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Discussion and decision
1 Introduction
The purpose of this email discussion is to study the NB-IoT RLF procedure and provide summary as per below email discussion:
· [Post111-e][923][NBIOT R17] RLF Enhancements (Qualcomm)


Scope: Study current RLF procedure to understand the time taken to select the cell for access. Start and end points FFS.

Intended outcome: report to next meeting


Deadline: Long

2 NB-IoT RLF procedure overview
This section describes the RLF procedure according to Release 16 specification [2]. The following timers and counters are applicable in NB-IoT for RLF detection: T310, N310.
Note: Early detection of physical layer problems is not applicable to NB-IoT.
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Figure 1 Overview of RLF & Reestablishment
Question 1: 
Do you agree with the RLF and re-establishment procedure as depicted in Figure 1?
	Company
	Yes/No
	If No, suggest changes

	ZTE
	Yes but
	Generally fine. But we assume the data still can be transmitted before expiration of T310 (the failure or loss of some packets may be possible), so we think the total interruption time should be from Ref point C to Ref point D, not from Ref point A as mentioned in the Figure 1.

	Huawei
	No 
	In our understanding, the RLF procedure terminates when the UE declares RLF, i.e. when T310 expires, thus cell selection is not part of it.



	RadiSys
	No
	Agree with Huawei. RLF procedure ends at Ref point C when T310 timer expires. 

	Qualcomm
	Yes
	RLF declared upon expiry of T310 and then cell selection starts, followed by re-establishment.
Between Ref Point A and Ref Point B, there has to be consecutive N310 Out-of-sync indications i.e. no ‘In-sync-indications’. This means there would be no data received between Ref Point A and Ref Point B.
ZTE is right, during Ref Point B and Ref Point C UE may be able to decode some USS (fewer than N311) but that does not necessarily mean NPDSCH is decoded correctly.

	Lenovo
	Yes
	Same view as Qualcomm, the RLF is declared when T310 is expired.

	Nokia
	No
	Interruption time : between Ref-A and Ref-C, the UE still can have communication with the source cell. So this duration is not duration of complete interruption time. Interruption starts when UE detaches from the source cell. 

Ref C to Ref-D : This is the duration for RRC-Reestablishment which starts form cell-selection procedure followed by system information acquisition of the target cell and starting Random access procedure. 

Ref-D-Ref-E (New point): Only after successful re-establishment procedure the UE can resume the transmission. So interruption actually extend up to this new point Ref-E

For the scope defined : Start point should be T301 expiry End point :Successful Re-establishment.

	Ericsson
	Yes
	The RLF procedure and the start of reestablishment procedure is depicted fine in the above figure. However. We also agree with Huawei that the WID clearly says before RLF

· 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
Hence, cell selection duration is not part of it.

Further, if any aspects related to reestablishment procedure is to be considered as suggested by Nokia then it is RAN3 group with whom we need to liaise.

	MediaTek
	No
	The data transmission is still possible for the interruption timer between Ref Point A and Ref Point B.
According to 36.133 7.23.2: ”The threshold Qout_NB-IoT is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical NPDCCH transmission with transmission parameters specified in Table 7.23.2-1.”, the PDCCH and PDSCH still possibly decode successfully when consecutive out-of-sync indication occurs.

The interruption timer should start at Ref Point C. and end at Ref Point D.

	Sequans
	Yes, but
	Agree with Nokia that Re-establishment completion (Ref point “E”) should also be considered as interruption time.
Whether Ref point A can be considered as part of the interruption time, seems to depend on whether the “total” refers to “interruption” or to ”time”.

	ETRI
	No
	We share the same view as Nokia/Sequans, and for further clarification, we prefer the definition of “overall service interruption time” in [R2-133073, [83#13][LTE/Het-Net] Early T310 termination] instead of “total interruption time”.

Based on [R2-133073],

•
Outage time:
The time during which T310 is running (i.e., Ref B to Ref C)
•
Interruption time:
Interruption time due to RRC connection re-establishment (i.e., Ref C to Ref E proposed by Nokia)
•
Overall service interruption time:
Outage time + Interruption time (i.e., Ref B to Ref E)

In addition, we share the same view as Qualcomm that there would be no data received between Ref A and Ref B. Therefore, we think the outage time above can be extended as Ref A to Ref C if necessary.


Question 1 Summary:
This question was to check everyone had the same understating of the current RLF and re-establishment procedure, in particular the key trigger points. 

