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1 Introduction
This document contains the report for the following email discussion:

· [AT111-e][308][NBIOT/eMTC R17] RLF enhancements (Qualcomm)


Status: 


Scope: To clarify the scope of this objective in terms of what could be enhanced.


Intended outcome: Report in R2-2008310


Deadline: Wednesday 26 1100 UTC. 

2 Online discussion status

For reference, this section captures the online discussion outcome from session chair notes.
R2-2006833
Reducing time taken for reestablishment procedures in NB-IOT

· QC thinks the main objective is how to do measurements in RRC_CONNECTED and much of the impact depends on how this would be done. ZTE has a similar view, and think P2, 3 are more related to RAN3.

· Nokia thinks we should first study the delay in each stage of the re-establishment and decide what to do according to this. Nokia thinks the re-establishment procedure itself may not need to be changed. QC thinks the WID does not mention to study re-establishment procedure but it is rather already quite specific. Huawei thinks we should try to look at all aspects of the re-establishment procedure, not only measurement.

· Thales thinks we need to consider impact to devices which don’t need the enhancements, as this could be done without specification impact. Ericsson would like to understand the concerns a bit more.

· noted

R2-2006834
Cell measurement in connected mode for NB-IoT
ZTE Corporation

· Ericsson wonders what the RAN4 impact would be considering measurement gaps are not in the WID scope. ZTE thinks RAN4 requirements may be impacted to support connected mode measurements. Thales concern is more related to when measurements are started and stopped. Ericsson think the existing measurement framework in RAN4 could be used. Huawei are considering what the measurement impact may be and should not exclude something now, but expect something like idle mode requirements.

· QC wonder what the configuration in p5 would include. ZTE think it may include what objects for UE to measure could be included. Nokia think this may include assistance information but not necessarily measurement control.

· noted
R2-2007342
Discussion on RLF enhancements

· QC thinks the first proposal might create a lot of discussion about how to define stationary. Ericsson wonder if this means re-establishment in the same cell is not considered. Huawei were thinking that for example the trigger for measurements may be based on similar criteria as relaxed monitoring, but the proposal is more directed at the use-case.

· ZTE think the RLF criteria can be studied and wonder whether earlier trigger is useful. Huawei think we should consider this due to measurement limitations.

· Thales thinks the stationary device is one example of a use-case where this is not needed, others include e.g. delay tolerant and very short sessions and we should avoid impacting those cases.

· Ericsson thinks from the discussion so far it sounds like most companies are thinking of some kind of measurement assistance information to speed up the overall RLF procedure by reducing cell search time, other enhancements seem to be out of scope. 

· noted

Proposals
The various proposals in the reference documents [2][3]

 REF _Ref48822405 \r \h 
[4]

 REF _Ref48822411 \r \h 
[5]

 REF _Ref48822414 \r \h 
[6]

 REF _Ref48822417 \r \h 
[7]

 REF _Ref48822420 \r \h 
[8] fall under various aspect of reestablishment following RLF. This section aims to categorize the different proposals in order to determine which proposals are related to advancing the understanding of the WID objective. For reference, the WID objective is [1]:

•
Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].
The key scope of this email discussion is to clarify the scope of the above ojective from the WID. Once the scope is clear then RAN2 can consider what enhancements need to be done. For this reason the first task is to classify proposals as related to ‘scope’ clarifitiaion or related to ‘soluton’.
Table 1 Proposal classification
	Tdoc
	Proposal
	Category

	R2-2006834 [2]
	Proposal 1: It’s suggested to support neighbor cell measurement in connected mode for NB-IoT.
	Scope

	R2-2006834 [2]
	Proposal 2: RAN2 discuss whether a new condition for triggering measurements in connected mode is needed.
	Solution

	R2-2006834 [2]
	Proposal 2a: If proposal 2 is agreed, RAN2 discuss what’s the evaluation object in this new condition, e.g., RSRP/ RSRQ level of the serving cell or the data transmission quality of the serving cell.
	Solution

	R2-2006834 [2]
	Proposal 2b: If proposal 2 is agreed, Intra-frequency measurement and inter-frequency measurement can be triggered independently.
	Solution

	R2-2006834 [2]
	Proposal 3: RAN2 can later discuss the conditions for stopping the measurement in connected mode, e.g., based on the agreements of measurement configuration by RAN2 and RAN4.
	Solution

