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1. Introduction
The purpose of this email discussion is to discuss on details of RLF reporting and create stage 2 (if needed e.g. 36.300?) and stage 3 CR based on the outcome of the discussion.
The discussion will cover the following issues:
1. Contents of RLF reporting
2. The necessity for the RLF info to survive RAT changes 
3. How long the RLF info is maintaned in the UE
4. PLMN checking when reporting RLF report
Finalisation date: Monday, January 10th, 2011 midnight Pacific
2. Discussion 1: Contents of RLF reporting
During Rel-9 and in the initial MDT discussion, the following are the agreements with regard to RLFreporting
	1. Case1: Successful RRC Connection Re-establishment
RLF information is stored in the UE and can be reported after successful RRC Connection Re-establishment 
For case 1 the following information can be reported by the UE to the NW:

Table 1: RLF info for Case1

No.

Information

Supporting release (procedure/message)
1.

C-RNTI
Rel-9 (RRC Connection Re-establishment Request)
2.
Physical Cell ID
3.
MAC-I
4.
Last Serving Cell quality (RSRP, RSQ)
Rel-9 (UE Information Response)
5.
Neighbouring Cell quality
6.
Available Location Information (when RLF occurred)
Rel-10 (UE Information Response)
2. Case 2: After fresh RRC connection setup (after UE goes to IDLE due to un-successful RRC Connection Re-establishment)
RLF information is stored in the UE when it goes to IDLE due to failure of RRC Connection Re-establishment, and can be reported to the NW upon transition to RRC CONNECTED.

For case 2, the following information can be reported to the NW:

Table 2: RLF info for case 2:

No.

Information

Supporting release  (procedure/message)
1.

E-CGI of the last connected cell before RLF (when RLF occurs) 

Rel-10 (UE Information Response)
2.
Last Serving Cell quality
3.
Neighboring Cell quality
4.
Available Location Information (when RLF occurred)



Contents of information of RLF reporting proposed/ requested by RAN3 in their LS [1] for SON MRO enhancement are as follows:
1. RAN3 Case 1: successful RRC Connection Re-establishment

Table 3: RLF info for RAN3 Case1

	No.
	Information

	1.
	Information defined for RLF report in Rel-9 (Table 1)

	2.
	Time elapse since the last HO initialisation until connection failure


2. RAN3 Case 2: After fresh RRC connection setup (after UE goes to IDLE due to un-successful RRC Connection Re-establishment)
Table 4: RLF info for RAN3 Case2

	No.
	Information

	1.
	Information defined for RLF report in Rel-9 (Table 2 information 2,3)

	2-1

2-2
	(In case of RLF occurred) E-CGI(1) of the last served cell 

(In case of HO failure) PCI(1) and frequency band of the cell that the HO is initialised towards

	3.
	E-CGI(2) of the first re-establishment attempt was made at (in unsuccessful)

	4.
	E-CGI(3) of the cell that served the UE at the last HO initialisation (i.e. when RRC Connection Reconfiguration is received)

	5.
	Time(1) elapsed since the last HO initialisation (i.e. when RRC Connection Reconfiguration was received) until connection failure


Rel-9 MRO focused on optimising mobility parameter (by indicating HO too early, HO too late, HO to wrong cell) based on RLF occurrence. In rel-10, the focus of MRO is to address optimisation of mobility parameter based on HO failure occurence. Therefore, RAN3 requested RRC support to report HO failure related information.
Based on RAN2 agreement, MRO is supported as the following:

For RAN3 case 1: 

· Information no. 1 in table 3 is supported in Rel-9

For RAN3 case 2: 
· Information no. 1 in table 4 is supported in Rel-9

· Information no. 2-1 (serving cell when the RLF occurred) in table 4 will be supported in Rel-10 based on RAN2 agreement in initial MDT discussion. (See RAN2#71 bis chairman note)
To support RAN3 requested information (table 3 info 2 and table 4 info 2-2, 3, 4, 5), the usage and usufulness of each information needs to be discussed and understood from RAN2 point of view. During RAN2#72, it was also mention that one way forward is to discuss the HO Failure based MRO in the next release. 
Companies are asked to provide their view on the usefulness of the information and preference on whether to define the information in Rel-10 or future release.
	No.
	Company
	Opinion on usefulnes of RAN3 requested information
	Which release to define?

	1
	Deutsche Telekom
	RAN3 clearly requested this for Rel-10. Especially as such optimisation support features are required in initial network deployments the standardisation shall not be delayed to Rel-11.
	Rel-10

	2
	Vodafone
	Vodafone has no strong view on this. It is desirable to have in Release 10, provided it does not jeopardise the timely completion of the Release.
	Rel-10 

	3
	TeliaSonera
	TeliaSonera thinks the RAN3 requested information should be supported in rel-10
	

	4
	Samsung
	We support all information as provided by RAN3 except E-CGI2 which we think is not critical first since it would already be possible for the network to find out ECGI-2 from the UE’s measurement list at the time of RLF (which would be the best cell in the measurement list where the UE would subsequently try the re-establishment) and second we are talking about too rare case (2 subsequent failures) and see no need for optiizations.
	R10

