the RAN4 LS seems to imply that separate capability is required and support option 1 as per Huawei, HiSilicon’s comments.

	Samsung
	Observation 1: Yes 
Observation 2: No
	For observation 2, we share the view with CMCC comment, i.e. “if UE supports both wideband RSRQ and new RSRQ, it can simply set both of the capabilities.” 

	ITRI
	Yes
	Based on RAN4’s response

	Ericsson
	Yes
	In line with RAN4 LS, we prefer to implement separate capabilities for UE-support of new RSRQ in narrow band and UE-support in wider band in signaling at this stage. Later, we can mandate potential coupling.

	CATT
	Observation 1 Yes
Observation 2
No.
	For Observation 1, it is obvious from RAN4 LS.
For Observation 2, I share the view with CMCC and Samsung. And RAN4 LS doesn’t imply separate capability from our understanding.

	Qualcomm Incorporated
	Observation 1 Yes, Observation 2 No
	Agree with CMCC

	Nokia Networks, Nokia Corporation
	Observation 1 Yes, Observation 2 No
	One capability bit for new RSRQ type should be sufficient.  Wideband RSRQ support (as per Question 2) in addition to the new RSRQ support will imply the Capability 2.Thus, we see no need for duplication

	LGE
	Observation 1: Yes
Observation 2: No
	We prefer to have just one bit for new RSRQ since from our view, supporting new RSRQ and wideband RSRQ simultaneously does not seem to cause big change for the UE which supports new RSRQ as well as wideband RSRQ.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 3:

6 companies (NTT DOCOMO, Huawei, HiSilicon, MTK, ITRI, Ericsson) prefer to introduce separate capability for new RSRQ without wideband and new RSRQ with wideband;

7 companies (CMCC, Samsung, CATT, Qualcomm Incorporated, Nokia Networks, Nokia Corporation, LGE) prefer to introduce one capability for new RSRQ, and the UE supports new RSRQ with wideband RSRQ if the UE also supports wideband RSRQ;

Considering most UE vendors prefer to introduce one capability, hence we propose RAN2 to agree:

Proposal 3: introduce one capability for new RSRQ, and the UE supports new RSRQ with wideband if the UE also supports wideband RSRQ;
As discussed in [11] and [12], to support new RSRQ with and without wider bandwidth in IDLE mode, there are two alternatives:
Alternative 1: Two q-QualMin are introduced for UE supporting new RSRQ with and without wider bandwidth separately; i.e. q-QualMinNewRSRQ and q-QualMinNewRSRQ-WithWB
Alternative 2: We only introduce q-QualMinNewRSRQ for new RSRQ measurement with narrow bandwidth case, for the new RSRQ measurement with wider bandwidth (i.e., wideband RSRQ measurements), Qqualmin is derived as q-QualMinNewRSRQ – (q-QualMin – q-QualMinWB). No additional broadcast information is needed.

With alternative 2, we do not need to introduce additional q-QualMin and such mechanism has been introduced in UMTS spec.
Question 4: what’s company preference, alt 1 or alt 2?
	Company 
	what’s company preference, alt 1 or alt 2?

	
	Which option?
	Remark

	NTT DOCOMO
	Alternative 2
	Alt.2 is assumed that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ). We think this assumption is valid and is worth to adopt in order to reduce the broadcast signaling overhead.

	Huawei, HiSilicon
	Alt2
	We prefer the solution with less signaling load.

	CMCC
	Option 2
	Option 2 requires less broadcast resources

	MTK
	Alternative 2
	We agree with NTT DOCOMO.

	Samsung
	Alt2 (conditionally)
	Do we need RAN4 confirmation on the assumption the measured RSRQ value gap between wideband and narrowband is the same regardless of the time domain measurement methods (i.e. legacy or new RSRQ)?

	ITRI
	Alt2
	

	Ericsson
	Alt1 or Alt2
	This issue should preferably have been discussed and studied in RAN4. As we understand, this could be scenario dependent. A “Qqualmin” is 6 bits (with optionality bit). Maybe this overhead is not too much. We need some more internal discussion to give our view.

	CATT
	Alt2
	We can make Alt2 as assumption and ask for RAN4 confirmation.

