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1. Introduction
The functionality of ANR_UTRA aims to provide operators flexible and efficient means to relieve from burdens of manually setting up and optimizing the neighbour cells relations (NRs) on NW side.
At RAN2#70bis in Stockholm, following agreements regarding ANR_UTRA approach have been reached:
· RAN2 ANR procedure shall consist of UE reading/storing and reporting information obtained from System Information and/or physical measurements of a neighbour cell.

· ANR measurements are under the control of the NW.
· For Intra-UTRA case we could have dedicated control of ANR measurements.
· FFS for inter-RAT case. Depending on the exact method, maybe only the report from UE is needed.
RAN2 identified the following scenarios:

· Inter-RAT: GERAN

· Inter-RAT: E-UTRAN

· Inter-frequency

· Intra-frequency 

At RAN2#71 in Madrid, following three ANR_UTRA approaches were presented and discussed:
· non-Cell-DCH based approach

· Cell-DCH based approach
· MDT based approach

In order to speed up the opinions’ converging from various sides, this paper is dedicated to collect concern points mainly for Cell_DCH based approach or refereed as SI-reading based approach below, and to see how these concern points can be addressed for next meeting.

2. Proposed email discussion organization
In section 3, we shall give out the SI-Reading based approach for ANR_UTRA at first place for reference.
In section 4, according to above scenarios, we shall list out the concern points possibly arising in different topics of SI-Reading based approach. Please coordinate with the rapporteur freely for additional concerns in case missing. Each subsection in section 4 corresponds to one of the following topics:
1. Architecture and procedure issues
· How RNC controls UE to perform ANR measurements? (ANR control )

2. UE impact issues

· Power impact 
· Throughput
· UE and NW complexity
3. Detailed issues
· How UE indicates support of ANR_UTRA?  (ANR capability)
· How RNC triggers UE to start ANR measurements and report ANR measurement results? (ANR triggering )
· How RNC restricts some unexpected usage of ANR? (ANR restriction)
· How UE performs ANR measurements? (ANR measurement )
· How UE reports ANR measurement results? (ANR reporting)
· Other issues
The rapporteur will collect companies’ feedbacks about each concern point of Architecture and procedure issues and UE impact issues. The deadline for this email discussion is Midnight Pacific Time, on 4th October 2010. Your early feedbacks and comments are appreciated. 
3. SI-Reading based approach
This paragraph presents the framework of SI-Reading based approach for information. 
As already presented in [1], [2], [3] at past, the SI-Reading based approach consists of two essential parts:

Part 1: Physical measurements of detected set cells. (ANR physical measurement)
Part 2: SI-reading of indicated neighbour cells. (ANR SI-Reading)
Part 1 and part 2 have been adopted and proved to be quite effective and efficient in ANR_E-UTRA; however, due to limitations of UTRA so far, part 1 and part 2 need comprehensive adaptations and extensions to realise ANR_UTRA. The main steps about SI-Reading based approach are shown in Figure 1 below, which we shall elaborate on with more details in section 4. 
As general guidelines, the more ANR_UTRA’s behaviour aligns with ANR_E-UTRA’s, the less technical risks we shall confront in future and the easier it will be to evaluate the ANR_UTRA’s performance.
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Figure 1: Framework of SI-Reading based approach
4. Discussion

4.1
Architecture and procedure 
4.1.1
Intra-frequency case
For Cell_DCH based approach，intra-frequency detected set cell measurement has been supported by pre-Rel10 UEs and no reception gaps are needed for SI-reading of indicated intra-frequency cell.
Concern point 1: Can intra-frequency detected set cell(s) physical measurement and related SI-Reading be reused for ANR in this case?
	Company
	Opinion on 71#53 Concern point 1

	ZTE
	It can be reused for ANR in this case. For more detailed analysis, please refer to section 2.1 in [4].

For non-Cell-DCH based approach and MDT based approach, new detected cell reselection will be introduced. Detected cell reselection may cause unnecessary reselections, failed registrations, or even missed calls.


	Nokia, NSN 
	Intra-frequency is the only case where we are not too concerned about impact to user experience and therefore SI reading approach for intra-frequency only could be acceptable. However it is worth noting that ANR based on Cell reselection does not require any additional information to be reported by the UE from system information, all of the information for identifying the source is already available in the existing cell update message, and since the changes required are minimal, if we choose another method for inter-freq inter-RAT then our preference would be to use a consistent method also for intra-freq. 


	Huawei
	We also think that it can be reused for ANR purpose. For non-cell-DCH based approach, yes, measurement and reselection of detected set cells seems to be a new UE capability.

	ALU
	Yes. And 2 step procedure is fine.

	CATT
	We agree that SI reading approach would not impact the user experience and could be acceptable.
If the SI reading approach is excluded, PCI/PSC confusion during detected set cell HO failure would occur.

	Telecom Italia
	Yes

	Qualcomm
	Yes, it can be reused. Nokia’s consistency argument is also valid, though.


4.1.2

Inter-frequency case
For Cell_DCH based approach, by extending macro measurement of detected set cell procedures already available in intra-frequency case into inter-frequency case and modifying SI acquisition part already available in UTRA CSG inbound HO procedures for ANR _UTRA, inter-frequency case can be supported.
For inter-frequency scenario, inter-frequency detected set cell measurement has been proved to be feasible in LS [R4-103420] from RAN4.

Concern point 2: Is extending macro measurement of detected set cell procedures of intra-frequency case into inter-frequency case feasible for supporting ANR’s detected set measurement in this case?
	Company
	Opinion on 71#53 Concern point 2

	ZTE
	It is feasible. For more detailed analysis, please refer to section 2.2 in [4].


	Huawei
	Technically we think it is feasible to extend measurement of detected set cell in intra-frequency case into inter-frequency case, of cause this should be evaluated and investigated by RAN4 regarding the performance impacts. In addition, SI acquisition was introduced for inbound mobility to CSG case, but from capability point of view, it is independent, so it could also be reused without modification, but since ANR case is not exact the same as CSG case, so the performance impact might need some investigations.

	ALU
	We consider the 2 parts separately, so for part 1 (ANR physical measurement) this should be covered under the  new Work Item RP-101015 for UMTS. And Part 2 (ANR SI-Reading) we answer with responses to next question.

	CATT
	We think the principles of CSG inbound HO maybe different from ANR, the potential impact on the ongoing service and mobility performance of the inter-frequency SI reading shall be carefully examined.

However, it is not a issue for the UEs which is capable of inter-frequency measurement without GAPs (supporting dual cell or multi carrier).

	Telecom Italia
	Yes, inter-frequency detected set procedures should be reused for physical layer measurements. Work item in RP-101015 should progress in coordination with UMTS ANR.

	Qualcomm
	Allowing identification, measurement and reporting of inter-frquency detected cells is yet to be evaluated by RAN4. Moreover, such a procedure will likely to require extensive configuration of CM gaps, with corresponding impact on cell and UE capacity.