	5
	ZTE
	RAN3 clearly indicates that the requested information is necessary for Rel-10 MRO, RAN2 should consider supporting the features in Rel-10.
	Rel-10

	6
	CMCC
	We think RAN2 should support the RLF information requested by RAN3 in Rel-10.
	Rel-10


	7
	CATT
	According to RAN3’s request, we think RAN2 should support the features in Rel-10, not postpone it to Rel-11.
	Rel-10

	8
	DOCOMO
	We think that further discussion on the identified mobility use cases for “too early HO”, “too late HO”, “HO to wrong cell” is needed. The discussion should focus on identifying realistic use case(s) in the real network, before defining necessary parameters (IE) to be measures in the UE and sent to the network.
 (E.g., use case such that a failure happened  after a successful handover is not very likely), 

In general, we are not sure whether info 2 in table 3 and info 2-2, 3, 4, 5 in table 4 are really needed, useful and useable in the real network. (E.g. the use case for “HO to wrong cell”in which the UE being successful handed over to other cell)

What is essential in initial network deployment is to obtain the information based on the RLF occurrence (e.g., ECGI, location information, radio measurement of the cell when RLF occurred) due to coverage holes. This case is already covered in today’s agreeement.

Assuming that most handover failures are due to Measurement Report transmission failures and these lead to RRC re-establishment falure (NAS recovery), this case corresponds to “HO Too Late” case in SON MRO.  “Too Late HO” detection based on a failure during HO, i.e., T304 expiry, is supported for both cases for successful and unsuccessful RRC re-establishment.

The time elapsed since the last HO initialisation until connection failure in the UE (info 2 in table 3, info 5 in table 4) is an optimisation of the time already measurable in the NW, i.e., time elapsed since the T-eNB send UE Context Release procedures until it receives RLF report. 
Furthermore, UE implementation impact is foreseen for this.

We also have question on how this function can be tested.
	· (depends on the necessity of the use case)

	9
	MediaTek
	Support to include R3 request in Rel-10, although some detail discussions on what to actually include seems to be needed. 

For RLF case it seems to make sense to include the UE dwelling time in the cell and an original source cell (at least if the time is short). For handover failure (t304 expiry?), it is not clear what this time would be (N/A?)

Didn’t R3 request also that HO failure should also be covered in case 1: successful RRC re-establishment? (not covered in this email discussion). 
	Rel-10

	10
	Huawei
	The information should be captured in R10 for an integrity MRO enhancement feature in R10.

For HO failure case, we agree with MediaTek. It should be also included in case 1.
	Rel10

	11
	NEC
	Same view as DOCOMO, especially for the time elapsed since the last HO initialization until connection failure. The benefit is unclear, while much UE impact is seen. 
	Rel-11

	12
	Nokia, NSN
	The whole operation requires comprehensive knowledge about SON MRO algorithms and understanding on all the related functions of different network interfaces, thus for RAN2 it might be difficult to assess usefulness all the information.

Since there have been lengthy discussions in RAN3, we think the group investigated desirability of the proposed contents sufficiently and actually studies on input parameters required to MRO would be a bit out of scope RAN2 as well as a repetition of RAN3 elaborations.
Hence, we also think the requested contents are essential to provide complete functionality and should be introduced in Rel-10.

However, we also agree with MediaTek that RAN2 is in the position to discuss further details, e.g. if the information requested by RAN3 can be always delivered in the RLF report,
	Rel-10

	13
	Orange
	Orange also think that we should follow RAN3 request to be supported in Rel.10.
	Rel.10


3. Discussion 2: The necessity for RLF info to survive RAT changes

In the last RAN2#72, the necessity to maintain RLF info in the UE such that it survives state transition in other RAT was proposed in [2]. 
The justifications for the necessity of this function are as follows:

1. In initial LTE NW deployment where legacy RAT exist, it is likely that in most cases a UE will go to the legacy NW to perform NAS recovery when RLF happens (e.g. due to lack of coverage or coverage hole)
2. Especially in initial LTE network deployment, RLF information is very important for the operator to understand its network condition and to perform necessary optimisation. During RAN2#72, three operators requested for this function to be supported in Rel-10.
The proposed enhancements to support this requirement are the following:
Proposal 1: 
LTE RLF info is maintained when the UE goes to IDLE (supported by the present agreement)
Proposal 2:
LTE RLF info is maintained in the UE while the UE stays in other RATs (i.e., the RLF info survives state transitions in other RATs) for later retrieval when the UE returns to LTE.
One consideration that needs to be taken into account is how big (or small) the impact to support “RLF info surviving state transition in other RATs” while the main function to maintain the information when UE goes to IDLE in intra-LTE case is already supported. 
Companies are asks to give their opion on the necessity to support RLF info surving RAT changes and the impact of supporting this function.
	No.
	Company
	Opinion

	1.
	Deutsche Telekom
	Proposal 2 in Rel-10 (especially as this is very useful in early LTE deployments and shall not be postponed to Rel-11.

	2.
	Vodafone 
	The concept of a configuration/measurement surviving state transition and even RAT transition is already supported in the UE with Logged MDT in IDLE. We have to remember that the Logged MDT Configuration is always provided to the UE when it is in Connected Mode and then UE has to keep this configuration on going to Idle.
Hence, it should be straightforward for the concept to be reapplied so that UE can maintain RLF reports when it goes to IDLE and this involves change to another RAT.