	Nokia Networks, Nokia Corporation
	Alt1
	Alternative 1 would be safer and easier in terms of configuration. With Alternative 2, we introduce additional dependencies and thus complex conditional instructions for the UE to apply right Qqualmin, It will bring also difficulty in coordinating right configuration between UE and NW and interpreting the overall functionality. 

	LGE
	Alt2
	The solution with less signaling overhead is preferred.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 4:

9 companies (NTT DOCOMO, Huawei, HiSilicon, CMCC, MTK, Samsung, ITRI, CATT, LGE) prefer alt2;

1 company (Ericsson) is ok with either alt1 or alt2;

2 companies (Nokia Networks, Nokia Corporation) prefer alt 1;

3 companies (Samsung, CATT, Ericsson) would like to check RAN4 whether our assumption is correct on the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ).
Considering the majority we propose RAN2 to agree:

Proposal 4: introduce q-QualMinRSRQ-AllOFDM-Symbols for new RSRQ definition with narrow bandwidth case, for the new RSRQ definition with wider bandwidth (i.e., wideband RSRQ measurements), Qqualmin is derived as q-QualMinRSRQ-AllOFDM-Symbols – (q-QualMin – q-QualMinWB). 
Proposal 4bis: ask RAN4 to give us feedback if they have any concern on our assumption that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ).
The support of Wideband RSRQ, New RSRQ type for WiFi RSRQ parameter
As discussed in [3], for WLAN assistance parameter RSRQ threshold, it is unclear which type of RSRQ measurement the terminal shall apply when evaluating the rules in TS 36.304 in case the new RSRQ measurement and/or wideband RSRQ are supported by the network work.
There are two issues:
Issue 1: how can the UE know whether new RSRQ/wideband RSRQ shall be used for both IDLE and connected mode?
For wideband RSRQ:
· For connected mode, we already introduced the network signaling “widebandRSRQ-Meas-r11” to enable the usage of wideband RSRQ;
· For IDLE mode, if the “q-QualMinWB-r11” is present, the UE will use wideband RSRQ.
For new RSRQ measurement, the same principle could be adopted.
Observation 3:

For connected mode, based on network signalling the UE can know whether widebandRSRQ/ new RSRQ type shall be used for WLAN RSRQ measurement:
For IDLE mode, based on“q-QualMinWB-r11” and/or “q-QualMinNewRSRQ”, the UE can know whether wideband RSRQ or new RSRQ type shall be used for WLAN RSRQ measurement; 
Question 5: Do companies agree observation 3?
	Company 
	Do companies agree observation 3?

	
	Yes or no
	Remark

	Huawei, HiSilicon
	Yes
	

	CMCC
	Yes
	That is the current mechanism for configuring UE with different RSRQ type, i.e. legacy or wideband RSRQ. New RSRQ could simply follow.

	MTK
	Yes
	

	Samsung
	Yes
	

	ITRI
	Yes
	We share the same view with CMCC.

	Ericsson
	Yes
	

	CATT
	Yes
	

	Nokia Networks,
Nokia Corporation
	Yes
	

	LGE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 5:

All companies agreed that: 

For connected mode, based on network signalling the UE can know whether widebandRSRQ/ new RSRQ type shall be used for WLAN RSRQ measurement:
For IDLE mode, based on“q-QualMinWB-r11” and/or “q-QualMinNewRSRQ”, the UE can know whether wideband RSRQ or new RSRQ type shall be used for WLAN RSRQ measurement; 
Considering the majority we propose RAN2 to agree:

Proposal 5: The wideband RSRQ and/or new RSRQ capable UE shall use wideband RSRQ and or new RSRQ for WLAN RSRQ measurement if wideband RSRQ and/or new RSRQ is enabled by the network. 
Issue 2: The measurement result based on new RSRQ type and/or wideband RSRQ will be different from the one based on legacy RSRQ. How to handle the WLAN RSRQ threshold?
· For connected mode, the network knows the UE capability, therefore can configure WLAN RSRQ threshold based on UE capability, e.g. if the UE supports wideband RSRQ and the network wants UE to use wideband RSRQ, the network can configure WLAN RSRQ threshold according; Therefore no problem is foreseen.
· For IDLE mode, the network does not know the UE capability, how to set WLAN RSRQ threshold?
· Alternative 1: only one set of parameters;
The consequence is that different UE may have different result;
· Alternative 2: introduce separate sets of WLAN RSRQ threshold per RSRQ type
It can solve the problem, but the signaling overhead is big;
· Alternative 3: Qqualmin is introduced in RAN-assisted WLAN interworking RSRQ criteria to compensate for used RSRQ measurement type as:
· RSRQmeas – Qqualmin < ThreshServingOffloadWLAN, LowQ; 
· RSRQmeas – Qqualmin > ThreshServingOffloadWLAN, HighQ;
Question 6: what’s company preference, alt 1, alt 2 or alt 3?
	Company 
	What’s company preference, alt 1, alt 2 or alt 3?