	R2-2006834 [2]
	Proposal 4: RAN2 discuss whether the UE needs to notify the network of the start and stop time point of measurements in connected mode.
	Solution

	R2-2006834 [2]
	Proposal 5: RAN2 discuss what need to be included in the measurement configuration and how to provide it.
	Solution

	R2-2006834 [2]
	Proposal 6: RAN2 discuss whether neighbor cell measurements can be performed during connected mode DRX, or PDCCH monitoring GAP. If yes, how?
	Scope

	R2-2006834 [2]
	Proposal 7: RAN2 discuss whether a time interval for distributing measurements in connected mode is needed.
	Solution

	R2-2007342 [3]
	Proposal 1: RAN2 to target the mobility enhancements to mobile UEs and avoid impact on stationary UEs.
	Scope

	R2-2007342 [3]
	Proposal 2: RRC connection re-establishment procedure is reused as the mobility procedure.
	Solution

	R2-2007342 [3]
	Proposal 3: RAN2 to discuss following issues on connected mode mobility:

· How neighbour cell measurement is triggered

· How to perform neighbour cell measurements in RRC_CONNECTED

· How RLF is triggered

· Signaling to enable the above
	Solution

	R2-2007472 [4]
	Proposal 1: The trigger condition for neighbor cell measurement could be down selected based on the below two options:

· Option1, the neighbour cell measurement could be trigger when the serving cell channel quality is lower than a threshold.

· Option2, the neighbour cell measurement could be trigger based on the RLM procdure. For example, after n number of consecutive "out-of-sync" indications for PCell is detected.
	Solution

	R2-2007472 [4]
	Proposal 2: The neighbour cell measurement could follow the parameter such as the frequency priority information configured in SIB for cell reselection, it is UE implementation which cell is selected as the target cell.
	Solution

	R2-2007472 [4]
	Proposal 3: The assistant information including the candidate neighbour cell information could be reported to help eNB deliver the UE context to several neighbor eNB.
	Solution

	R2-2007569 [5]
	Proposal 1: For NB-IoT, reporting of neighbor cell measurements by the UE is outside the scope of this WI.
	Scope

	R2-2007569 [5]
	Proposal 2: Neighbor cell measurements in RRC connected state is done on the anchor carrier.
	Scope

	R2-2007569 [5]
	Proposal 3: In NB-IoT RRC connected state, both inter-frequency and intra-frequency neighbor cell measurements shall be supported.
	Scope

	R2-2007569 [5]
	Proposal 4: RAN2 to discuss how to avoid long tune-away to perform neighbor cell measurement during RRC connected state.
	Solution

	R2-2007569 [5]
	Proposal 5: RAN2 to discuss how to limit number of cells to be measured during RRC connected state.
	Solution

	R2-2007619 [6]
	Proposal: Clarification on RAN 2 REL-17 Agenda item to discuss what is lacking from RAN 2 specification.
	Scope

	R2-2007951 [7]
	Proposal 1: support intra-frequency neighbour cell measurement before RLF.
	Scope

	R2-2007951 [7]
	Proposal 2: optionally support inter-frequency neighbour cell measurement before RLF.
	Scope

	R2-2007951 [7]
	Proposal 3: Triggering the neighbour cell measurement on a specific cell quality threshold before radio problem detection.
	Solution

	R2-2007951 [7]
	Proposal 4: The neighbour cell measurement before RLF can only be triggered if UE is not stationary.
	Solution

	R2-2007951 [7]
	Proposal 5: Reselection to the best and different cell after T310 for a certain period, before T311
	Solution

	R2-2007951 [7]
	Proposal 6: No UE capability of measurement before RLF and inter-frequency neighbour cell measurement should be defined.
	Solution

	R2-2007951 [7]
	Proposal 7: The network can provide the thresholds of starting intra-frequency neighbour measurement and inter-frequency neighbour measurement in the system information.
	Solution

	R2-2007951 [7]
	Proposal 8: Reuse the SIB5-NB to obtain the frequencies for measurements in the RRC connected state.
	Solution

	R2-2007951 [7]
	Proposal 9: Reuse the current existing relaxed monitoring parameters in the system information.
	Solution

	R2-2007951 [7]
	Proposal 10: Configure the length of Treselection timer in RRC connected state as a fraction of T311 in the system information.
	Solution

	R2-2007951 [7]
	Proposal 11: Reuse the rest of the cell reselection parameters
	Solution

	R2-2008097 [8]
	Proposal 1: The time taken for Re-establishment procedure in existing system and minimum requirement for reduction of the time should be analyzed and concluded as first step for optimization for re-establishment procedure.
	Scope


Question 1: 
Do you agree with the classification of the proposals in Table 1 above?
If you disagree with the above classification of proposals between scope and solution (e.g. Prop X from [Y] is related to scope/solution because….) then provide alternative classification.