Vodafone thus supports survival of RLF reports at RAT change which requires UE to transit to RRC IDLE. Such information is important for the operator to assess the ‘RAT edge’ coverage especially in a deployment scenario where the LTE coverage is sparse. 

	3.
	TeliaSonera
	Proposal 2 should be supported in rel-10.

	4.
	Samsung
	We support survival during RAT change, assuming it does not complicate the release-handling (please also refer to our response to Discussion3);

	5.
	ZTE
	ZTE agrees with the justification provided in [2] and support RLF info surviving RAT changes in Rel-10. There is no much added complexity for supporting this feature.

	6.
	CMCC
	Proposal 2 should be supported in Rel-10 since survival of the LTE RLF information is very useful in early stage of LTE deployment.

	7.
	CATT
	We agree that it is very useful to remain LTE RLF info in other RAT for early LTE deployment. And considering that logged MDT has supported the similar function, we think introduction of proposal 2 does not bring too much additional complexity.

	8.
	DOCOMO
	The function to allow maintaining LTE RLF info in UE while UE goes to other RAT to be reported later in LTE (proposal 2) is very important in intial LTE deployment because in most cases the UE experiencing RLF will perform NAS recovery to legacy RAT.

Therefore it is essential to support this function in Rel-10.

	9.
	MediaTek
	Proposal 2 should be supported in Rel-10. Agree with DoCoMo that this is essential. 

	10.
	Huawei
	Proposal 2 should be supported in Rel-10.

	11.
	NEC
	We agree that the proposal 2 is really useful in the earlier release of LTE, so support this function. 

	12.
	Nokia, NSN
	Allowing RLF data to survive inter-RAT changes would imply several issues related to UE complexity:  First of all, there will be no knowledge how long the UE will stay in the other RAT; basically it can last hours or even days. 
For MRO the analysis of the failure should be done in a certain node and the information should be sent to the correct node in order to optimize the parameters to remove the problem. With long reporting delays the report can be sent in any cell in the network and requires data to be forwarded to appropriate RAN node for SON/MRO analysis (RAN3 has not yet discussed this issue). 
For MDT, as the information should be forwarded to the correct TCE which information may not be available in the cell (which can be anywhere in the network) where the reporting takes place. Also, storing the data would have additional conditions; there should be possibly yet another timer to allow limited storage time, etc.
Hence, it is not clear how useful the reporting will be if UE should keep the RLF information stored for long times and through RAT changes. 

Also considering the UE knowledge about all ECGIs may be not always guaranteed when the UE stay in one cell is too short, thereby radio measurements results availability while roaming among different RATs is even more vague.
Taking the issues related to both SON/MRO and MDT, we think the extension for inter-RAT reporting has unverified benefits to justify the need for increased complexity on both UE and network side. This is also a wider issue spanning to the areas belonging to RAN3 and partly SA5 responsibility, and therefore RAN2 does not seem to have all relevant knowledge/information to be able agree upon the extension.

	13.
	Orange
	Orange support the proposal 2 in Rel.10 and also think that this is very useful in early LTE deployments.


4. Discussion 3: How long the RLF info is maintained in the UE
In the last RAN2#72, how long the UE should maintain the RLF info (or when can the UE delete the RLF info) was discussed based on [3]. The agreement in stage 2 and stage 3 may not cleary specify the issue.
In the agreed 37.320 v2.0.0, the following was captured:
The rlf-InfoAvailable indicator defined in TS 36.331 [5] is used to indicate RLF report availability. The indicator is only set in one LTE connection establishment message following RLF and if the RLF happened in LTE.

In the stage 3 36.331 CR as an out come of email discussion [71b#03] before removal of RLF enhancement in R2-10135, the following was captured:
5.3.3.4
Reception of the RRCConnectionSetup by the UE

2>
include the rlf-InfoAvailable and set it to true, if the UE has radio link failure information available related to the last RRC connection;
Clarifications that are needed in this discussion are:

Issue 1: 
Clarification on general behaviour that the UE may delete RLF information after the information is reported to the NW.
Issue 2: 
Confirmation and clarification on the following agreement:
 “The indicator is only set in one LTE connection establishment message following RLF”
For logged MDT, Logged MDT availability can be indicated in RRC Connection Reconfiguration Complete. This means the log can be collected by the NW after HO. 
To be able to retreive RLF info even after handover, at least one of the following mechanisms should be supported:

1. The UE should be able to indicate RLF-info availability in RRC Connection Reconfiguration Complete, or
2. The eNB that received RLF-info availability from a UE should be able to forward it to the target eNB.
Confirmation is needed whether the possibility to retreive RLF information after handover is not needed.
Issue 3:
Clarification on the UE behaviour (i.e. how long the UE keep RLF information) when the NW does not retreive the information after the UE indicate its RLF-info availability to the NW. (Intra-LTE case)
[ZTE]
NOTE: Please clarify whether “How long the UE keep RLF information” is from the time point when RLF info has been stored or from the time point when RLF-info availability indicator has been sent.
For this case, some possible options are listed below:
(Companies are asked to consider the following options and add other option if considered feasible)

Option 1: UE maintains RLF information until an occurrence of HO (after connection (re-) establishment following an RLF)
· Foreseen impact:

NW is neeeds to retreive RLF-info before first handover. 