	
	Which option?
	Remark

	Huawei, HiSilicon
	Alt2
	After thinking, we think MTK’s comments is reasonable, so we move to alt2.

	CMCC
	Option2
	Option 3 consumes less signaling and has no harm. Besides, that is what we currently do for wideband RSRQ. 

	MTK
	Alternative 2
	We note that the parameters q-QualMin, q-QualMinWB-r11” and (maybe) q-QualMinNewRSRQ are used in SIB1/3/5 to control cell reselection. So, for example, these parameters may be chosen to optimally tradeoff between coverage and RLF rates. On the other hand, an important consideration in 3GPP/WLAN IWK is throughput. Without further analysis it is not clear to us  that using the same offsets is appropriate for IWK purposes. For this reason, we think Alt.2 is the safer approach. Signaling overhead may be mitigated by broadcasting only the offset rather than the entire threshold value.

	Samsung
	Alt2
	Simple and straightforward. We’re not sure if signaling optimization is really required for this case.

	ITRI
	Alt 3
	We are fine to introduce a compensation, but we wonder if the compensation (Qqualmin) in the fomula of Alt3 is the minimum required quality level in the cell used for the calculation of Squal.

	Ericsson
	Alt 3
	Our motivation was in [3]

	CATT
	Alt1
	Share with Huawei.

	
	
	

	Qualcomm Incorporated
	Alt2
	

	Nokia Networks, Nokia Corporation
	Alt2 or Alt3
	Differences brought out by Alternative 1 could cause unintended consequences. It is not clear  what those would also mean for the conformance testing. So we agree that alt.2 or alt.3 may be necessary.



	LGE
	Alt.1
	The problematic scenario where the different UE may have different result is that when the UE utilizes the broadcasted RAN assistance parameters since the dedicated RAN parameters are provided considering the UE capability. 

We think the important factor in determining the value for broadcast RAN assistance parameter is whether it is possible to have desired level of offloading. Even though the different UE may have different results, the network could set appropriate parameter value based on statistics. We think different measurement result may not cause significant impact to offloading opportunity.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 6:

During offline discussion, 4 companies changed their view to support alt 2 instead of alt 3. So for the moment, 

7 companies (Huawei, HiSilicon, CMCC, MTK, Samsung, CATT, Qualcomm Incorporated) prefer alt2;

2 companies (ITRI, Ericsson) prefer alt3;

2 companies (Nokia Networks, Nokia Corporation) are ok with either alt2 or alt3;

1 company (LGE) prefers alt 1;

Considering majority, we propose RAN2 to agree:

Proposal 6: introduce separate sets of WLAN RSRQ threshold per RSRQ type;
If alternative 3 is adopted, the additional question is how to handle the threshold configured in connected mode?
Option 1: If we want the UE uses the same formula for connected mode and IDLE mode, then the threshold configured in connected mode shall be similar as IDLE mode, i.e. not take wideband RSRQ/new RSRQ into account; 
Option 2: for connected mode, compensation (Qqualmin) is not used, i.e. the formula is not changed.   
Question 7: if alternative 3 is adopted, what’s company preference on connected mode?
	Company 
	What’s company preference, option 1 or 2?

	
	Which option?
	Remark

	Huawei, HiSilicon
	Option 1
	We prefer to have the same solution both for IDLE and connected mode.

	CMCC
	Option 1
	Different Qqualmin for wideband RSRQ／new RSRQ is sufficient 

	MTK
	Option 1
	We prefer using the same solution for IDLE and CONNECTED modes.

	ITRI
	Option 1
	We share the same view with Huawei/HiSilicon.

	Ericsson
	Option 1
	As the same RSRQ threshold is used both in RRC_IDLE and RRC_CONNECTED, we do not see Option 2 as feasible. 