	
	


The impacts on UE’s ongoing service due to autonomous gaps, which are involved in SI acquisition of CSG inbound HO procedure, have been analyzed by RAN4 and reached following views in [R4-093717]: 
Question 2b) For UMTS and LTE, if the UE autonomously receives system information, what is the expected performance impact to an ongoing voice call? RAN2 requests RAN4 to consider solutions for the problem. 

Response: Voice calls in general have 20ms semi-persistent assignments, where new data is transmitted every 20ms and HARQ retransmissions are dynamically scheduled. If a UE autonomously reads SIB, the UE will only miss the subframes from serving cell where SIB is transmitted (1 out 20 TTI) by the H(e)NB, It was well understood that HARQ could easily recover the voice packets if only a small fraction of transmissions are lost due to SIB reading.  Since typically the MIB and SIB reading only takes a single attempt, even if there is any collision between voice and SIB subframes, the collision is unlikely to be persistent. Hence, RAN4 has the view that autonomous SIB reading has minimal impact on an ongoing voice call.
Concern point 3: Should RAN2 send LS to RAN4, asking the impact on UE’s ongoing service due to autonomous gaps, which are involved in SI acquisition for ANR_UTRA inter-frequency case?
	Company
	Opinion on 71#53 Concern point 3

	ZTE
	RAN 2 doesn’t need to send LS to RAN4 to consider the impact on UE’s ongoing service due to autonomous gap, which are involved in SI acquisition for ANR _UTRA inter-frequency case.

We can give following three reasons:

Firstly，SIB transmission by the macro NB is same as the HNB. The MIB includes PLMN id and CGS id, and SIB 3 includes cell id. In order to acquire PLMN id, cell id etc, UEs need to read the MIB and SIB3. Similar as HNB, the MIB and SIB3 reading only takes a single attempt, even if there is any collision between voice and SIB subframes, the collision is unlikely to be persistent.
Secondly, based on current services，NW can decide which UE is suitable to do ANR measurement.

Thirdly, unlike CSG inbound HO procedure, ANR task is less timely urging. In order to minimise the impacts on UE’s service and performances, the best effort criteria can be adopted. Autonomous gaps belong to UE’s action. That means UEs decide whether autonomous gap should be switched on for ANR based on the situations of current services.

Hence the impacts on UE’s ongoing service due to SI reading of macro cells are similar as he case of HNB cells. We have no concern about SI acquisition for ANR _UTRA inter-frequency case. 
For specification modification, please refer to section 2.2 in [4].

	Nokia, NSN
	Use of e.g. DRX was studied in detail during CSG work item in Rel-9 and it was obvious that the available DRX during compressed mode or CPC is unsuitable for SI reading. The only option is therefore autonomous gaps which will cause severe degradation to the ongoing service.


	Huawei
	So far we also don’t have big concern reusing autonomous gaps for SI reading in ANR inter-frequency case, anyway RAN4 already confirmed that autonomous gaps can be used for SI reading in inbound mobility to CSG case, but if RAN2 could identify the big difference between the two cases, more investigations are needed and RAN4 has to be involved.

	ALU
	To mitigate for the impact of SI reading of HNB cells, it was decided to request only SI reading of one PSC, this seems a reasonable restriction also in the case of modifying SI acquisition procedure for ANR inter-freq use. 

LS maybe required to RAN4 to determine the applicable RF conditions beyond which the stated impacts (as above in the LS response from RAN4) do not apply. We note that the following sentence in TS25.133 section 5.13.3 is incomplete as there is still a TBD on the RF conditions

“Additionally, for the requirement to be applicable, the reception conditions shall be [TBD] such that the system frame number of the target CSG cell, the MIB and SIB3 can each be successfully decoded in no more than four attempts”.

 

	CATT
	SI reading within DRX burst or with autonomous gaps seems not suitable in ANR SI reading. 
We suggest to examine how long the GAPs will be used to obtain target cell SI in different cases. And decide how to perform GAP setting beside autonomous gaps in CSG inbound HO.

	Telecom Italia
	In general the ANR is activated by the operator when needed, hence the network should be able to select suitable UEs in order not to heavily affect conversational services. The analysis performed by RAN4 on CSG should is sufficient to take a decision on the feasibility at this stage. RAN4 can be involved to see if additional work is needed in their specifications, in case this option is selected as the final solution. 

	Qualcomm
	Neither Compressed Mode nor CPC DRX gaps are suitable for SI reading. The impact of autonoous SI acqusition gaps is drescribed in 25.133 (section 5.13: up to 600 ms interruption, in low mobility environments). This could cause severe degradation of ongoing service.
Moreover, the paragraph from the RAN4 LS [R4-093717] is misquoted, since it refers to impact of SI acquisition on an LTE connected mode UE. The impact on UMTS CELL_DCH UEs is [R4-093717]:

For UMTS, with 20 ms voice packets, and 20 ms P-CCPCH TTIs, autonomously reading one HNB P-CCPCH TTI during CS voice traffic on the macro results in loss of two voice packets (40 ms). At least three (discontinouous) TTIs need to be read to acquire the SIBs of interest (SIB3 or SIB4) from the HNB BCH:

- 1 TTI synchronizing with the HNB SFN;

- 1 TTI for MIB acquisition (timing known once HNB SFN is known);

- 1 TTI for SIB3 (or SIB4) acquisition.

Moreover, if the schedule of SIB3 (or SIB4) is not listed in the MIB, at least one additional TTI is needed to acquire the SB. Hence, autonomous gaps for UMTS SIB3 (or SIB4) acquisition from HNB can result in three 40 ms discontinuous gaps in CS voice on the source RAN if SIB3 is scheduled in MIB.


4.1.3
Inter-RAT case: E-UTRAN
For E-UTRA, current TS 25.133 states that “The UE shall be able to identify new E-UTRA cells and perform RSRP measurements of identified E-UTRA cells if carrier frequency information is provided by the serving cell”, and the current specification has supported E-UTRAN cell’s SI acquisition. 
Concern point 4: Can RNC configure UE to perform E-UTRAN detected set cell(s) physical measurement and related SI-Reading?
	Company
	Opinion on 71#53 Concern point 4

	ZTE
	Autonomous SIB reading has minimal impact on UE’s ongoing voice call. The reasons are the same as inter-frequency case.

we have no concern about impacts to user experience, because this is equivalent to ANR_E-UTRA. In ANR_E-UTRA , autonomous gap can be used to acquire SI. Please refer to the following sentences in TS 36.331:

1>
for each measId included in the measIdList within VarMeasConfig:

2>
if the purpose for the associated reportConfig is set to 'reportCGI':

3>
if si-RequestForHO is configured for the associated reportConfig:

4>
perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using autonomous gaps as necessary;

3>
else:

4>perform the corresponding measurements on the frequency and RAT indicated in the associated measObject using available idle periods or using autonomous gaps as necessary.

For specification modification, please refer to section 2.3 in [4].

	Nokia, NSN
	Same concern as point 3

	Huawei
	Technically it is feasible, same comments as point 3.

	ALU
	For detection of E-UTRAN cells, we note that as this can be done already with reselection procedures, so we wonder if the same internal UE mechanisms to detect IRAT cells could be used in cell_DCH. 

