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Discussion and Decision
1
Introduction
At RAN2#105b meeting, RAN2 had some discussions on accessibility measurements [1]. There was an offline discussion #200 on this topic, and then RAN2 agreed on an email discussion to continue collecting companies’ opinions.
[105bis#17][NR/RDCU] Accessibility measurements (Huawei)


Intended outcome: Report to next meeting


Deadline:  Thursday 2019-05-02

This discussion is to use RAN2#105b offline #200 discussion as inputs, because some companies had shared their analysis. The target of email discussion [105bis#17] is to collect companies’ opinions and try to reach some consensuses.
2
Discussion
2.1
LTE accessibility measurements

In TS 37.320, stage-2 description on accessibility measurements is provided in section 5.1.6. In general, the UE may log a failed RRC connection establishment when timer T300 expires and the UE may also store some other information like time stamp, RACH info.
In TS 36.331, the time T300 is defined as below (UE behaviours upon Start/Stop/At expiry):

	Timer
	Start
	Stop
	At expiry

	T300

NOTE1

	Transmission of RRCConnectionRequest or RRCConnectionResumeRequest or RRCEarlyDataRequest
	Reception of RRCConnectionSetup, RRCConnectionReject or RRCConnectionResume or RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT, cell re-selection and upon abortion of connection establishment by upper layers
	Perform the actions as specified in 5.3.3.6


Basically this section 2.1 is just for information.
2.2
NR accessibility measurements
Based on RAN2#105b offline #200 discussion, we list all use cases collected so far. For each use case, a short description and a question are provided. Please companies provide your comments into related tables if any.

2.2.1
Use case (1): The UE fails to send RRCSetupRequest
This use case was not explicitly discussed in #200, and we understand that the original discussion was mainly about RRC Resume failure. We think it may be good to discuss this use case so that we can have a full picture on NR accessibility measurements.

This use case is related to T300 in TS 38.331. The definition of T300 is shown as below.
	Timer
	Start
	Stop
	At expiry

	T300
	Upon transmission of RRCSetupRequest.
	Upon reception of RRCSetup or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.3.7. 


Question 1: Do you agree that use case (1) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	Just follow LTE accessibility measurements.

	Huawei, HiSilicon
	Yes
	In LTE accessibility measurements, the failed RRC connection establishment (due to T300 expiry) is logged, and use case (1) is following LTE.

	CATT
	Yes
	Just follow LTE.

	ZTE
	Yes
	

	NEC
	Yes
	

	OPPO
	Yes
	Just follow LTE

	vivo
	Yes
	

	Kyocera
	Yes
	However, this should be just part of RRC Connection Establishment failure.

	CMCC
	Yes
	Follow LTE

	DOCOMO
	Yes
	

	Samsung
	Yes
	

	Ericsson
	Yes
	

	Nokia
	Yes
	


2.2.2
Use case (2): The UE fails to send RRCResumeRequest/RRCResumeRequest1
This use case was explicitly discussed in #200, and it was the main part of that offline discussion.

This use case is related to T319 in TS 38.331. The definition of T319 is shown as below.
	Timer
	Start
	Stop
	At expiry

	T319
	Upon transmission of RRCResumeRequest or RRCResumeRequest1.
	Upon reception of RRCResume, RRCSetup, RRCRelease, RRCRelease with suspendConfig or RRCReject message, cell re-selection and upon abortion of connection establishment by upper layers.
	Perform the actions as specified in 5.3.13.5.


Question 2: Do you agree that use case (2) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	Qualcomm
	Yes
	It is similar to the case that the UE failed to send RRCSetupRequest. We think it is useful to trigger accessibility measurement to provide necessary info on resume failure to network.

	Huawei, HiSilicon
	Yes
	It is beneficial for network to get such measurements as it could help to optimize accessibility performance.

	CATT
	Yes
	Similar to the case that the UE failed to send RRCSetupRequest.

	ZTE
	Yes
	In our understanding, this corresponds to T319 expiry. 

	NEC
	Yes
	Same view as ZTE.

	OPPO
	Yes
	This is similar as the case of RRCSetupRequest only with different timer.

	Vivo
	Yes
	Same view as Qualcomm and OPPO

	Kyocera
	Yes
	This really should be just the failure of the Connection Resume Procedure in general similar to the existing accessibility measurement associated with failure of the Connection establishment procedure which is based on T300 timer expiry rather than whether the Resume Request is transmitted. 