	Nokia Networks, Nokia Corporation
	Option 1
	Aligned UE behavior is reasonable

	LGE
	Option 1
	“If” Alt. 3 is adopted.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 7:

All companies prefer to have the same solution both for IDLE and connected mode.
The support of Wideband RSRQ, New RSRQ type for MDT
The support of wideband RSRQ and new RSRQ type for MDT was discussed in [4]. Before discuss the issues listed in [4], we could like to confirm what the UE behavior is for MDT including RLF report and ConnEstFailReport if wideband RSRQ and/or new RSRQ type is enabled for the corresponding cells?
· Option 1: The UE logs measurement results based on network configuration, i.e. wideband RSRQ and new RSRQ type will be used for RSRQ measurement if it is enabled;
For connected mode, based on network signalling the UE can know whether wideband RSRQ/ new RSRQ type shall be used for MDT measurement:
For IDLE mode, based on“q-QualMinWB-r11” and/or “q-QualMinNewRSRQ”, the UE can know whether wideband RSRQ or new RSRQ type shall be used for MDT measurement; 
· Option 2: The UE shall not log measurement results if wideband RSRQ and new RSRQ type are enabled;
· Option 3: The UE shall still use legacy RSRQ measurement for MDT, however in this case the UE has to use legacy RSRQ and wideband RSRQ/ new RSRQ type simultaneously.
In principle, we think we should avoid the impact on UE measurement behavior, therefore seems option 3 is not desirable.
The drawback of option 2 is that if the network enables the wideband RSRQ and new type RSRQ, MDT will be useless.
Question 8: what’s company preference, option 1, option 2 or option 3?
	Company 
	What’s company preference, option 1, option 2 or option 3?

	
	Which option?
	Remark

	NTT DOCOMO
	Option 1
	Overall, we think that WB and new RSRQ for MDT can be supported by NW implementation.

	Huawei, HiSilicon
	Option 1
	With option 2, MDT will be useless for some scenarios.
With option 3, the UE has to use different measurement mechanism, which is not desirable.

	CMCC
	Option 1
	This is the adopted mechanism for MDT, the underline principle is to reuse whatever measurements available in UE to minimize the impact to power consumption.

	MTK
	Option 1
	

	Samsung
	Option 1
	

	ITRI
	Option 1
	

	Ericsson
	Option 1
	This is in our understanding the current UE behavior.

	CATT
	Option 1
	The wideband RSRQ and new RSRQ type measurement should be used everywhere they can be used, including MDT. Otherwise, the statistics results of MDT will have less meaning due to the less legacy UE in Rel-12 capable network.

	Qualcomm Incorporated
	Option 1
	

	Nokia Networks, Nokia Corporation
	Option 1
	MDT intentionally collects measurement results that UE generates during normal operation, for mobility and cell (re)selection needs in order to provide feedback on regular UE and NW performance. Thus, MDT configuration should not impose extra configuration on raw data that are actually not utilized for radio signal strength evaluation –it doesn’t fulfill the purpose

	LGE 
	Option 1
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 8:

All companies agreed that: 

Option 1: The UE logs measurement results based on network configuration, i.e. wideband RSRQ and new RSRQ type will be used for RSRQ measurement if it is enabled;

· For connected mode, based on network signalling the UE can know whether wideband RSRQ/ new RSRQ type shall be used for MDT measurement:

· For IDLE mode, based on“q-QualMinWB-r11” and/or “q-QualMinRSRQ-AllOFDM-Symbols”, the UE can know whether wideband RSRQ and/or new RSRQ type shall be used for MDT measurement;

Considering the majority we propose RAN2 to agree:

Proposal 7: The wideband RSRQ and/or new RSRQ capable UE shall use wideband RSRQ and or new RSRQ for SON/MDT related measurement if wideband RSRQ and/or new RSRQ is enabled by the network. 
If companies agree the Option 1 “the UE logs measurement results based on network configuration”, i.e. wideband RSRQ and new RSRQ type will be used for RSRQ measurement if it is enabled. The questions in [4] shall be discussed.
The new defined RSRQ and the wideband RSRQ can result in 3~5 dB differences in the measured RSRQ compared to that based on legacy RSRQ definition [4]. 
Question 9: Shall the network differentiate RSRQ type of the measurement result for MDT (logged MDT ,immediate MDT, RLF report and ConnEstFailReport)?
	Company 
	Shall the network differentiate RSRQ type of the measurement result for MDT (logged MDT ,immediate MDT, RLF report and ConnEstFailReport)?