	CATT
	See concern as point 2, in our understanding the principles of CSG inbound HO maybe different from ANR. It is suggested to examine how long the gaps shall be used and how much the ongoing service will be impact.

	Telecom Italia
	Same comments as point 3. In addition, we would recommend to use the same function both for UTRAN and E-UTRAN case, i.e. CELL_DCH for one RAT and reselection for another should not be recommended.

	Qualcomm
	Same as point 3


4.1.4
Inter-RAT case: GERAN
For Cell_DCH based approach, the inter-RAT GERAN macro measurement of detected set cell will be reused and inter-RAT E-UTRAN cell’s SI acquisition can be extended into inter-RAT GERAN case. 
Current TS 25.331 states that GERAN cells which have not been verified can be measured and reported, so the current UTRAN measurement mechanism can support reporting BSICs for missed GSM cells.
Concern point 5: Can RNC configure UE to perform GERAN detected set cell(s) physical measurement for ANR?
	Company
	Opinion on 71#53 Concern point 5

	ZTE
	We have no concern about this point. For specification modification, please refer to section 2.4 in [4].

	Huawei
	Technically it is possible, but of cause it requires new UE capability to support this.

	ALU
	For the GERAN cells which have not been verified by UE, the UE meas report only gives the GSM cells ARFCN, so it is not clear to us how this is a reuse of a functionality, as we need the BSIC to then request any follow on SI reading.

	CATT
	We have different understanding on the current reporting for missed GSM cell. 

According to TS 25.331, for GSM measurement, NW must configure BSIC and BCCH ARFCN for a GSM cell, and the UE only report BCCH ARFCN if it is not required to verify BSIC, which means this GSM cell should already included in the NCL.
It is not clear the UE behavior when the BSIC and BCCH ARFCN is not signalled to the UE.

	Telecom Italia
	This is somewhat a new capability with respect to CSG mobility, hence we are more open to discuss how to address the specification work. With respect to ALU comment, as far as we understand it, there should be no need to verify the BSIC as the SI reading should finally resolve the confusion.

	Qualcomm
	This is a new UE capability. Compressed Mode gaps only allow reporting of monitored GERAN cells (c.f. 25.133)

	
	


The following section in TS 36.331 means that SI reading of GERAN cell has been supported in ANR_E-UTRA.

MeasObjectGERAN ::=




SEQUENCE {


carrierFreqs





CarrierFreqsGERAN,


offsetFreq






Q-OffsetRangeInterRAT

DEFAULT 0,


ncc-Permitted





BIT STRING(SIZE (8))

DEFAULT '11111111'B,


cellForWhichToReportCGI



PhysCellIdGERAN



OPTIONAL, 
-- Need ON


...

}
Concern point 6: Can RNC configure UE to perform related GERAN cells’ SI-Reading?
	Company
	Opinion on 71#53 Concern point 6

	ZTE
	We have no concerns about this. Since this has been supported by ANR_E-UTRA. How long autonomous gaps are needed to perform SI reading for GERAN cell has been researched in LTE ANR. 
For specification modification, please refer to section 2.4 in [4].

	Nokia, NSN
	We are not sure how it can possibly be concluded that detected set cell measurement is no big effort to the UE, without any study + in particular study in RAN4. Further, we have no information how long autonomous gaps are needed to perform CSG SI reading + therefore do not have the required information to decide whether such service interruption is acceptable, and even we do not know if it can cause out-of-sync + call drop. Therefore we need to see some study on this + suggest that the correct working groups would be RAN4 and GERAN. 


	Huawei
	For ANR to GERAN, regarding SI reading, we are not sure for this point, because system information scheduling is different from URAN/E-URAN, so the performance impact could be less or worse. But we don’t have big concern on this, because anyway, network will not select a UE with ongoing time-sensitive service to perform ANR.

	ALU
	Interesting observation raised by ZTE, and agree with Nokia as we think RAN4 would need to be involved. 

	CATT
	We think there is difference between LTE and UTRA case, e.g. the DRX period of CELL-DCH state in UTRA is shorter than in LTE. We agree that the impact of  SI reading need to be examined.

	Telecom Italia
	This is somewhat a new capability with respect to CSG mobility, hence we are more open to discuss how to address the specification work. The performance analysis done for LTE ANR could be sufficient for a common understanding, but no strong opinion on the need of additional analyses.

	Qualcomm
	Such capability does not exist for UTRAN and would require RAN4 involvement,

	
	


4.2
UE impacts
End user perceived impacts need to be considered, including power consumption, throughput, UE and NW complexity.
4.2.1
Power consumption
Firstly, ANR task is sort of infrequent work for one specific UE. In case where ANR is used for NR table construction in initial NW phase, NW control UEs to perform ANR measurements, so power consumption for these ANR task holder UEs are foreseen. In case where ANR is used for NR table optimisation in mature NW phase, only a few among hundreds of UEs averagely per cell shall be involved in ANR measurements. 

Secondly, the power consumption for specific UE is mainly due to SI reading and signalling transmissions in some TTIs.

Thirdly, unlike the other two approaches, Cell_DCH based approach doesn’t need to store SI.

Concern point 7: Is SI-Reading based approach acceptable in terms of UE power consumption? 

	Company
	Opinion on 71#53 Concern point 13

	ZTE 
	According to the above analysis, we think it is acceptable.

	Nokia, NSN
	We have seen no analysis so cannot say if it is acceptable or not. 

	Huawei
	We assume ANR measurements would anyway cause additional power consumption, but so far we have not made the analysis on the comparison of DCH based approach and non-DCH based approach regarding the power efficiency issue. But we are not sure if it should be a big concern.

	ALU
	Agree with Nokia

	CATT
	May be this is not the key issue of CELL-DCH ANR.

	Telecom Italia
	As it is part of the connected mode behaviour, we expect the power consumption in addition to the ongoing functions should be negligible. However as this strongly depends on the UE implementation, it is difficult to perform such an analysis. As stated above, ANR should be activated by the network in a wise manner.

	
	


4.2.2
Throughput
Concern point 8: Is the impact on UE’s throughput acceptable?
	Company
	Opinion on 71#53 Concern point8

	ZTE
	The throughput is impacted by autonomous gaps for SI reading. According to section 4.1, this is the question related to concern point 3 for inter-frequency case, concern point 4 for inter-RAT:E-UTRAN case and concern point 6 for inter-RAT:GERAN. So please refer to concern point 3, 4 and 6.

	Huawei
	We don’t have strong opinion on this, we assume this should not be a big concern.

	CATT
	See concern of point 2,3,4 and 6

	Telecom Italia
	The network can ensure that the impact on the ongoing services is limited.

	Qualcomm
	See concerns 3, 4, 6. 