There was some difference of opinion on the overview show in Figure 1.
· Whether the elapsed time from start of random access procedure (Ref point D in Figure 1) to successful reestablishment be considered in solution evaluation.
· Whether between Ref point A and Ref Point C some data transfer may happen.
· This really depends on the radio conditions. For the purpose of this evaluation the Out of sync indications needs to be consecutive so that T310 starts. Furthermore, for the purpose of this evaluation, while T310 is running the consecutive In sync indications needs to be less than N311. Whether there is any data received between Ref point A and Ref Point C is not relevant to this evaluation.
· Whether the duration between Ref point A and Ref Point D be called Total Interruption Time.
· Author thinks for the purpose of this analysis the actual value of the duration between Ref point A and Ref Point D is important and not what this duration is called.
There was no disagreement about the four reference points shown in Figure 1.
Proposal 1: RAN2 to discuss whether the time taken from start of the random access procedure to successful reestablishment be considered when evaluating solutions.

The objective of the WID [1] is to reduce the total data transfer interruption time by reducing the time for cell selection between Ref point C and Ref point D. RAN4 specifies the period between Ref point C and Ref point D as TUE-re-establish_delay_NB-IoT [6].
Question 2: 
Do you agree the WID objective is to reduce the time between Ref point C and Ref point D as depicted in Figure 1?
	Company
	Yes/No
	If No, provide your view on the reference points

	ZTE
	Yes
	

	Huawei
	No
	We agree it is part of the objective but we think that the WI description includes the time between Ref point B and Ref point C, ‘Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF’

	RadiSys
	Yes
	We agree that objective is to have a faster cell selection upon RLF. But UE should be equipped to have a faster cell selection between Ref point B and Ref point C. Network should provide mechanism for target cell selection during connected mode and it should be left to the UE implementation to make best use of the network provided information upon RLF for faster Cell Selection

	Qualcomm
	Yes
	The overall WID objective is to reduce the period between Ref point C and Ref Point D. To fulfil this objective may require defining new procedures to take place before Ref point C and this would depend on the solutions.

	Lenovo
	Maybe Yes
	Based on the WID objective to‘Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF’, we think the UE could perform the neighbor cell measurement before the Reference point C. The cell selection procedure is started once RLF is declared. The time between Ref point C and Ref point D could be reduced by the neighbor cell measurement before Ref point C. Maybe we should have a further clarification on the definition of the expected cell selection between point C and point D.

	Nokia
	Yes
	WID scope is meant to reduce the interruption time from the time of RLF declaration. Early measurements prior to RLF is one of the solution to minimize the interruption time between C and D.

	Ericsson
	Yes
	One of the objectives and the intention is to shorten the time between reference points C and D, however in order to achieve this we need to consider what happens before RLF, mainly between reference points B and C and check if it would help to specify signaling for neighbor cell measurements and corresponding measurement triggering as defined in the WID.



	MediaTek
	Yes
	The WID objective is to reduce the time taken to RRC reestablishment to another cell. RRC reestablishment procedure starts at Reference point C. 
But the time that can be saved is very limited. MIB/Sib1 reception and random access cannot be reduced by neighbor cell measurement, only the cell detection part can. The benefit of this feature could be trivial. 
Maybe we can also consider the time between Ref Point B and Ref Point C. UE doesn’t have to wait for T310 expiry to perform cell selection, since UE can find a better neighbor cell by neighbor cell measurement in RRC connected mode. The benefit of this feature would be more.

	Sequans
	Yes
	

	ETRI
	Yes, but
	We share the same view as Huawei and MediaTek. Overall service interruption time can be reduced by that amount which a solution can reduce the outage time.


Question 2 Summary:

· 9 companies agree, with reference to Figure 1, the objective is to reduce the time taken from expiry of T310 (Ref point C) to start of random access procedure (Ref point D).
· 4 companies also think the objective covers reducing the period between Ref point B and Ref point C.
· Author thinks what needs to happen between Ref point A (first Out-of-sync) and Ref point C (T310 expiry) to reduce the period from Ref point C to Ref point D (start of random access) depends on the solution but the WID objective does not imply reduction in duration between Ref point A and Ref point C (i.e. speed-up RLF declaration).
Proposal 2: WID objective for RLF enhancements is to reduce the time between expiry of T310 and start of random access procedure.
Proposal 3: RAN2 to discuss whether early RLF declaration is within the scope of WID objective for RLF enhancements.

Question 3: 
If answer to above question is Yes, then do you agree the time between Ref point C and Ref point D is used to measure the performance of the solutions to WID objective?
	Company
	Yes/No
	

	ZTE
	May be No?
	According to RAN4 spec, the time between Ref point C and Ref point D can be separated to several parts as following:

TUE-re-establish_delay_NB-IoT = 100 ms + NNB-Iot-freq*Tsearch_NB1-NC + TSI_NB1-NC + TPRACH_NB-IoT
The WID emphasize the optimization on neighbor cell measurements and corresponding measurement triggering before RLF while the other parts, e.g., the optimization on SI acquisition is not covered by WID scope. Moreover, we worry that optimization on SI acquisition may introduce too much complexity but will not benefit much.

Therefore, we suggest to focus on reduction of the time for neighbor cells detection between Ref point C and Ref point D, not all the parts in the above formula. 