Option 2: UE maintains RLF information based on timer
· Foreseen impact:

Forwarding of RLF-info availability during HO might be necessary
Option 3: UE maintains RLF information until eNB retreives the information during the same RRC connection.

· Foreseen impact:

Forwarding of RLF-info availability during HO might be necessary.

Other options…
Issue 4:
Clarification on the UE behaviour (i.e. how long the UE keep RLF information) when UE goes to other RAT during RLF (if maitaining RLF info in other RAT (in discussion 2) is agreed)

For this case, some possible options are listed below:
(Companies are asked to consider the following options and add other option if considered feasible)

Option 1: UE maintains RLF information based on timer
Option 2: UE maintains RLF information until the UE goes back to LTE and successfully report it in LTE


Other options…
Companies are asked to give their opinion on each of the above issues to clarify UE behaviour on how long RLF info should be maintained.
	No.
	Company
	Opinion the above 4 issues

	1.
	Deutsche Telekom
	On Issue 1:  After successful report to network the information shall be deleted in the UE.

On Issue 2:  We think it is not needed after HO (-> limit complexity) – option 1.

On Issue 3:  Option 1 sounds most logical – RLF is related to a particular cell where the new connection is established, if this eNB does not request the information there is reason not to do (-> limit complexity) – option 1
On Issue 4:  We are open for either solution

	2.
	Vodafone
	On Issue 1: The RLF info contains user location information and it is expected that UE deletes the information after successfully sending the report. 

On Issue 2: It might be easier to follow the Logged MDT principle on this. 
On Issue 3: If the LTE cell coverage is small and the UE is a fast moving UE, it might not be possible for the network to retrieve the RLF info after RLF info indication. Hence, it seems unfortunate to delete the info at handover. Again it might be easier to follow the Logged MDT principle in this case. 
On Issue 4: We foresee that UE might end up staying on legacy coverage for a long time after falling off LTE coverage. Hence, either option 2 or option 1 with the same timer as Logged MDT

	3.
	TeliaSonera
	On Issue 1: UE can delete RLF information after report.

On Issue 2: no opinion

On Issue 3: no opinion on which option is best

On Issue 4: combination of option 1 and 2 best.

	4.
	Samsung
	On Issue 1: After the information ‘delivery’ the UE should delete the information.
On Issue 2:  Indicate the rlf info availability post HO in the RRC Connection Reconfiguration message.
On Issue 3: Idle survival of RLF-reports requires UE to store the report untill it successfully established RRC connection. However, the UE should not be required to keep information (e.g. RLF measurements) eternally with it; so a suitable period should be decided after which the information may be considered stale. We think that UE can delete the information after 1 hr. The UE shall keep the RLF information till either 1 hr timer expires or information is delivered (UE information Response message is sent) or if new RLF happens (whichever happens first). 
On Issue 4:1 hr timer (our proposal does not require anything special i.e. the timer just continues to run while in the other RAT. Upon return, the release is as explained in Issue 3).

	5.
	ZTE
	On Issue 1: UE should delete stored RLF info after retrieval by the network.
On Issue 2: Our understanding on RAN2 agreement “The indicator is only set in one connection establishment after RLF” is that UE will only include the indicator once for the first successfully connection (re-)establishment in LTE, it does not clealy state whether RLF info retrieval is possible after HO. 

We think it is useful to allow RLF info retrieval after HO since the first successfully connected eNB following RLF may not retrieve the RLF info. If RAN2 would like to support RLF info retrieval in an eNB other than the one which receives the indicator, forwarding the indicator between eNBs is needed. We also need to discuss indicator forwarding in inter-RAT case, e.g. between RNC and eNB. It is also feasible that the UE is able to indicate the ‘RLF info availability’ in different cells (e.g. in RRC Connection Reconfiguration Complete message) before retrieval until expiry of a fixed or configurable validity timer, then RAN2 need to reconsider the previous agreement.

On Issue 3: The eNB may not retreive RLF-info before first handover. It is useful for the UE to maintain RLF info based on a fixed or configurable timer and allow later retrieval in another eNB before the timer expiry. So we prefer Option 2, and it is in line with the solution for logged MDT. The timer is started when the RLF info has been stored rather than when the ‘RLF info availability indicator’ has been sent. For Option 1 and Option 3, the time duration of UE maintaining RLF info is uncertain.
On Issue 4: We prefer option 1 to have a consistent solution as that for Issue 3.

	6.
	CMCC
	On Issue 1: UE can delete the RLF information after the information is reported to the NW successfully.
On Issue 2: UE can indicate RLF-info availability in RRC Connection Reconfiguration Complete, in a similar way with Logged MDT,
On Issue 3: We prefer option2. If handover happens quickly, the NW may not retrieve the RLF information in time. In this case, if RLF-info availability can be indicated in RRC Connection Reconfiguration Complete, retrieving RLF information after HO should be possible. Hence, we also think that a simple way is to follow logged MDT method, i.e. based on timer.
On Issue 4: Option 1 is preferred to align with logged MDT.