	
	

	
	


4.2.3
UE and NW complexity
ANR_UTRA consists of two parts: unknown cell detecting; SI reading/restoring/reporting.
The UE and NW complexity of Cell_DCH based approach is shown in following table: 
	Complexity impact
	UE complexity
	NW complexity

	
	detected set cell measurement
	SI reading/restoring/reporting,
	detected set cell measurement control
	SI reading/restoring/reporting, control

	Intra-frequency
	No impact because of supporing detected set cell measurement in current specification.
	No impact because of SI reading in this case in current specification.
	No impact because of supporing detected set cell measurement control by NW in current specification.
	Limited impact because of some IEs added to SI reading control/reporting.

	Inter-frequency
	Limited impact because of extending intra-frequency detected set cell into inter-frequency detected set cell in current specification. 
	no impact because of supporting SI reading in this case in current specification.
	Limited impact because of introducing inter-frequency detected set cell measurement control by NW in current specification similar to intra-frequency detected set measurement control.
	Limited impact because of some IEs added to SI reading control/reporting.

	Inter-RAT: E-UTRAN
	No impact because of supporing detected set cell measurement in current specification.
	no impact because of supporting SI reading in this case in current specification.
	No impact because of supporing detected set cell measurement control by NW in current specification.
	No impact.

	Inter-RAT: GERAN
	No impact because of supporing detected set cell measurement in current specification.
	Limited impact because of supporting SI reading for GSM cell in UTRAN like in E-UTRAN.
	No impact because of supporing detected set cell measurement control by NW in current specification.
	Limted impact because of introducing SI reading and reporting for GSM cell in UTRAN like in E-UTRAN.


Table 1:  UE and NW complexity about Cell_DCH based approach
Concern point 8: Is impact on UE and NW complexity acceptable?
	Company
	Opinion on 71#53 Concern point 7

	ZTE
	It is acceptable for limited impacts and less deployment risks. 

	Huawei
	Our understanding, anyway additional complexity is introduced whether for DCH based approach or non-DCH based approach.

	CATT
	We think “supporting in current specification” is not identical to “no impact to the UE”, maybe we cannot assumption that the UE needs to support CSG inbound HO.

For CELL_DCH based approach, there maybe has little impacts on UE and NW complexity for intra frequency case., but for inter frequency case, inter-RAT case, it is need to examine the impacts on UE and NW complexity, e.g. via the raised issues.

	Qualcomm
	DCH-based ANR offers much fewer opportunities for measurement and SI acquisition for detectable cells. Managing these reduced opportunities can be a source of complexity for both UE and NW.

	
	

	
	


4.3
Detailed issues

4.3.1
ANR capability
The detailed issues about ANR_UTRA have been discussed extensively in [1],[5],[7],[9],[10]. 
Concern point 9: Is ANR capability optional for Rel10 UE in UTRA?
	Company
	Opinion on 71#53 Concern point 9

	ZTE
	For SI-Reading based approach, UE needs to able to detect and perform SI-reading to unknown neighbour cells out of NCL, which ought to be sort of independent and enhanced functionality. Hence it should not be required for all Rel10 UEs to support ANR, and UE capable of ANR measurements should indicate such capability in UL messages like “RRC Connection Setup Complete”. To be more concrete, ANR capability is meant to indicate that UE supports physical measurement and SI-reading of detected set cells.


	Nokia, NSN
	Of course it is important that the feature is optional for the UE regardless of the chosen solution, support of ANR feature should not hold up the support of other features in Rel-10. 

It is of particular importance with SI reading method due to the significant adverse effect on the user experience and system performance that the feature is optional.

	Huawei
	We also think it shall be optional.

	ALU
	Yes

	CATT
	Yes. We agree that ANR is optional for the UE, and for any approach the UE should indicate its ANR capability to NW.

	Telecom Italia
	We could accept that the capability is signalled if this can ease the development and the IOT of the feature

	Qualcomm
	Yes, regardless of approach.


It is worth discussing further whether the ANR capability should be distinguished into different types, e.g.: intra-frequency ANR capable, inter-frequency ANR capable, UMTS->LTE ANR capable, UMTS->GSM ANR capable. E.g. certain UE can support UMTS->LTE ANR measurement but no UMTS->GSM ANR measurement; while certain UE can support intra-frequency ANR measurement but no inter-frequency ANR measurement. The finer granularity of ANR capability is supposed to be beneficial to both NW and UE, because NW can make proper ANR configurations based on ANR capability of UE. Similar ideas were proposed in [7], [8], which points out explicitly the essence of ANR capability: Support of Inter-frequency/Inter-RAT Detected Set Cell. In [9], it was proposed that “SI acquisition for the cells within the monitored set shall also be taken into account.” We think this proposal can be treated in the scope of ANR capability as well. 
Concern point10: ANR capability is distinguished into different types, and their dependency should be captured if required.
	Company
	Opinion on 71#53 Concern point 10

	ZTE
	Because different case needs different information to be reported, ANR capability is better to be distinguished into different types, independent of the method used for ANR_UTRA.

	Nokia, NSN
	Clearly, if SI reading solution would be chosen there is a significant difference between procedures and functionality required to perform ANR towards different RATs + therefore capability for each RAT type should be separate. Other solutions do not have such a problem, for example cell reselection is already widely deployed and tested therefore the effort in implementation and test is far less. 

	Huawei
	We also think that ANR capability should be distinguished, e.g., ARN within UTRAN, ANR to E-UTRAN, ANR to GERAN.

	ALU
	Yes

	CATT
	We think the granularity of ANR capability depends on the approach we chose

	Telecom Italia
	We would prefer to avoid capability fragmentation, if not strictly needed, for example inter-frequency and inter-RAT (E-UTRA, FFS for GERAN) could be kept together. 

	
	


It’s up to NW’s implementation that RNC tries to choose the most suitable UE among a group of ANR capable UEs for specific ANR task. E.g., UE A and UE B have the same ANR capability, same location in the same cell, and same mobility traces …except that UE A is undergoing a CS voice call, while UE B is undergoing a PS background call before inter-frequency ANR measurement is to be triggered, then in RNC’s point of view, UE B is more suitable than UE A for this specific ANR task. 
Concern point 11: It is up to NW’s implementation to select suitable UE to perform specific ANR measurement. 
	Company
	Opinion on 71#53 Concern point 11

	ZTE
	Yes, it is.