	
	Yes or no
	Remark

	NTT DOCOMO
	Up to NW
	It is up to NW operation. The NW can learn the RSRQ type from the measurement results including the cell ID (PCI). No additional specification impact is foreseen.

	Huawei, HiSilicon
	Yes
	Otherwise the accuracy cannot be guaranteed.

	CMCC
	Yes
	As we explained in detail in the following question, the network cannot know the RSRQ type for RLF-report, and can hardly know the rsrq type for logged MDT. If know solution is specified, the MDT function can not work well.

	MTK
	Yes
	

	Samsung
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	We also think this can be up to nw implementation, considering the intended use of MDT.

	CATT
	Yes
	Yes, otherwise, operator would execute improper network optimization measures due to misunderstanding the actual measurement values.

	Qualcomm Incorporated
	Yes
	We think the OAM server in the network should be aware of UE’s capability for different RSRQ types. The server can take into account the information as to which RSRQ types each cell reported in the MDT log utilizes in its post processing.

We can therefore consider mirroring relevant UE capabilities in MDT log, which would not be a big overhead.

	Nokia Networks, Nokia Corporation
	Yes
	To draw right conclusions on network performance it would be beneficial to identify mean determining differences among measurement values, in case they result from different UE capabilities. It seems NW could cope with UEs in Connected, but for MDT reports originating in Idle UE state further considerations may be needed.

	LGE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 9:

In fact all companies agreed that the network shall differentiate RSRQ type of the measurement result for MDT (logged MDT ,immediate MDT, RLF report and ConnEstFailReport). However some companies think it should be up to NW implementation. 
Considering the majority we propose RAN2 to agree:

Proposal 8: the network shall differentiate RSRQ type of the measurement result for MDT (logged MDT ,immediate MDT, RLF report and ConnEstFailReport). 
If the answer for above question is yes, what solution shall be used for logged MDT and immediate MDT?
For logged MDT including RLF report and ConnEstFailReport,, the eNB collects the measurement results from different cells. There are two options for the network to differentiate the RSRQ type:
Option 1: Based on UE capabilities on wideband/new RSRQ and the logged cell configuration, the eNB can know whether the measurement result from corresponding cell is based on legacy RSRQ or not.
However, a long time gap is probably exist between the data collecting and data retrieving, current broadcasted RSRQ configuration may be different from that when data was being collected, thus eNB may be not so sure about the RSRQ type.
Option 2: UE includes the RSRQ type information in the collected data. 
Question 10: what’s company preference, option 1 or option 2?
	Company 
	What’s company preference, option 1 or option 2?

	
	Which option?
	Remark

	NTT DOCOMO
	Option 1
	We do not expect that the broadcast RSRQ configuration is changed frequently. If it happens, the NW can decide not to use the collected data.

	Huawei, HiSilicon
	Option 1
	We prefer to leave it to the network implementation.

	CMCC
	Option 2
	For logged MDT, UE can store the logged data up to 48 hours before network retrieving the data. It is a sufficiently long period for UE moving to a new eNB far from the eNBs where log was collected, and for network updating its RSRQ type configuration. It is possible that the new eNB retrieves the RSRQ type info from those eNB based on timestamp. But the logged data probably includes measurements acquired from large number of camped cells, it is a huge task for the new eNB to analyze all the logged data to get the time stamp and ask for all the concerned eNBs for not only the current configuration but also history configuration long time ago. You know, we are talking about MDT, by itself it refers to collect large number of UEs and large amount of data. If eNB implements like this, I’m not sure the MDT function can work well.
For RLF-report, things are even worse. The RSRQ type of the collected RSRQ measurement is dedicatedly configured during the connected state. When UE reports the RLF-report to an new eNB, there is UE information in it for the eNB to identify the UE and thereby not possible for eNB to ask for the old eNB for history configuration.
In sum, we think option 2 is a quite simple solution to solve the problem that network implementation cannot.

	MTK
	Option 2
	We share CMCC’s views.