	7.
	CATT
	On Issue 1: UE should delete RLF information after successfully reporting.

On Issue 2: Support rlf-infoAvailable indicator contained in RRC Connection Reconfiguration Complete message.

On Issue 3: Option 2 is preferred. UE can indicate RLF-info availability in RRC Connection Reconfiguration Complete (like issue 2) if network does not retrieve RLF info in time.
On Issue 4: Same as logged MDT, option 1 is preferred.

	8.
	DOCOMO
	On issue 1: The UE behaviour is such that the RLF info that is already reported to the network shall be deleted.

On issue 2: For RLF Information report, the same approach as for Logged MDT report should be applied:
- Availability indicator is sent after connection establishment message following RLF (after unsuccessful re-establishment)
- Availability indicator can be reported after each handover in RRC Connection Reconfiguration Complete (option 1)

On issue 3: 
Prefer option 3 (The RLF Information should be able to be retreived during the same RRC connection) taking into account that for issue 2, RLF-info availability can be indicated by the UE to the NW after HO.

To do this a certain timer is needed (corresponding to 48 hour timer in Logged MDT) is needed to prevent the UE maintaining this information “forever”.

The following approach (mostly the same as in Logged MDT) are proposed to be adopted:

· The timer is 48 hour long.

· The timer  is started after after RLF occurs

· If the timer is still running, the the last RLF information is maintained during if UE goes to other RAT and/or other PLMN, and it survives state transition within the RAT/PLMN. 

· UE with capability to measure/ maintain RLF information will maintain (log) the last occurred RLF info. (the new one re-write the old one) 

On issue 4:
Since either way a certain timer (corresponding to 48 hour timer in Logged MDT) is needed, the same timer can be used to maintain RLF information when UE goes to other RAT.

	9.
	MediaTek
	On Issue 1: UE can delete information after successful reporting. 
On Issue 2: Probably a discard timer or a time-stamp would be needed anyway (as a UE could spend considerable time on another RAT) so there seems to be no significant complexity difference whether UE stores the information based on a timer and can make indication in several RRC connection reconfiguration complete messages or just one. We might as well follow logged MDT principles.  
On Issue 3: Related to Issue 2, support to follow logged MDT principles. 
On Issue 4: Option 1 seems simplest. 

	10.
	Huawei
	On Issue 1: UE deletes RLF information after the information is reported to the NW.

On Issue 2: we prefer option 1. The RLF report may be not reported before HO for no time.
On Issue 3: we prefer option 2.
On Issue 4: we prefer option 1.

	11.
	NEC
	On Issue 1: UE should delete stored RLF info after reporting to the network so that other information can be collected.
On Issue 2: We prefer not to have either option. We would like to limit the complexity in both UE and eNB by not considering RLF information retrieval after handover.
On Issue 3:
We think anyway a certain timer seems necessary to avoid keeping RLF info “forever” as DOCOMO indicated. About a start timing of the timer, we think it is simpler to define that the start timing is the one of storage of the RLF info.

UE shall delete the RLF info upon retrieval by the network or handling timer expiry, whichever first happens.
On Issue 4:
Same principle as issue 3 should be adopted for simplicity reason.

I.e. UE shall delete the RLF info upon retrieval by the network when returning to RAT of the RLF info or handling timer expiry, whichever first happens.

	12.
	Nokia, NSN
	On Issue 1: In our view this additional clarification describes the expected behaviour.  

On Issue 2: Considering all the concerns given in the discussion on PLMN checking, we think handover case and RRC Connection Reconfiguration Complete should be left out from MDT reporting possibilities.  Hence, current agreement for the RLF report indicator should be sufficient.

On Issue 3: RLF report maintenance should be limited to the next opportunity of potential failure. According to new RAN3 requirements handover failure should be considered as a trigger for RLF reporting as well. Since handover occurrence may generate a new content of RLF/HO report Option 1 seems the most reasonable solution.  

On Issue 4: It should be noted that as of now RLF report after UE goes to idle should fulfil requirements for both MDT and SON MRO. Taking MRO needs into account, we think that RLF report validity may require further insight with regard to the algorithm assumptions. For instance, 48 hours delayed report may have to be treated differently for MRO analysis. As already mentioned in Discussion 2, for MDT it becomes questionable how to handle and what can be obtained by an isolated RLF report. Therefore, we think the simple limitation to the following RRC connection in E-UTRAN should be kept in Rel-10. .

	13.
	Orange
	On Issue 1: UE should delete RLF information after successfully reporting.
On issue 2: Orange would prefer that UE can indicate RLF-info availability in RRC Connection Reconfiguration Complete, in a similar way with Logged MDT,

On Issue 3: Orange would suggest that the UE keeps the RLF indefinitely i.e. only deleted if a new RLF occurs. This is simple and avoids complex mechanisms to define how the info is handled. However, If this solution is not ok, we are fine with other options, except that option 1, as indicated by other operators, may impose limitations in fast moving environments, which are the ones where the calls are likely to drop.
On issue 4: Slight preference for option 2 but option 1 could be acceptable.


5. Discussion 4: PLMN checking for RLF information reporting
In the last RAN2#72, during offline discussion the possible solution for PLMN checking for RLF information report was captured in [4], based on [5,6].