	Nokia, NSN
	Agree that it is under control of the NW to enable ANR measurements for specific UEs, this was agreed already in RAN2

	Huawei
	Yes

	ALU
	Yes

	CATT
	Yes

	Telecom Italia
	Yes

	
	


4.3.2
ANR triggering
The detailed issues have been discussed in [4],[5],[10].

In case where UE has been provisioned with intra-frequency/ inter-frequency/inter-RAT physical measurement(s) message for preparation of HO and be required to perform ANR measurement via “Measurement Control” according to NW implementation , the corresponding ANR physical measurement can be performed concurrently and be reported if ANR measurement result satisfies triggering criteria. E.g. 1, during intra-frequency physical measurement of known neighbour cell A, RNC can command UE to physically measure intra-frequency detected set cells by the way with best effort, and then as result, UE detects out neighbour cell B which is not in NCL. After a while, 1a event of cell B is triggered, and then UE shall report L1 measured results of cell B to the serving cell A. Cell B ‘may be included into AS or be the target serving cell. E.g. 2, during inter-frequency physical measurement of known neighbour cell C, RNC can command UE to physically measure inter-frequency detected set cells by the way with best effort, and then as result, UE detects out neighbour cell D on the different carrier which is not in NCL. After a while, 2b event of cellD is triggered, and then UE shall report L1 measured results of cell D to the serving cell C. Cell D maybe the target serving cell. The threshold for event evaluation may need to be set properly so that UE has sufficient time to perform ANR physical measurements. 
Concern point 12: Can RNC trigger ANR physical measurements for HO according to related detected set cell physical measurements?
	Company
	Opinion on 71#53 Concern point 12

	ZTE
	If detected unknown cells have good signal, RNC can consider these cells for HO according to related detected set cell physical measurements. The cell-DCH based solution will not be limited to trigger ANR measurements towards the new cell at cell edge, though usually it will trigger the inter-frequency and inter-RAT detected cell measurement at the cell edge according to current measurement events, because it is based on UE dedicated measurement control, which means more flexible trigger requirement is allowed.

	Nokia, NSN
	From reading the above inter-freq case, it seems to mean that NW can only trigger ANR measurements towards Cell D at cell edge based on the trigger for handover measurements to Cell C? This works only if there is coverage of Cell C and Cell D in the same place, but if Cell D is not strong enough to perform SI reading at the point that measurements are triggered for Cell C then we can never obtain the ANR information for Cell D. 

Furthermore, the proposal above is to set the thresholds for handover evaluation towards cell C in order to take into account that ANR measurement may need to be performed on Cell D. We have strong concerns about any procedure that will affect the existing handover evaluation as this can result in dropped calls/failed handover. 

For inter-frequency does this also mean that NW has to enable an additional compressed mode pattern in parallel to those already active for ANR measurements, or is it expected that UE should be capable of performing all of these in the existing compressed mode gap pattern? 

Either way, we need to be very careful that activation of ANR measurements does not have an adverse effect on existing procedures. Clearly there needs to be RAN4 involvement to assess such risks, and until that happens we are extremely concerned about agreeing such a method. 

	Huawei
	Don’t understand the intention of this point. 
Our understanding of DCH based approach is, from procedure point of view, network could just use measurement control message for ANR purpose, with an ANR indicator or detected set cells enabled command, etc., UE just reports the measurement results, in which cells out side of NCL could be included. I agree with Nokia that ANR and HO should be separate message and active mobility should not be impacted, I suppose it is up to UE capability and network implementation. Also, we think current measurement criteria (event triggered or periodic) could be reused for evaluating a missing neighbour cell, of cause detailed parameters for different case should be considered accordingly.

	CATT
	In case the potential HO to an CGI unknown cell, the aforementioned examples using the current trigger event to initiate ANR measurement and SI reading may cause the impact on HO, e.g. if reading SI after 2b is triggered,  HO latency or even HO failure would occur.

	Qualcomm
	Unclear whether this point intends to reuse current event triggering thresholds/offsets/etc or allow for the definition of new events for the specific use of 3G-ANR.
In the former case, we share Nokia’s concerns. In the latter case, the limitation on measurement ids needs to be considered, as well as the need to extra Compressed Mode gaps for detection of inter-frequency/inter-RAT cells.

	
	


Concern point 13: Can the triggering of SI-reading be decoupled from UE’s usual HO procedure？ 
	Company
	Opinion on 71#53 Concern point 13

	ZTE
	Unlike CSG inbound mobility procedure where the SI-reading is always coupled with UE’s CSG HO, in ANR_UTRA, RNC may decouple ANR SI-Reading with UE’s usual HO procedure. E.g. UE can finish the expected HO procedure firstly, either not to perform ANR SI-Reading or perform ANR SI-Reading at suitable timing afterwards.  



	Nokia, NSN 
	This appears to contradict the point made above in (4) regarding triggering ANR measurements when HO measurements are triggered, so more evidence needs to be shown whether it’s possible to de-couple, as the explained procedures so far have a tight dependency on existing HO procedure.
Further, the statement made above that ANR measurements can be performed after handover – our assumption is that this statement applies only for intra-RNC handover case – otherwise how are the L1 measurements transferred to the target RNC. Is it expected then that compressed mode and autonomous gaps are enabled following a successful handover? 

	Huawei
	We tend to agree with ZTE that this two procedure could be separated, e.g., UE reports configured neighbour cell(s) and/or the detected cell(s) satisfying HO criteria, network handovers this UE to a selected target cell (should not be a detected cell in this case, since SI reading is needed later on), network could ask another UE to perform SI reading of the detected cell with reported PSC.

	CATT
	It seems that SI reading maybe can be deemed to be decoupled from HO in some cases, whereas, in some cases the HO shall be based on ANR measurement.

We also have the same concerns that if the UE can start SI reading after HO immediately, which may results HO failure.

	Qualcomm 
	Unclear to which entity the UE is meant to report the acquired cell identity. If to the source cell, it is unclear there is enough time (SI acquisition time requirements are described in 25.133). If to the target cell, the usefulness of 3G-ANR becomes unclear (or maybe additional network signalling is needed?)

	
	


Concern point 14:  (from [5]): Should ANR_UTRA be supported for stationary devices? 
	Company
	Opinion on 71#53 Concern point 14

	ZTE
	For inter-frequency/inter-RAT scenarios with special deployment such as Marco-Micro-Pico, it’s interesting to investigate whether ANR measurement can be triggered even for stationary devices. If yes, RNC may command UE to perform ANR measurement whenever NW thinks it necessary, regardless of ANR UE’s mobility behaviours.

This is typically useful when many NR holes occur in small geographical area due to re-planing of NW or destruction caused by natural catastrophes.

	Nokia, NSN
	What would be the trigger for this? How would network determine if UE is stationary? 

It’s widely known and accepted that compressed mode should be active only when really necessary so clearly this needs to be somehow limited based on a known trigger. 

	Huawei
	Don’t understand the intention of this point.
Selection of a UE to perform ANR is up to network decision, of cause this UE should be ANR capable, for other factors, they are purely implemental. Even for a stationary ANR capable terminal, if there is a time-sensitive service on going, say CS call, in our understanding, it should not be selected.

	ALU
	Not certain what the concern is here. If UE supports ANR, why would it make difference if it was stationary or moving.

	CATT
	We share the same concern with Nokia. The trigger detected cell measurement and SI reading needs to be addressed. 

	
	


4.3.3
ANR Restriction
The detailed issues have been discussed in [5] and [11].
As raised in ANR_UTRA, ANR may be used by the malicious NW to steal other network’s deployment, and some unexpected usage of ANR should be discussed. Hence some restrictions or limitations in ANR configurations need to be considered, so that UE can not do illegal things during ANR measurements. 
Concern point 15: RNC poses restrictions or limitations in ANR control.
	Company
	Opinion on 71#53 Concern point 15

	ZTE
	Interference monitoring from other PLMNs should be further discussed for UTRAN ANR. For CELL-DCH based solution, only some restriction configuration needs to be considered in measurement control message to solve this issue.