	ITRI
	Option 2
	If RSRQ type information is not introduced, we see the same problem of RLF-report as described by CMCC.

	Ericsson
	Option 1
	We also see that network impl and post-processing of data is a viable solution. But we also agree that one can argue that with Option 1, 36.331 is not complete. We would preferably like to see the CR, to decide if Option 2 is feasible and essential in Rel-12 timeframe.

	CATT
	Option2
	Besides the reasons CMCC shared, TCE has no UE capability information that means TCE doesn’t know the RSRQ type even though knowing the measured cells are supporting new RSRQ/wide RSRQ.

	Qualcomm Incorporated
	New option
	We think the OAM server in the network should be aware of UE’s capability for different RSRQ types. The server can take into account the information as to which RSRQ types each cell reported in the MDT log utilizes in its post processing.

We can therefore consider mirroring relevant UE capabilities in MDT log, which would not be a big overhead.

	Samsung
	Option 2
	

	Nokia Networks, Nokia Corporation
	Option 2 or new option
	Option 1 might be feasible; however with conditional and composite configuration e.g. Signaling based MDT for capable UE and logging area restricted to cells supporting desired RSRQ types. Otherwise, eNB knowledge on cell configuration and UE capabilities cannot guide interpretation of logged measurement results due to UE mobility in idle, cell reselection.

The aim is to provide mean that give help in right interpretation of varying RSRQ metric values rather than tuning configuration in order to be able to collect desired RSRQ types. Due to Logged MDT nature and release of UE context in the network for the logging operation in idle, some UE assistance may be needed. However, each MDT entry has designed placeholder in Trace Records, thus in our view there will be coordination with SA5 required to facilitate additional information or new range of existing RSRQ entry inclusion. We see it may be difficult to support the extension in Rel-12 already.

	LGE
	Option 2
	We have a similar understanding as CMCC

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 10:

8 companies (CMCC, MTK, ITRI, CATT, Samsung, Nokia Networks, Nokia Corporation, LGE) prefer alt2;

4 companies (NTT DOCOMO, Huawei, HiSilicon, Ericsson) prefer alt1;

3 companies (Nokia Networks, Nokia Corporation, Qualcomm Incorporated) are ok with new option.

As Rapporteur, we would like to go for majority, we propose RAN2 to agree:

Proposal 9: UE includes the RSRQ type information together with the collected data for SON/MDT related purpose;

For immediate MDT, it is only applicable for connected UE, therefore the eNB knows RSRQ type clearly. The only question is whether the trace collecting entity needs to know the RSRQ type? Three options are on the table:
Option 1: specify that the eNB shall add RSRQ type by itself;
Option 2: leave it to implementation;
Option 3: Leave it to SA5;
Question 11: what’s company preference, option 1 , 2 or option 3?
	Company 
	What’s company preference, option 1,2 or option 3?

	
	Which option?
	Remark

	NTT DOCOMO
	Option 2
	No need to specify in the standard.

	Huawei, HiSilicon
	Option 3
	It is SA5 scope, we may send LS to them, and leave it to SA5.

	CMCC
	Option 1 or 3
	If RAN2 agrees to let eNB to include RSRQ type information in the measurement report, it may be preferable to capture it somewhere. If it is not proper, at least we send a LS to SA5 to let them know eNB is required to include RSRQ  type information for measurement report. SA5 then needs to specify it in 32.422 and 32.423

	MTK
	Option 3
	

	ITRI
	Option 3
	

	Ericsson
	Option 2 or 3
	This is in the scope of SA5.

	CATT
	Option3
	

	Qualcomm Incorporated
	Option 1
	Agree with CMCC.

	Samsung 
	Option 3
	

	Nokia Networks, 

Nokia Corporation
	Option 3
	This falls into SA5 responsibility. We should inform about intention and let SA5 decide if this requires some enhancements or is feasible without standard changes.

	LGE
	Option 3
	We think it is out of RAN2 scope.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 11:

10 companies (Huawei, HiSilicon, CMCC, MTK, ITRI, CATT, Samsung, Nokia Networks, Nokia Corporation, LGE) prefer option 3;

2 companies (NTT DOCOMO, Ericsson) prefer option 2;

2 companies (CMCC, Qualcomm Incorporated) prefer option 1.