The necessity of PLMN checking for reporting of RLF information was discussed due to the possibility that the UE might connect (performs a connection re-establishment or NAS recovery) to a cell which the PLMN is different from the PLMN of the cell where the RLF occurred. In this case, if PLMN checking is performed based on R-PLMN and RLF reporting is performed before confirmation of R-PLMN change (e.g. in TAU Accept), RLF information may be reported to a “wrong” PLMN.
PLMN checking may be necessary for the following procedures:

· RLF-info availability indication

· RLF information report in UE Information Response

In this discussion, the solution on how the checking is performed needs to be clarified.
The following are the list of possible solutions for PLMN checking for RLF information report

Solution 1: Checking based on P-PLMN
The UE checks whether the P-PLMN of the cell when the RLF occurred is the same with the P-PLMN of the serving cell where the RLF information is going to be reported.

Solution 2: Checking based on R-PLMN
The UE checks whether the R-PLMN of the cell when the RLF occurred is the same with the R-PLMN of the serving cell where the RLF information is going to be reported.

Solution 3: Do nothing (no PLMN checking)
The UE does not perform PLMN checking. RLF information report is independent to any PLMN changes. 

Other solution…
During the discussion in RAN2#72, it was not clarified whether PLMN checking should be performed independently each for RLF-infoAvailability indication and for RLF-Information in UE Information Response.  It is proposed that this issue is also clarified here.
Question 4-1: Companies are asked to give their opinon on how the PLMN checking is performed for RLF information report.
Question 4-2: Companies are asked to give their opinion whether PLMN checking is performed independently for both of the following:
- RLF-info availability indication
- RLF-information report in UE Information Response 
	No.
	Company
	Opinion 
On Q4-1?

On Q4-2:?

	1.
	Deutsche Telekom
	Solution 2: Checking based on R-PLMN – has already been agreed in RAN2#72 meeting (see meeting minutes).

	2.
	Vodafone 
	The main concern with the PLMN checking is to avoid that the RLF report of PLMN A ends up in PLMN B. Both solutions 1 and 2 seem to fulfil this requirement. Solution 2 is more restrictive in the sense that it only allows UE to perform the RLF measurements and reporting in the RPLMN. With solution 1, as long as there is a match between the pPLMN of the cell where the RLF occurred and the pPLMN of the cell where it is to be reported, the reporting is allowed even though this might not be an RPLMN of the UE. 
We are open to both solutions 1 and 2 for Release 10.

	3.
	TeliaSonera
	We believe it is best to use same solution as for MDT, i.e. R-PLMN. Also I think this was agreed at RAN2#72? But P-PLMN would be fine also.

	4.
	Samsung
	4-1) We can accept any solution (including no PLMN checking).

4-2) PLMN checking, if performed, should be applied at both places.

	5.
	ZTE
	Same as Deutsche Telecom.

	6.
	CMCC
	We think the same approach as logged reporting can be used and hence support solution 2.

	7.
	CATT
	No strong preference. But it may be simple to align with logged MDT.

	8.
	DOCOMO
	On Q4-1:

Considering that RLF report in rel-10 is a one shot report, the same mechanism as adopted for Logged MDT, i.e., checking based on R-PLMN for both cases (RLF-info availability report and RLF-info report) can be applied.

On Q4-2:

PLMN check is perform each for RLF-infoAvailable indication and for RLF-information/report in UE Information Response

	9.
	MediaTek
	We don’t see any compelling reason to have different solutions for RLF report and logged MDT, i.e. checking based on R-PLMN. 

PLMN check, if performed at all, should be performed for both RLF-info available and RLF info report 

	10.
	Huawei
	We prefer solution 2, but some enhancement should be considered for both RLF report and log report in order to avoid the empty report or wrong PLMN report.

	11.
	NEC
	From UE view, either solution 3 (nothing) or solution 2 (R-PLMN based checking), cleaner than option 1.
Q4-1/2: 

It is simpler for a UE to perform PLMN checking based on R-PLMN at the indication of RLF-info availability only. 

Otherwise, i.e. PLMN checking is applied for both cases, if the PLMN is not identical only when the PLMN checking at the RLF-info report in UE information response, what should the UE do? (The UE should perform empty report as for Logged MDT?)

	12.
	Nokia, NSN
	As there is no separate configuration for the RLF reporting, the reference PLMN will not be that clear as with the logged MDT reporting. There are now 3 different ECGI:s proposed to be reported, each of them could basically belong to different PLMN. So which one of those would be the most appropriate reference or should they all belong to the same PLMN to allow reporting? ECGI3 is most probably a cell in the PLMN where the latest TAU/RAU has been completed. However, it is not necessarily the cell where the failure actually happens. Should the reference be then the ECGI1 where the RLF happened? The problem with this is that it will not be available after HOF (only the PCI) i.e. the PLMN is not known then. The ECGI2 can basically be any cell which may or may not have relation to cells where the problem happened, or where the RLF was reported.

The use of RPLMN as the reference would mean (in most cases) ECGI3 as the reference. Agreeing with that, RAN2 should acknowledge potential issues related to the issues discussed above.