	Company
	Yes/No
	If No, provide Ref#/Proposal#

	Huawei, HiSilicon
	
	We think that the classification is very subjective, e.g. 

- proposals 2 and 3 in [3] are about the scope 
- proposal 6 in [2] is about solution 

-proposal 2 in [4] is about scope

	MediaTek
	
	Proposal 6 in [2] is about solution

Proposal 3 in [3] is about scope

Proposal 2 in [5] is about solution

	ZTE
	
	Agree with HW and MTK: proposals 3 in [3] is about scope that has been discussed later.
Agree with Rapporteur: proposal 2 in [4] is more about solution. 

Agree with MTK and HW: proposal 6 in [2], proposal 2 in [5] are more about solution.

Moreover:

Proposal 2 in [2] is about scope that has been covered by Q9

Proposal 4 in [7] is about scope that has been covered by Q8

Proposal 4 in [5] is more about scope

	
	
	

	Qualcomm
	
	Agree following proposals are scope related:

P2 & P6 in [2], P2 in [3].

We have different understanding of some of the proposals considered to be scope related.

Proposal 3 in [3]: This is conditional on RAN2 agrees to support neighbour cell measurments in RRC_CONNECTED state. That is, if RAN2 agrees to support neighbour cell measurmeents in RRC_CONNECTED then these are the additional aspects to discuss.

Proposal 2 in [4]: This is describing a potential solution, it is not clarifying WID objective scope. In any case NB-IoT does not have have frequency priority in SIBs.
Proposal 2 in [5]: To our understanding the current NB-IoT specification supports neighbour cell measurement on anchor carrier only (i.e. frequency of neigbhor cells in SIB5 is for the the anchor carrier) and this is the carrier the UE assumes that NPSS/NSSS/NPBCH is transmitted (including SIB-NB for FDD). UE does not assume that NPSS/NSSS/NPBCH is transmitted on non-anchor carrier (including SIB-~NB for FDD).
Proposal 4 in [5]: It is something RAN2 needs to discuss but in our view that eventually will depend on the solution. This is more like a second level agreement i.e. that is more like a RAN2 desires and not what is required by the WID objective.
Proposal 4 in [7]: We discussed online that classifying UE as ‘stationary’ or ‘mobile’ will be a never-ending discussion and instead RAN2 aim to use the relaxed serving cell mechanism. This proposal is assuming UE can determine whether it is mobile.


	Thales
	
	Classification is very subjective, we would see parts of proposal 3 [1] as a sort of scope description idf phrased broader. Target mobility enhancements for mobile NB-IoT devices without impacting other/existing use cases. Devices not needing said enhancements i.e. being in a short sessions, devices applying relaxed monitoring (stationary devices) or delay tolerant use cases.


The proposals related to solution category are not discussed in this document any further. The list of scope related proposals are summarized to following general proposals.

Proposal 1: RAN2 study current RLF procedure to understand the time taken to select the cell for access. 

For this RAN2 will need to agree the starting point (e.g. from the time when T310 is started) and ending point (e.g. when UE initiates MIB-NB acquisition).
Question 2: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, Hisilicon
	Support
	we think we can extend the ending point to include SI acquisition and RRC Connection Re-establishment procedure

	MediaTek
	Support
	

	ZTE
	Support
	We think start time at the time when T310 is started may be not enough. Firstly, we need to evaluate the time that UE takes to obtain the measurement results of the neighbor cells, and then can determine the starting point.
We are fine to study more about SI acquisition and RRC Connection Re-establishment procedure.

	Lenovo
	Support
	

	Qualcomm
	Support
	

	Thales
	Support
	Besides when T310 is started, also time prior that needs to be considered i.e. if what for when and why to start measurements if at all this is a solution.  Also afterwards the necessary steps for RRC Connection Re-establishment including SI acquisition needs to be looked at.