	CMCC
	Yes
	 

	DOCOMO
	Yes
	

	Samsung
	Yes
	

	Ericsson
	Yes
	This is similar to RRC idle (T300 expiry) but for RRC inactive (T319 expiry) 

	Nokia
	Yes
	Record on RRCResumeRequest failure should be there. However, decision on how this is stored and which report it is, is not necessary now. It can be done in WI phase


2.2.3
Use case (3): UE context retrieval failure
This use case was explicitly discussed in #200. It seemed that this use case is not related to accessibility measurements, and few companies showed interests on it during #200. However, it is still suggested to put it in this discussion so that companies could comment on it.
This use case has been defined in section 9.2.2.4.1 in TS 38.300. After the UE sends the RRCResumeRequest/RRCResumeRequest1 message, the gNB fails to retrieve or verify the UE context from the last serving gNB, and then the fallback procedure takes place, i.e. the gNB sends RRCSetup message to the UE.

Question 3: Do you agree that use case (3) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	Qualcomm
	No
	This is the issue in network side alone. Network can locate the issue by itself without UE’s reporting. We don’t see any point to trigger accessibility measurements reporting for UE in this case. 

	Huawei, HiSilicon
	No
	This use case seems not related to accessibility measurements, so it may not be considered.

	CATT
	No 
	This use case seems not related to accessibility measurements.

	ZTE
	No
	This is not related to coverage optimization, and network is aware of the failure reason.

	NEC
	No
	The intention of accessibility measurements is to collect access failure due to radio link problem, but not due to other network oriented/related failure.

	OPPO
	No
	As commented during last meeting, this one is not related to accessibility and network is aware of what happened.

	vivo
	No
	This is not a radio link related problem and does not require any UE feedback

	Kyocera
	No
	All the information included in the ConnEstFailReport should be sufficient for the network to figure out what went wrong.

	CMCC
	No
	

	DOCOMO
	No
	

	Samsung
	No
	

	Ericsson
	No
	The main reason for including a certain report from the UE is to enable the network to identify the cause for the abnormality in the network deployment functions. Considering context retrieval is a purely network procedure, there is not much to be gained from the UE feedback. 

	Nokia
	No 
	There is no explicit correlation to accessibility failure


2.2.4
Use case (4): Integrity check failure from lower layers while T319 is running
The detailed description is as below (from TS 38.331).
5.3.13.5
T319 expiry or Integrity check failure from lower layers while T319 is running

The UE shall:

1>
if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is running:

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure'.
Question 4: Do you agree that use case (4) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	Qualcomm
	No
	First, it is our understanding that accessibility measurement is used for NW to identify establishment failure caused by poor UE’s radio condition, so that NW can update RACH configuration. Integrity check failure from lower layer while T319 running means the NW has successfully received msg3 with Integrity check protected and sent msg4 successfully. Then in this case, our understanding is that the issue is in NW side (e.g. wrong ciphering configuration), but not caused by radio condition in UE side. Thus, UE’s accessibility measurement reporting is not useful for Network. 
Furthermore, please note that in 36.331, it was specified (highlighted part) that IP check failure in LTE RRC resume procedure will not trigger accessibility measurements: 

5.3.3.16
Integrity check failure from lower layers while T300 is running for UP-EDT or RRC_INACTIVE

The UE shall:

1>
upon receiving integrity check failure indication from lower layers concerning SRB1 or SRB2 while T300 is running for UP-EDT:

2>
discard the stored UE AS context and resumeIdentity;

2>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

1>
upon receiving integrity check failure indication from lower layers while T300 is running and if the UE is resuming the RRC connection from RRC_INACTIVE:

2>
perform the actions upon leaving RRC_INACTIVE as specified in 5.3.12, with release cause 'RRC connection failure'; 
So, following the same principle, we think case (4) should not be considered as accessibility measurements.


	Huawei, HiSilicon
	No
	In LTE 36.331, there is a similar case defined in 5.3.3.16 (as Qualcomm mentioned), and LTE accessibility measurements have not included the case, so we think NR could follow LTE principle, i.e. use case (4) is not considered as accessibility measurements.

	
	
	

	CATT
	No
	Share the same view with Qualcomm

	ZTE
	No
	Agree with Qualcomm

	NEC
	No
	Agree with Qualcomm

	OPPO
	No
	Agree with Qualcomm

	vivo
	No
	This is not accessibility issue

	Kyocera
	maybe
	In our understanding if the integrity check failed the UE will transition from RRC_INACTIVEto RRC_IDLE.  However, this is not the only reason for the UE would transition to IDLE.  If the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell to obtain limited service, the UE shall perform the actions upon going to RRC_IDLE.  So it maybe helpful for the network to know the reason why the UE transitioned to IDLE.  Perhaps this logging of the transition from RRC_INACTIVEto RRC_IDLE  should not be considered accessibility failure but it should be at least logged as part of Logged MDT.  Previously we didn’t have such transitions between these two states.