The PLMN will be known (from ECGI) when the connection is established, hence enabling PLMN checking (assuming that the reference is agreed). However, allowing HO:s before RLF reporting would complicate the checking as discussed earlier related to logged MDT reporting.

	13.
	Orange
	We think that for Rel.10, we should have the same solution for RLF as for MDT. We support solution 2.


6. Discussion 5: PLMN check for r9-rlf-information, r10-additional-rlf-information or both?

This discussion is only valid if RAN2 agrees to have a PLMN check for rlf-information reporting discussed in the previous section.

It is not clear if we are only discussing the REL-10 extensions i.e. the content to be added in r10-additional-rlf-report as well as the rlf-infoAvailable indication after idle; or would we like to enhance the protection for the REL-9 parts also e.g. to align the protection for all this kind of information in REL-10?
We see two possible options:

Option 1: Protect r9-rlf-information also since earlier in r9, post successful re-establishment the new eNB would be a prepared eNB and therefore “Trust” based relationship would exist but now the same can not be assumed. This would mean that we introduce the PLMN check also for indicating rlf-InfoAvailable. If the PLMN check fails the UE does not send the indication and therefore both r9 and r10 rlf information is not fetched.

Option 2: No change in R9 behavior i.e. no PLMN check for indicating rlf-InfoAvailable. When the network tries to retrieve the rlf information, UE checks the PLMN but only for sending the r10-additional-rlf-information; i.e. the R9 information is indicated/ sent irrespective of the PLMN match.
[DOCOMO]

The above two options should be clarified in the following tables. It is assumed that PLMN check is performed independently for RLF-InfoAvailable indication and for RLF-Information/report in UE Information Response, the behaviour for both procedure in rel-9 specification and rel-10 specification are clarified.

Table 5 clarifies which IE is used for each procedure to send RLF-InfoAvailable indication and the options on how PLMN check is done in Rel-10 specification. No PLMN check option (opt. 2) means that the indication is sent irrespective of the PLMN check (or PLMN check may not be done)
Table 5: PLMN check in RLF-InfoAvailable indication
	
	RRCConnectionRe-establishment 
Complete
	RRCConnectionSetupComplete
	RRCConnectionReconfigurationComplete

	Rel-9 spec
	Rel-9 IE
(RLF-InfoAvailable)
	✓
	N/A
	N/A

	
	PLMN check
	No Check
	N/A
	N/A

	Rel-10 spec
	Rel-9 IE
	✓
	N/A
	N/A

	
	Rel-10 IE
(RLF-InfoAvailable)
	N/A
	✓ 
	✓ 

	
	PLMN check
	Opt.1: Check (sent depending on the PLMN check result)
Opt.2: No Check (sent irrespective on the PLMN check result)
	Opt.1: Check (sent depending on the PLMN check result)
Opt.2: No Check (sent irrespective on the PLMN check result)
	Opt.1: Check (sent depending on the PLMN check result)
Opt.2: No Check (sent irrespective on the PLMN check result)


Table 6 clarifies which IE is used for each procedures and options on how PLMN check is done in Rel-10 specification for the retreival of RLF-Information/report after RLF-InfoAvailable indication is sent in the relevant procedures. Considering the purpose of PLMN checking, it is assumed that PLMN check is performed for RLF-Information/report defined in Rel-10. This assumption applies to un-successful re-establishment cases sending Rel-9 and Rel-10 IEs and successful re-establishment cases sending Rel-10 IEs. 

Therefore the question that is left is only for successful reestablishment case, i.e. whether in Rel-10 specification, Rel-9 IE RLF-Information/report should be sent depending or irrespective of the PLMN check result. No PLMN check option (opt. 2) means that if PLMN check is unsuccessful, then only Rel-9 IE of RLF-Information/report is sent.

Table 6: RLF-Information/report in UE Information Response

	
	Retrieval after RLF-InfoAvailable indication in RRCConnectionReestablishment 
Complete 
(Successful Re-establishment)
	Retrieval after RLF-InfoAvailable indication in RRCConnectionSetupComplete

(Un-successful Re-establishment: NAS Recovery)
	Retrieval after RLF-InfoAvailable indication in RRCConnectionReconfigurationComplete

(Un-successful Re-establishment: After HO)

	Rel-9 spec
	Rel-9 IE
(RLF-Information/report)
	✓
	N/A
	N/A

	
	PLMN check
	No check
	N/A
	N/A

	Rel-10 spec
	Rel-9 IE
(RLF-Information/report)
	✓
	✓
	✓

	
	PLMN check
	Opt.1: Sent depending on PLMN check result 

Opt.2: Sent irrespective of PLMN check result (No check)
	Sent depending on PLMN check result
	Sent depending on PLMN check result

	
	Rel-10 IE
(RLF-Information/report_additional)
	✓
	✓
	✓

	
	PLMN check
	Sent depending on PLMN check result
	Sent depending on PLMN check result
	Sent depending on check result

	
	Note:
	In opt. 2, when PLMN check is unsucessful, only Rel-9 IE is sent
	When PLMN check is unsuccessful, both Rel-9 and Rel-10 IE are not sent
	When PLMN check is unsuccessful, both Rel-9 and Rel-10 IEs are not sent


Companies are asked to confirm which options should be adopted for PLMN check for the following procedures:
1. RLF-InfoAvailable indication, and 
2. RLF-Information/report in UE Information Response.