	Ericsson
	Support
	Yes, agree with Thales, Huawei that the end point should consider the RRC Connection reestablishment procedure too.
The start point can also be from N310.

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 2: In NB-IoT, support neighbour cell measurements in RRC_CONNECTED.

Most companies understanding is that the objective is that neighbour cell measurements can be performed while UE is in RRC_CONNECTED state. This proposal is to get the confirmation.
Question 3: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	

	MediaTek
	Support
	

	ZTE
	Support
	

	Lenovo
	Support
	

	Qualcomm
	Support
	

	Thales
	Maybe
	A device can do so if it intends. It has read SI in said cell, as per WI scope gaps should be sufficient at least for certain cases including the mobility cases. (Modifying gaps is out of the scope.)
Existing use cases being delay tolerant, momentary stationary (relaxed monitoring) or having small data sessions should not be impacted.

Above use cases are especially the once NB-IoT was designed for and by extending NB-IoT capabilities negative impact on those scenarios needs to be avoided.



	Ericsson
	Support
	Agree with Thales comment

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 3: In NB-IoT, neighbour cell measurements in RRC_CONNECTED are done on the anchor carrier of the neighbour cell.


Question 4: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	this may need to be confirmed by RAN4

	MediaTek
	Maybe
	This proposal is about the solution: how the measurement can be done, not the scope: what need to be done.

	ZTE
	Maybe
	Even we think it may be more reasonable that neighbour cell measurements in RRC_CONNECTED are done on the anchor carrier, we agree with MTK this is more about solution and can be discussed later.

	Lenovo
	Support
	We are fine to this if the NB related configuration is done on the anchor carrier of neighbor cell. But we wonder whether this will lead to extra information UE needs to obtain.

	Qualcomm
	Support
	

	Thales
	Maybe 
	This proposal is about solution.

We need to address the issue of impact first, then we can discuss about solution later. Network knows the deployment already, why do we need to add complexity to NB feature?

	Ericsson
	May be
	Yes, good to confirm from RAN4. Also agree with MTK, ZTE, Thales that this is about solution rather than scope.

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 4: In NB-IoT, support neighbour cell measurements for intra-frequency in RRC_CONNECTED.

Most companies understanding seems to be that if neighbour cell measurements in RRC_CONNECTED mode is supported then at the minimum intra-frequency neighbour cell measurements must be support. 

Question 5: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	

	MediaTek
	Support
	

	ZTE
	Support
	

	Lenovo
	Support
	

	Qualcomm
	Support
	

	Thales
	Maybe
	Same as Q2. Plus how to decide such measurements are needed?

	Ericsson
	Support
	

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 5: In NB-IoT, support neighbour cell measurements for inter-frequency in RRC_CONNECTED.

At least one company thinks if intra-frequency neighbour cell measurements is supported in RRC_CONNECTED state, there is no need to support inter-frequency neighbour cell measurements in RRC_CONNECTED. 

Question 6: 
Companies are asked to provide feedback on the above proposal.
	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	We think that there is little difference at the UE between intra-frequency measurement and inter-frequency measurement if the UE in on a non-anchor carrier. Thus we should not exclude them, at least at this stage. 

	MediaTek
	Support
	

	ZTE
	Support
	With reference to proposal 4 in [5], how to avoid long tune-away may need consideration.

	Lenovo
	Support
	

	Qualcomm
	Support
	

	Thales
	Not support
	Same as Q2. Plus how to decide such measurements are needed? 

	Ericsson
	Support
	Yes, we can include in scope for now. If it becomes obvious that this is not desired then can be removed during solution phase.

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 6: In NB-IoT, neighbour cell measurements are not reported to the network in RRC_CONNECTED.

Question 7: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	We think this would exclude the CP solution and in absence of network control mobility, we do not see any benefit

	MediaTek
	Support
	

	ZTE
	Support
	

	Lenovo
	Maybe
	We are fine to UE reporting with simple measurement result or with some indication to let eNB prepare the RRC re-establishment procedure. This is beneficial to make RRC re-establishement successful.

	Qualcomm
	Support
	

	Thales
	Maybe
	If measurements would be done, we should first assess what would be the benefit of providing such information to the network versus the impact. If no benefit support.

	Ericsson
	Too broad proposal
	The purpsoe is of course not to provide measurement report but the reporting can still be there to inform RLF conditions etc so NW may save resource by not scheduling the data to UE etc. Network awareness solution is desired if NW controlled solution is not preferred then.
This proposal is also solution related and not fully scope related.