	Nokia, NSN 
	Not clear what this means - is this the same as point#3? 

	Huawei
	Not sure the intention of this point.

	ALU
	Same as Nokia NSN and Huawei, Not clear what these illegal things are meant to be.

	CATT
	Some restriction from UE side maybe is desirable to resolve this issue, e.g. to avoid UEs reporting not allowed detected cells.

	
	


4.3.4
ANR measurement

For SI-Reading based approach, the UE’s ANR measurement refers to two parts: (1) ANR physical measurement, (2) ANR SI-Reading. With proper ANR configurations, UE shall perform corresponding (1) and (2) within its ANR capability.
For ANR physical measurement, due to extra physical measurement of detected set cells, UE may start its measurement earlier but event(s) is triggered in the same way as before. For ANR SI-Reading, upon receiving commands, UE shall try to obtain L2 info such as Cell Identity, LAI etc. of indicated cell by reading its SIBs. In minority cases where RNC needs L2 info urgently, autonomous gaps can be used by UE for SI-Reading, so UE shall abort its data reception for whiles at the cost of service degrading. In majority cases where RNC does not request L2 info urgently, RNC can schedule UE with low data activity in wise way e.g. DRX, UE shall take advantage of each suitable gaps for SI-Reading with best effort. Due to uncertain availability of reception gaps for SI-Reading, UE may fail SI-Reading sometimes, if so, RNC may trigger another SI-Reading attempt for this UE or another more suitable UE.
Concern point 16: Shall UE perform ANR physical measurement in the same way as before and perform ANR SI-Reading by using autonomous gaps?
	Company
	Opinion on 71#53 Concern point 16

	ZTE
	SI triggering is decided by NW according to RRM algorithm like triggering inter-frequency measurement. Associated with autonomous gap, this is same as concern point 3 for inter-frequency case, concern point 4 for inter-RAT: E-UTRAN and concern point 6 for inter-RAT: GERAN, so refer to the ZTE’s views about concern point 3, 4 and 6.

	Nokia, NSN
	It was agreed already that ANR isn’t a time-critical task. Also it’s not possible to obtain SI during existing DRX methods in CELL_DCH, only autonomous gaps are suitable for that purpose. In order that there is a long enough DRX period to perform SI reading, UE must be moved to a high mobility state such as CELL_PCH. 
We would like to know what the trigger would be for initiating SI reading, and what the trigger would be for enabling compressed mode + inter-frequency measurements. So far, only vague descriptions have been made and no concrete solution proposed. The only descriptions that have been given appear to be coupled to the existing handover procedure + may require modifying/affecting the handover procedure which is not acceptable. 

	Huawei
	Please see our comments on point 12 and point 3.

	CATT
	Please see our comments on point 4 and 12.

	
	

	
	


4.3.5 
ANR reporting
The analysis regarding ANR reporting of three ANR_UTRA methods is shown in Table 2 below:
	Compared analysis
	Reporting cell number
	NW control
	Message of Physical measurement information
	Message of SI reporting
	Need of SI storing
	SI reading
	latency
	Accuracy  for NCL optimization

	Cell_DCH based approach
	Multiple cells
	Supporting by the current specification
	Supporting by Measurement report message
	Supporting by Measurement report message 
	no
	Yes because of acquisition of CGI
	reporting as quickly as possible if satisfying reporting criteria
	Yes because of no delay

	Non_Cell_DCH based approach
	One previous camped cell
	FFS because of SYSTEM message control measurement for cell specific.
	Maybe Supporting by adding new IEs in cell reselection procedure. 
	Maybe Supporting by adding new IEs in cell reselection procedure.
	yes
	FFS because of security

 
	Delay because of reselection procedure time
	Limited because of delay

	MDT based approach 
	Lots of cells
	FFS because of SYSTEM message control measurement for cell specific.
	Supporting by adding new IEs in cell reselection procedure.
	Supporting by adding new IEs in cell reselection procedure.
	yes
	FFS because UEs under idle and PCH states do not know if there would be PSC/PCI confusion 
	Delay because of reselection procedure time
	Limited because of delay


Table 2:  compared ANR reporting about three ANR methods
Concern point 17: Does Cell_DCH state enjoy more advantages in ANR reporting than other states?
	Company
	Opinion on 71#53 Concern point 17

	ZTE
	Based on Table 2, agreed

	Nokia, NSN
	We have seen no advantages listed, so we are not sure where the above statement comes from + since it appears there are significant drawbacks we cannot agree to such a statement.. Some questions on the above claims: 

1. “UE has sufficient capacity to report a large number of useful info for NR table construction or optimization”: what do you mean by capacity ?

2. “a large number of useful info for NR table construction or optimization”: could you indicate the size of this expected large number ? 

3. “If operator wants the NR table established with small latency”: What is the use-case for this? It was agreed that ANR is not time-critical – so surely ANR should be best effort? 

4. “and high accuracy”: could you precise what you mean by “high accuracy” ? 

About the last statement on latency: it has not proven to be faster than any other method. Some arguments would be needed to elaborate on this assumption. From the previous meeting, we had shown that in fact due to the many more users in a non-CELL_DCH state, a non-CELL_DCH ANR method would be more likely to provide more results more quickly than a CELL_DCH method. 



	Huawei
	We agree we could analyze and compare the three approaches based on those factors in the table above, as to the conclusions, more discussions are needed.

	Qualcomm
	Needs more analysis. Also, in addition to Nokia’s comment, it is not clear what the security and storing issues are.

	
	

	
	


4.3.6
Other issues
Concern point 18: One of the goals of the WI is to enable ANR while minimising end-user perceived impact to UE performance. The use of autonomous gaps causes disruption to the service + will be noticeable to the end user – is this an acceptable trade-off and does it meet the goal of the WI? 
	Company
	Opinion on 71#53 Concern point18

	ZTE
	This is the same concern as section 4.2 .

For the use of autonomous gaps causes disruption to the service + will be noticeable to the end user, this is the same as concern point 3 for inter-frequency case, concern point 4 for inter-RAT: E-UTRAN and concern point 6 for inter-RAT: GERAN, so refer to the ZTE’s views about concern point 3, 4 and 6. 

	Nokia, NSN
	We think it is totally unacceptable that there should be a noticeable adverse effect on the end-user and believe the WI objectives would not be met.

Furthermore we have no information how long the gaps would need to be to perform ANR to GSM cell + are not therefore in a position to determine if this is acceptable or not.

In addition to service interruption, it’s likely that ANR requests can increase call drop rate (see concern point 19)

	Huawei
	Our understanding, ANR shall of cause have no or as less as possible impact on the end-user experience. Autonomous gaps were proved to be workable by RAN4 for CSG case, so if RAN2 identified new issues in ANR case, perform impact analysis are needed in RAN4.

	CATT
	We think quantificational evaluation of the impact on the service shall examined, e.g. to evaluate the latency cause by related control procedure SI reading and reporting.. 