	No.
	Company
	Opinion 

	1.
	Samsung
	In our opinion Option 2 above might need additional specification since it is not clear what the UE does with ‘remaining’ r10-additional-rlf-information? Also, it seems that receiving only the r9-rlf-information may not be so beneficial from network’s perspective (this seems to be the main reason that RAN3 asked for r10-additional-rlf-information reporting for idle survival case). So we prefer Option 1.

	2.
	ZTE
	We prefer Option 1.

	3.
	CATT
	Agree with Samsung and ZTE.

	4.
	MediaTek
	Agree with Companies above. There are no strong reasons to make this complex. 

	5.
	Huawei
	We prefer option 1.

	6.
	NEC
	We also prefer Option1. If RAN2 agrees to have PLMN checking for RLF (issue 5), it seems natural to do PLMN checking for all RLF info.

	7.
	Nokia, NSN
	No need for release specific treatment of reported information; option1 preferred.

	8.
	DOCOMO
	Prefer option 1


7. Summary and proposal
7.1
Summary
13 companies joined the discussion.

Discussion 1: On the contents of RLF report based on RAN3 input and what was agreed for MDT in Rel-10.
· 11 companies think that information requested by RAN3 needs to be supported in Rel-10.

· 2 companies think that Rel-9 specification in addition to what agreed in initial MDT discussion are enough for Rel-10.

During the discussion it was clarified that RAN3 also requested for the UE to send RLF-Report (with all the enhanced information) not only after RLF occurences but also after HO Failure occurrences when both RRC Reestablishment is successful and not successuful.
During the email discussion period, details on e.g. usefulness of the RAN3 requested information or whether RAN3 requested information can be included within RLF report, etc. was not thoroughly discussed.
Discussion 2: On the necessity of RLF info surviving RAT changes (including state changes when UE is in different RAT)
· 12 companies think that this function needs to be supported in Rel-10 and agree that it is essential in early stage of LTE deployment.

One company indicate that complexity to release-handing should be minimised.
· 1 company has concerns on the usefulness of defining this function.
Discussion 3: How long the RLF is maintained in the UE

Issue 1: Confirmation on deletion of RLF information in UE after successful reporting to the network
· All companies agree that RLF information in the UE is deleted after successful reporting to the network.
Issue 2: Whether RLF information should be able to be retreived after HO or restricted in the cell where connection is established.
· 3 companies support “no need to retreive after HO”
· 8 companies support “retreive after HO in the same way as for logged MDT, i.e. RLF-infoAvailable indication in RRCConnectionReconfigurationComplete”.
· 1 company supports “retreive after HO by forwarding the indication during HO preparation”
Issue 3: Clarification on UE behaviour if the NW does not retreive RLF-information after UE indicates the availability
· 2 companies support “keeping the RLF info in the UE up until the next HO occurrence”
· 10 companies support “retreival of RLF information after HO with defined timer in the UE”
Issue 4: Clarification on UE behaviour when UE goes to other RAT during (after experiencing) RLF in LTE.

· 8 companies support “timer based”
· 4 companies state that they are fine with either option or the combination (timer vs. keep the info until UE goes back and report to LTE) 
· 1 company does not agree of the function itself.
Discussion 4:

Issue1: How the PLMN check is performed
· 12 companies are willing to (can) agree to R-PLMN based checking
One company indicates that the PLMN reference needs to be discussed taking into acccount MRO cases (including HO Failure cases).

Issue 2: Whether the checking needs to be performed independently for RLF-InfoAvailability indication and RLF information report in UE Information Response
· 2 companies thinks that the checking needs to be done in both procedures

· 1 company thinks that only on RLF-InfoAvailability indication only.

NOTE: UE behaviour when R-PLMN checking based is not successful need to be clarified.

Discussion 5: PLMN check for RLF information defined in Rel-9 and Rel-10
8 companies that express their opinion agreed that the PLMN checking applies to all Rel-9 and Rel-10 RLF information IEs.
7.2
Proposal
Based on the above summary, the following are proposed:

1. Details on the necessity of RAN3 requested information and what needs (and can be) to be included in RLF-Report should be discussed based on company contributions.
2. The function to enable RLF information surviving RAT changes (including state changes when UE is in different RAT) to be reported later in LTE NW, should be defined in Rel-10.
3. RLF information in the UE is deleted after successful reporting to the network.
4. Retreival of RLF information after (intra-LTE and inter-RAT to E-UTRA) handover is supported by allowing RLF-InfoAvailable indication sent in RRC Connection Reconfiguration Complete. (following Logged MDT)
5. The UE shall keep the RLF-information for [xx] hour after the radio link failure is detected. (This applies to state transition in LTE and when UE stays in other RAT)
6. RAN2 should confirm that the UE only stores the newest RLF related information (the previous information is re-written with the new one).
7. PLMN checking shall be performed independently for RLF-InfoAvailable indication and RLF-Report.
8. PLMN checking shall be performed based on R-PLMN.
NOTE: Reference PLMN needs to be clarified.
9. PLMN checking shall apply for both Rel-9 IEs and Rel-10 IEs. (Rel-9 IEs are also protected)
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