Considering the majority, we propose RAN2 to agree:

Proposal 10: It is up to SA5 to decide whether and how trace collecting entity knows the RSRQ type;

Question 12: In addition, do we need to send LS to SA5 to indicate our agreement on the support of wideband RSRQ/new RSRQ for MDT?
	Company 
	Do we need to send LS to SA5 to indicate our agreement on the wideband RSRQ/new RSRQ support for MDT?

	
	Yes or no?
	Remark

	NTT DOCOMO
	No
	As said, we think WB and new RSRQ for MDT can be supported by NW implementation. No need to specify in the standard.

	Huawei, HiSilicon
	Yes
	It is SA5 scope, we should send LS to them, and leave it to SA5.

	CMCC
	Yes
	If RAN2 agrees to include RSRQ type information for logged/immediate MDT, RLF-report, ConnEstFailReport, SA5 needs to specify it in 32.422 and 32.423

	MTK
	Yes
	

	ITRI
	Yes
	

	Ericsson
	Yes
	We could send LS to SA5. However, considering this is a TEI-12, it   seems not essential to be completed in rel-12.

	CATT
	Yes
	

	Qualcomm Incorporated
	Yes
	

	Samsung
	Yes
	

	Nokia Networks, Nokia Corporation
	Yes
	Share Ericsson’s guideline

	LGE
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Summary of question 12:

12 companies (Huawei, HiSilicon, CMCC, MTK, ITRI, Ericsson, CATT, Qualcomm Incorporated, Samsung, Nokia Networks, Nokia Corporation, LGE) prefer to send LS to SA5;

1 company (NTT DOCOMO) prefers not;

Considering the majority, we propose RAN2 to agree:

Proposal 11: send LS to SA5 to inform them of RAN2 agreements and ask them to decide whether and how trace collecting entity knows the RSRQ type;
3 Summary
 This contribution is report and summary of email discussion [87bis#12][Joint/TEI12] CRs on extended RSRQ value range and RSRQ definition (Huawei). Based on the inputs of companies, we would like ask RAN2 to agree and confirm following proposals:
Proposal 1: the support of extended RSRQ value range means the UE supports the configuration of threshold in extended RSRQ value range and the report in extended RSRQ value range.
Proposal 2:
· “extendedRSRQ-LowerRange” covers the extension of lower bound of RSRQ value range;
· “rsrqMeasAllOFDM-Symbols” covers both the new RSRQ definition and the extension of upper bound of RSRQ value range;
Proposal 3: introduce one capability for new RSRQ, and the UE supports new RSRQ with wideband if the UE also supports wideband RSRQ;
Proposal 4: introduce q-QualMinRSRQ-AllOFDM-Symbols for new RSRQ definition with narrow bandwidth case, for the new RSRQ definition with wider bandwidth (i.e., wideband RSRQ measurements), Qqualmin is derived as q-QualMinRSRQ-AllOFDM-Symbols – (q-QualMin – q-QualMinWB). No additional broadcast information is needed;
Proposal 4bis: ask RAN4 to give us feedback if they have any concern on our assumption that the measured RSRQ value gap between wideband and narrowband is almost the same regardless of the time domain measurement methods (i.e., legacy or new RSRQ).
Proposal 5: The wideband RSRQ and/or new RSRQ capable UE shall use wideband RSRQ and or new RSRQ for WLAN RSRQ measurement if wideband RSRQ and/or new RSRQ is enabled by the network.
Proposal 6: introduce separate sets of WLAN RSRQ threshold per RSRQ type;
Proposal 7: The wideband RSRQ and/or new RSRQ capable UE shall use wideband RSRQ and or new RSRQ for SON/MDT related measurement if wideband RSRQ and/or new RSRQ is enabled by the network. 
Proposal8: the network shall differentiate RSRQ type of the measurement result for MDT (logged MDT ,immediate MDT, RLF report and ConnEstFailReport). 
Proposal 9: UE includes the RSRQ type information together with the collected data for SON/MDT related purpose;

Proposal 10: It is up to SA5 to decide whether and how trace collecting entity knows the RSRQ type;

Proposal 11: send LS to SA5 to inform them of RAN2 agreements and ask them to decide whether and how trace collecting entity knows the RSRQ type;
Corresponding CRs and LS are provided in [14] [15] [16] [17] and [18].
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