	Qualcomm
	We have not seen any analysis to evaluate impact.
For hand-in to HNBs, SI Acquisition during CELL_DCH was selected since the UE had to be in CELL_DCH. 3G-ANR has no such restriction.

	
	


Concern point 19: The specification does not mandate that RNC ID is always contained in Cell ID, therefore SI reading does not provide all of the information necessary to establish missing neighbour relations.

	Company
	Opinion on 71#53 Concern point 19

	ZTE
	RAN3 has already identified this issue, which needs to be solved within WI. For other approaches, this also needs to be considered.

	Nokia, NSN
	Unless we mandate that ANR network shall provide RNC ID in Cell ID, or change system information to transmit RNC ID then the SI reading solution doesn’t work in all cases.



	Huawei
	As a network vendor, we don’t think that a global cell ID doesn’t contain the RNC ID info, but we do notice that there are some different contexts regarding the global cell ID between 25.401 and 25.331, maybe some clarifications are needed.

	ALU
	Tend to agree with Huawei, It is not clear to us either that the UE does need to provide the RNC Id. For instance in LTE ANR, GCI is PLMN and cellId. And as cellId is unique in a PLMN, therefore there must be internal mapping within NW to identify RNC Id.

	CATT
	If it is really a issue, we think it is common for all approach.

	Qualcomm
	This is an issue that needs to be resolved for LTE-ANR acquisition of UMTS cells, regardless of how 3G-ANR proceeds.


Concern point 20: What is the trigger for enabling compressed mode (step 3 in Figure 1 above)?

	Company
	Opinion on 71#53 Concern point 20

	ZTE 
	Autonomous gap is used in Cell_DCH based approach. Triggering ANR measurement means that the related UE can start autonomous gap for SI reading.

	Nokia, NSN
	Not clear to us. Will compressed mode be triggered when serving cell goes below a threshold, or will NW randomly trigger compressed mode? 



	Huawei
	In Figure 1 step 3, ANR capable UE should be able to measure the configured inter-freq/RAT detected set cells with the assigned compressed mode, while for SI reading, autonomous gaps is used.

	ALU
	Triggering for CM for ANR procedure is under domain of RNC. But in order to reduce any complexity associated with event triggering we would be fine with periodic only measurements.

	CATT
	Not clear whether the current trigger events will be suitable for UTRAN ANR .

	Qualcomm
	Unclear; any trigger would need to minimize use of Compressed Mode.


Concern point 21: What is the trigger for enabling SI reading (step 7 in Figure 1 above)?

	Company
	Opinion on 71#53 Concern point 21

	ZTE
	SI reading triggering is NW decision according to RRM algorithm. This belongs to implementation of NW.

	Nokia, NSN
	Not clear to us. Reported cell level needs to be sufficiently high that SI reading will be successful, but at a serving cell level that is also high enough that call won’t be dropped. How will inter-freq event be triggered? Currently these are frequency quality based and detected set doesn't affect the result. 



	Huawei
	As UMTS/GSM are massively deployed and mature network, so we believe SI reading would be seldom performed. We agree that it is up to RNC decision, but we don’t think triggering of SI reading is quality related.

	ALU
	Please refer to one of our previous points responses, on RAN4 input for RF conditions

	CATT
	We agree with ALU, this is related to RF conditions, and if we starting SI reading too early which may cause reading SI failure and some kind wasted effort. On the contrary, if SI reading triggered to late which may lead HO failure. So it may be helpful to define some new trigger event.


	Qualcomm
	To minimize disruption to UEs, it is not sufficient to only account for RF conditions.


Concern point 22: How is the call drop rate and failed HO rate affected by enabling ANR measurements?

	Company
	Opinion on 71#53 Concern point 22

	ZTE
	The call drop rate and failed HO rate affected by enabling ANR measurements is mainly due to the use of autonomous gap. So this concern is same as concern point 3 for inter-frequency case, concern point 4 for inter-RAT: E-UTRAN and concern point 6 for inter-RAT: GERAN, so refer to the ZTE’s views about concern point 3, 4 and 6.

	Nokia, NSN
	Not clear to us, it appears that the existing descriptions would cause adverse effect to the call drop rate due to increased signalling burden, increased measurement load and especially autonomous gaps performed near the cell edge. Existing handover measurement thresholds would need to be changed + this poses a high risk to existing NW deployments. Furthermore, the inter-freq CSG requirements (600ms autonomous gap) were based on the assumption of a low speed UE and relatively good radio conditions. It’s highly likely that the conditions for performing ANR are much worse, and as a result the autonomous gap requirement may need to be even longer. UE doesn’t receive power control bits from the serving cell during autonomous gap – so how can power control be maintained so that UE doesn’t lose sync with the serving cell? 



	Huawei
	We think HO procedure is of higher priority, should not be impacted by ANR, and ANR procedure could be separated from HO procedure. Assuming that, ANR capable UE can measure detected cells in DCH state, just as a LTE UE, so whether HO would be impacted depends on SI reading.

	ALU
	Not clear to us at this point that there are any adverse effects if good NW behaviour.

	CATT
	We think this is related to the SI trigger event we chose, if the CGI of the target cell is too late to report to NW, which could have bad effect on HO.

	Qualcomm
	This has yet to be studied. The requirements in 25.133 were derived assuming low mobility channel coditions, which may not hold for ANR.
A UE taking gaps for SI acquisition may miss an RRC handover command.


Concern point 23: Is it acceptable that ANR feature should be dependant on CSG feature in Rel-9?

	Company
	Opinion on 71#53 Concern point 23

	ZTE
	For Cell_DCH based approach, ANR is decoupled from CSG feature from function point of view. Only SI reading control and SI reporting are reused with modification. This is similar as ANR_E-UTRA and LTE CSG: function is separate but procedures are reused. 

	Nokia, NSN
	Obviously it’s not desirable or sensible that ANR could only be made available after CSG feature in Rel-9 is available, such feature dependencies should be avoided.

	Huawei
	We agree with Nokia&NSN.

	ALU
	Agree with all above, no feature dependency but maybe reuse of SI acquisition procedure.

	CATT
	We agree with Nokia&NSN.

	Qualcomm
	No; the two featurs should not be coupled.


Concern point 24: How does SI reading method determine which cells to add to the neighbour list? 
	Company
	Opinion on 71#53 Concern point 24

	ZTE
	Which cells to add to the neighbour list is decided by NW according to the detected set cell measurement result. For CELL-DCH based solution when UE reported the new cell in the serving cell, which means UE can find the new cell with good signal under the coverage of the serving cell, then it is natural that the new cell can be considered as the NR of the serving cell. However, this first info is not enough, the serving cell could also get the NR of the new cell via interfaces or OAM to decide whether it needs to be added as the neighbor cell of the serving cell. We are wondering, for non_cell_dch based approach, how to decide the reporting previous camped cell can be added as the NR or not, because maybe UE can not camp to that cell at all. The ration of this UE’s action and decision need to be addressed.