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 7: In NB-IoT, neighbour cell measurements in RRC_CONNECTED should at least be supported in mobility scenario.



Question 8: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	we also think it should be the main target

	MediaTek
	Support
	

	ZTE
	Support
	At least at initial stage, we think radio condition change should also be considered, even for stationary UE or UE with low mobility. 

	Lenovo
	Support
	

	Qualcomm
	Support
	We think relaxed neighbour cell measurement approach can be used so that this feature is not limited to only ‚mobile‘ scenerio.

	Thales
	Maybe
	Maybe we first need to define the mobility scenarios. A truck who parks every 20 mins in front of a static meter may also fall under such scenario? Maybe a discussion to align on mobility scenario term and then discussing whether we need RRC connected measurements or not. Mobility scenario does not exclude that scenarios are delay tolerant. Mobile delay tolerant scenarios may have better solutions than starting a session close to RLF and performing additional measurements when it happens.  

	Ericsson
	Support, however
	As already answer provided by ZTE, Thales it is difficult to ascenrtain what is stationary and what is mobility. We can discuss if UE can report the radio condition change or mobility status to the NW if the work item scope has to be limited based upon Mobility. NW awareness is desired so NW can understand if reestablishment may happen in same cell/eNB or different etc to be well prepared to optimize it’s resource and help in reducing latency of the procedure.

	
	
	

	
	
	

	
	
	

	
	
	


Companies may propose further proposals to clarify the scope of this objective in the WID.
Proposal 8: For NB-IoT, RAN2 to discuss how neighbour cell measurement is triggered in RRC_CONNECTED
Question 9: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	

	MediaTek
	Support
	

	ZTE
	Support
	

	Lenovo
	Support
	

	Qualcomm
	Support
	Support for this proposal is conditional on RAN2 agreeing to support neighbour cell measurements in RRC_CONNECTED.

	Thales
	
	We first need to decide if we support neighbour cell measurements in connected mode. 

	Ericsson
	Support
	

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 9: For NB-IoT, RAN2 to discuss how to perform neighbour cell measurements in RRC_CONNECTED 
Question 10: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	

	MediaTEk
	Support
	

	ZTE
	Support
	

	Lenovo
	Support
	

	Qualcomm
	Support
	Support for this proposal is conditional on RAN2 agreeing to support neighbour cell measurements in RRC_CONNECTED.

	Thales
	Maybe
	We still need to decide on whether we do support neighbour cell measurements in connected or not.

	Ericsson
	Support
	

	
	
	

	
	
	

	
	
	

	
	
	


Proposal 10: For NB-IoT, RAN2 to discuss to discuss
 whether to define new RLF criteria in conjunction with RRC_CONNECTED mode neighbour cell measurements
Question 11: 
Companies are asked to provide feedback on the above proposal.

	Company
	Support/

Not Support/

Maybe
	Comment

	Huawei, HiSilicon
	Support
	

	MediaTek
	Support
	

	ZTE
	Not Support
	It looks out of WID scope. And this may involve RAN1 discussion, that is undesired.

	Lenovo
	Maybe
	We will discuss neighbor cell measurment for NB-IOT in connected mode, if the neighbor cell measurement could be triggerred earlier than leagcy technique, the time for RRC-reestalishment coud be reduced. Thus, the new RLF criteria to reduce the time may be not necessary, we are serious to introduce any new definition to RLF.

	Qualcomm
	Maybe
	Our understaind of this proposal is that if UE will do neigbhour cell measurments in RRC_CONNECTED then it will follow a different RLF procedure. This in our view is dependent on soluition for RRC_CONNECTED neighbour cell measurements.

	Thales
	Maybe
	First we should analyse and evaluate the shortcomings if any of the existing RLF mechanism.

	Ericsson
	May be
	Agree with Thales, we can see the short comings first and then later decide if any enhancements etc is needed.

	
	
	

	
	
	

	
	
	

	
	
	


Summary

TBD
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�No clear why this is deleted as this is true. Perhaps HW is not happy with ‘This is because’? If so I am happy to delete the first three words. 


�the concept of intra-/ inter-frequency is defined by RAN4. We don’t need to clarify or change anything


�This is �company view. Should be in the table instead





�This is company view. This should be in the table instead


�Typo, two ”to discuss”, need to be removed
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