	CMCC
	Yes
	Agree with Qualcomm

	DOCOMO
	No
	Agree with Qualcomm

	Samsung
	No
	Share with Qualcomm’s view

	Ericsson
	May be
	This is a way for the network to detect a false base station in the area and therefore we see a benefit of including this in the report however we are not sure if this needs to be included in the accessibility measurement report or in a separate message. 

	Nokia
	No
	Similar understanding to Qualcomm, about fundamental need of the accessibility measurements (i.e. poor radio conditions detection)


2.2.5
Use case (5): Cell re-selection or cell selection while T319 is running
The detailed description is as below (from TS 38.331).
5.3.13.6
Cell re-selection or cell selection while T390, T319 or T302 is running (UE in RRC_INACTIVE)

The UE shall:

1>
if cell reselection occurs while T319 or T302 is running:

2>
perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure';

1>
else if cell selection or reselection occurs while T390 is running:

2>
stop T390 for all access categories;

2>
perform the actions as specified in 5.3.14.4.

Question 5: Do you agree that use case (5) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	Qualcomm
	No
	UE cell selection/reselection is not a failure event. It is related to mobility.  We do not see how the network can utilize the information for network optimizations.
Furthermore, please note that cell selection/reselection is similar case in LTE accessibility measurements. LTE MDT didn’t include this case in accessibility measurement due to the same reason. 

	Huawei, HiSilicon
	No
	Same analysis as for Question 4.

In LTE 36.331, there is a similar case defined in 5.3.3.5, and LTE accessibility measurements have not included the case, so we think NR could follow LTE principle, i.e. use case (5) is not considered as accessibility measurements.

	CATT
	No
	If this use case is not included in LTE, we think we can follow the same way.

	ZTE
	No
	We have the same understanding with above companies, this is not failure event, and it is not related to coverage problem, can follow LTE principle.

	NEC
	No
	Simply this is not a kind of accessibility measurements.

	OPPO
	No
	Agree with previous comments

	vivo
	No
	This is not accessibility issue

	Kyocera
	maybe
	Please refer to our comment in Question 4.

	CMCC
	No
	

	DOCOMO
	No
	

	Samsung
	No
	

	Ericsson
	No
	We think that the network can deduce the reason for ‘failure’ to be because of mobility based on lack of ‘accessibility failure report’ after the UE has performed reselection. 

	Nokia
	No
	We share the understanding that this would not help to reveal coverage issues


2.2.6
Use case (6): The UE fails to send RRCReestabilshmentRequest (CATT)
This use case is related to T301 in TS 38.331. The definition of T301 is shown as below.
	Timer
	Start
	Stop
	At expiry

	T301
	Upon transmission of RRCReestabilshmentRequest
	Upon reception of RRCReestablishment or RRCSetupmessage as well as when the selected cell becomes unsuitable
	Go to RRC_IDLE


Question 6: Do you agree that use case (6) should be considered as accessibility measurements? If no, please provide your comments.
	Company
	Yes/No
	Comment

	CATT
	Yes
	Similar to the case that the UE failed to send RRCResumeRequest/RRCResumeRequest1. When T319 or T301 expires, UE will go to idle. The network uses the accessibility measurement report to identify connection failure issue and then optimises some connection relevant parameters, for instance, RACH configuration, so use case (6) is useful as well for the network if we think use case (2) is useful. Actually, the situation is quite similar.
Actually, the current RLF report doesn’t cover case (6), most of the companies think the  “reestablishmentCellId” in RLF report has enough info to identify this issue, but that is not the truth. 

“reestablishmentCellId

This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.”
According to the current field description, “reestablishmentCellId” info just indicates in which cell the re-establishment attempt was made after connection failure. But based on this info, the network still can’t judge whether the re-establishment attempt was successful or not. Actually, “reestablishmentCellId” info is used by the network to differentiate HO too late/HO too early/HO to a wrong cell case, for instance, if “reestablishmentCellId” is the cell ID of the source cell, that usually means HO too early event happened. So “reestablishmentCellId” is not used to identify connection Re-establishment failure case.
More addition, here we are discussing the issue after RLF, not during RLF. Once the UE found a suitable cell to trigger re-establishment attempt, the info needed in the RLF report can be all collected. No matter the re-establishment attempt was successful or not, the RLF report can be colleted perfectly. The difference is that if 

connection Re-establishment was successful, the RLF report indicator can be included in RRCConnectionReestablishmentComplete message, otherwise, the RLF report indicator should be included in other meesage, e.g. RRCConnectionSetupComplete message. So connection Re-establishment failure is another case and not related to RLF report.
The reason we think case (6) can be included into the accessibility measurements is that Re-establishment failure case is similar to resume failure case.  Before UE triggered Re-establishment attempt, UE should do cell selection during T311 running, this is not connected UE behaviour. So we don’t think any rules were broken if we introduce Re-establishment failure into accessibility measurements. 
We are still open to discuss this use case, we just want to discuss the feasibility. According to this info, the network can identify the accessibility issue for Re-establishment failure case. And then optimise some parameters to increase the success rate. Basically, it’s more power saving to Re-establish the connection rather than letting UE go back to connected mode from idle.