	Nokia, NSN
	For example, UE can find many CSG cells before finding a relevant neighboring cell) +  if there is no traffic between 2 cells the cells could be are linked anyway (e.g. a river between 2 cells). In Cell reselection method, only cells between which UE are moving are detected. Not clear how SI reading method selects the “good” neighbours to add. 

	Huawei
	We don’t understand why there is a relation between SI reading and adding to NCL. 
Whether to add to NCL is up to network decision, after the network identifies a detected set cell fulfilling ANR reporting criteria.

	ALU
	This seems to be more under remit of RAN3 or implementation. 

	CATT
	We think the NR can be optimized via the a plenty of reports and mobility behavior from amount of  UEs, e.g. the adding NR can be punched if no mobility occurs for a certain period.

	
	


Concern point 25: Is there a security risk from SI reading method?

	Company
	Opinion on 71#53 Concern point 25

	ZTE
	This concern is same as concern point in section 4.3.3 ANR restriction.



	Nokia, NSN
	Maybe addressed if there is an answer to concern point 24 – if UE reports ANR information from a “false” node B, then source RNC adds the cell to the neighbour list, then any UE can gain access to the false node B via reselection. Can also be used to “spy” on another NW by obtaining SI from neighbouring cells. 

	Huawei
	Not sure the intention of this point. 
Our understanding, the security risk here we are discussing might apply for all the approach, if there is a risk of “false” Node B.

	ALU
	Not clear what again what concern is, but surely this would same for LTE ANR.

	CATT
	See point 24, if there is a “false” node B, outbound HO to that Node B would fail, if the radio signal is high but the HO failure, this “false” node B may  be discovered by specific drive testing.
For SI reading method, some restriction to the UE reporting may be needed.

	
	


5. Conclusion
Till the deadline of this email discussion, we received comments from 8 companies: ZTE, Nokia, NSN, Huawei, ALU, CATT, Telecom-Italy, QC.  There are 25 concern points raised altogether, where some of those points seem to have achieved consensus by majority (marked with green), some points are understandable by majority but no consensus reached (marked with yellow) while some points are not understandable by majority due to “not enough explanations” (marked with red). We shall highlight them individually point by point as below: 
Concern point 1: SI-reading based approach for intra-frequency scenario could be acceptable with the concern of ANR approach consistency.  

Concern point 2: For inter-frequency scenario, SI-reading based approach is feasible in principle, however, the corresponding performance requirement and impacts due to inter-frequency detection should be studied in new WI RP-101015 by RAN4, which could progress in coordination with ANR_UTRA. Autonomous gaps and extensive CM gaps shall impact UE and cell capacity. 
Concern point 3: Neither CM gaps nor CPC DRX gaps in Cell_DCH are suitable for inter-frequency SI reading. AG may impact voice call (real time services) to large degree in some companies’ mind, but ANR is activated by the operator smartly, like only selecting UE with non real time service to perform ANR measurement, so TIM and HW don’t have big concern regarding usage of AG for inter-frequency SI-reading, as its performance got approved in ANR_LTE. Meanwhile RAN4 needs to examine its exact performance requirement and additional work if this option is selected as the final solution. 
Concern point 4: for inter-LTE scenario, similar summary as point 2 and 3. 
Concern point 5: for inter-GSM scenario, it requires new UE capability to perform GSM cell detection out of NCL, but possible technically. It is proposed RAN4 examine its exact performance requirement further.
Concern point 6: for inter-GSM scenario, it requires new UE capability to perform SI-reading. RAN4 had better examine its performance. Some companies are still open to discuss how to address the specification work.
Concern point 7: The majority think power consumption is not key issue, as whichever approach leads to extra power cost, and it’s justified for ANR purpose. ANR is supposed to optimise the NR, and it won’t happen too frequent. 
Concern point 8: If ANR is performed with real time services, the impact on throughput is big concern; otherwise, its impacts can be limited and bearable. Some companies think Cell_DCH based approach may introduce big complexity to UE and NW, but some think not. 
Concern point 9: ANRF is optional feature, and ANRF capability needs to be signalled.

Concern point 10: The majority think ANRF capability should be distinguished, but its granularity is up to approach. 
Concern point 11: It is up to NW’s implementation to select suitable UE to perform specific ANR measurement.
Concern point 12: In ZTE’s view, the ANR physical measurement can either linked with usual HO preparations (May happen at cell edge, but not always) or triggered independent of UE’s mobility, purely up to NW’s decisions (like forced command based on NW’s need). Some companies are confused at this point, thinking ANR physical measurement must be triggered always together with usual HO preparations. 
Concern point 13: In ZTE’s view, the SI-reading results shall be reported to source cell, and it can be decoupled with UE’s usual HO procedure. UE can either report the SI-reading results to source cell before finishing the HO if conditions allow, or not to perform SI-reading at all but finishing HO as usual; Another UE in the same source cell shall perform the SI-reading instead upon NW’s command. Some companies are confused at this point, thinking ANR SI-reading must be finished before finishing HO procedure, so leading to potential HO delay or call drop. 
Concern point 14: If ANR is supported for stationary devices, then ANR measurement can be triggered purely based on NW’s need, having nothing to do with UE’s mobility at all. Namely, UE doesn’t have to move towards cell edge so that ANR measurement can be triggered. This is typically useful for inter-frequency/inter-RAT scenarios with special deployment such as Marco-Micro-Pico. Some companies are confused at this point, can’t understand its intention. 
Concern point 15: In ZTE’s view, for SI-reading approach, NW makes allowed ANR relevant configurations, and NW is capable of analysing and filtering the NR reported by UE, so that NW security is not threatened. ZTE doesn’t believe “false cell” would really bring kind of security threat. Some companies believe “false cell” is a real threat. 
Concern point 16: linked with points 3,4,12. 
Concern point 17: In which state, the ANR report enjoys more advantages? More discussion needed. 
Concern point 18: More detailed analysis is needed to justify the AG’s impacts. Different companies have different evaluation and tolerance towards it. 
Concern point 19: should Cell ID always contain RNC ID? More clarification needed. 
Concern point 20: Regarding CM trigger for ANR, in ZTE’s view, RNC should trigger the CM for inter-frequency/RAT cell detection smartly, so to minimise the use of CM gaps. Some companies have concern that CM may be misused, overshooting its adverse effects. 
Concern point 21: Regarding SI-reading for ANR, in ZTE’s view, RNC should start SI-reading smartly, is it purely RRM decision? RF condition related? or some factors else? It needs to be investigated further.  
Concern point 22: In ZTE’s view, usual HO and ANR measurement can be decoupled if necessary meanwhile can be done in the same timeframe if conditions allow.  Some companies believe ANR must be coupled with UE’s usual HO so would impact each other. 
Concern point 23: The ANR feature and CSG feature are separate, having no dependency with each other. 
Concern point 24: It’s up to NW to decide which cells to be added to NCL. 
Concern point 25: linked with point 15. In ZTE’s view, security concern should be reflected similarly in ANR_LTE. If ANR_LTE SI-reading does not have, then should not be for ANR_UNRA SI-reading logically. 
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