	ZTE
	No strong view
	In LTE, RRC re-establishment failure is not considered as accessibility measurement. In our understanding, it happens right after RLF, and RLF report already includes “reestablishmentCellId” which can help network to identify the problem cell. The difference is lack of the detailed RACH attempt information. 

Considering RAN2 made following agreement last meeting: 
“For NR CEF Report is enhanced with further information elements expressing the number of failed connection setup attempts after RLF at least including the number and available location information.” 
It is better to clarify whether re-establishment failure is taken into account or not. We have no strong view on this, and would be fine to consider re-establishment failure as accessibility measurements. 


	NEC
	No strong view
	similar to ZTE, this may not give additional help for the network on top of RLF reporting to be introduced in Rel-16, in addition to use case (1) and (2).
One small concern is that in past RAN2 meeting (legacy LTE), it was argued that the network may not respond to Re-establishment request at all due to overloading/congestion. If this situation may happen, the use case (6) may not be so important.

	OPPO
	No
	We don’t have strong position, but have the same feeling that this has been covered by RLF report for Connected Mode, anything new is required?

	vivo
	No
	 We do not see how this related to accessibility problem, but rather think it has already been covered by RLF and related procedure, including reporting and indication.

	Qualcomm
	No 
	We prefer case (6) is not included in accessibility measurements due to below 2 reasons:

1)  It is also our understanding that RLF reporting with “reestablishmentCellID” has included such case. 
2) In our understanding, accessibility measurements are performed by RRC IDLE/INCTIVE UEs. However, As indicated in condition of T301, the UE works in CONNECTED when initiating RRC-Reestablishment procedure. We think it may break the principle of LTE accessibility measurements which are performed by IDLE UE.
 

	Kyocera
	No
	We agree with ZTE that the current accessibility measurement does not include Connection Re-establishment failure and we agree with Vivo that it should be included as part of the RLF or HOF report as in LTE with VarRLF-Report. 

	CMCC
	No
	Agree with vivo.

	DOCOMO
	No
	Agree with ZTE

	Samsung
	No
	Use case seems unclear. RLF and enhanced RLF (i.e. logging after RLF) are sufficient.

	Ericsson
	No
	It is better to keep the accessibility failure reports separated from connected mode failures. The UE is still in RRC connected mode while performing the re-establishment attempt. Otherwise this breaks the principal of IDLE/INACTIVE mode measurement associated to accessibility measurement.  

	Nokia
	No strong view
	Following LTE approach, the RLFreport was designed like that to address too late HO/to early HO and HO to a wrong cell. ReestablishmentCellId was needed for the sequenced events detection in RLF event, therefore it should remain there. If there are SON algorithms implemented for that, it would not work after contents changes.  

	Huawei, HiSilicon
	No
	Agree with Samsung

	
	
	

	
	
	


2.2.6
Others
Besides all above use cases, if you have other comments/suggestions, please add them into the following table.

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3
Conclusions
14 companies provided comments in this email discussion.
For use case (1) and (2), all companies agreed that both use cases should be included in accessibility measurements. In addition, for use case (2), 1 company mentioned that decision on how this is stored and which report it is could be done in WI phase.
For use case (3), (4) and (5), most of companies agreed that that these use cases should not be included in accessibility measurements.

For use case (6), 1 company was positive, 3 companies did not have strong view, and 10 companies were negative. The email rapporteur suggested to put a FFS on use case (6). If the situation will not be changed at RAN2#106, RAN2 could quickly decide to rule out this use case.
Based on the above conclusions, the followin proposals are made:
Proposal 1: Agree on the following use cases to be included in NR accessibility measurements:
- The UE fails to send RRCSetupRequest, i.e. when timer T300 expires

- The UE fails to send RRCResumeRequest/RRCResumeRequest1, i.e. when timer T319 expires
Proposal 2: FFS on whether the following use case is included in NR accessibility measurements or not:

- The UE fails to send RRCReestabilshmentRequest, i.e. when timer T301 expires
4
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