	Huawei, HiSilicon
	No
	See answer to Q2. we think we should consider the timer between Ref point B and Ref point D.

	RadiSys
	No
	See answer to Q2

	Qualcomm
	Yes
	While agree with ZTE the total time between Ref point C & Ref point D is defined by RAN4 spec and this period covers several activities as described in section 3 below.
The activity that this WID objective aims to reduce is the time it takes UE to decide on suitable cell (i.e. a cell that meets the cell selection rule Srxlev >0 and Srxqual > 0). Therefore, the objective is to reduce period between Ref point C and Ref point D.

	Lenovo
	No
	It depends on the definition to the time between Ref point C and Ref point D in this WID.

	Nokia
	Yes
	Time between Ref-C and Ref-D should be one of the criteria for comparing the solutions. The time reduction includes reducing time for all possible activities between these points including cell selection, system information acquisition.

	Ericsson
	Yes
	For performance measurement Point C to D can be considered.


	MediaTek
	Yes
	For current WID, the time between Ref point C and Ref point D can be used. Or maybe as ZTE’s comments, a part of this time.

	Sequans
	Yes
	That would be the correct measure based on the objective.
Additional points raised by companies are more relevant to the actual solution

	ETRI
	No
	See answer to Q2. We share the same view as Huawei.


Question 3 Summary:

· 6 companies agree the performance of any solution is to see how quickly UE starts random access procedure for re-establishment upon expiry of T310.
· 2 companies think the performance of any solution is to see how quickly UE starts random access procedure for re-establishment from start of T310.

· 1 company thinks it depends on the definition of the time between Ref point C (T310 expiry) and Ref point D (start of random access procedure) in WID objective to enhance RLF.
· 1 company (Radisys) response to this question is unclear in that do they understand the period between T310 start and T310 expiry be also reduced as part of the WID objective to enhance RLF?
According to the current specification between expiry of T310 and start of random access procedure UE needs to perform a number of activities for cell selection and this is captured in the next section.
Proposal 4: Solution performance is a measure of reduction of duration between T310 expiry (RLF declaration) and start of random access procedure.

Proposal 5: RAN2 discuss whether solution performance measure also includes reduction in duration between T310 start and RLF declaration.
3 Cell selection upon RLF

In TS 36.304 [3], three different categories of cell selection are defined:

· Category 1: Initial cell selection: UE has no knowledge of what frequency bands are used in the area.
· Category 2: Stored information cell selection: UE knows what frequency bands are used in the area and in some cases centre frequencies. 
· Category 3: Cell selection when leaving connected mode: UE knows frequency of the serving and neighbour cells.
Generally, category 1 takes the longest time to select a suitable cell while category 3 takes the shortest time to select a suitable cell and UE generally follows category 3 for cell selection upon RLF i.e. UE knows upon releasing dedicated resources which cell(s) to attempt measurements and then camp on. 

Question 4: 
Do you agree following RLF the UE follows Cell selection when leaving connected mode?
	Company
	Yes/No
	Comments to support your answer

	ZTE
	No
	We understand Category 1 is mainly for the UE just power up. Category 3 is only used for the procedure of leaving RRC_CONNECTED, e.g., on reception of RRCConnectionRelease-NB message or RRCEarlyDataComplete-NB message. 

So in our understanding, Category 2 is performed during RRC re-establishment procedure. 

	Huawei, HiSilicon
	No
	We are confused about the introduction of these three categories when TS 36.304 section 5.2.3.1 only defines the two first ones. We think category 3 is a subset of category 2 and there is no need to introduce a new category. 

	RadiSys
	Yes
	Agree with Huawei. Category 3 is a subset of Category 2. UE will perform Cell Selection upon RLF, and will fall into Category 2

	Qualcomm
	Yes
	TS 36.304 Figure 5.2.2-2: has three procedures for cell selection: (1) Initial cell selection, (2) Stored information Cell Selection and (3) Cell Selection when leaving connected mode.
Figure 5.2.2-2 also clearly defines a step-wise approach for cell selection upon leaving connected mode (i.e. (3) first if this fails then (2), and if this fails then (1)). 
Whether (3) is a subset of (2) is down to interpretation but its true in both (2) and (3) UE uses stored information.
As per the figure 5.2.2-2 in TS 36.304, UE first follows ‘Cell selection when leaving connected mode’.

	Lenovo
	No
	Agree with Huawei. Category 3 is a subset of Category 2. May be UE could find suitable cell before RLF, it is confused that how to associate this case to above category?

	Nokia
	Yes
	The cell selection procedure on RLF defined in existing specification can be continued as we don’t intend to modify this procedure as part of this WID.

	Ericsson
	
	Not sure why this question is posed. It should be the usual UE behaviour. That is UE coming out of coverage or switching on for first time may use category 1 and 2; and for connected mode it would be 3 or sub category of 2.

	MediaTek
	No
	For category 3, when leaving connected mode, there is redirection info from RRCConnectionRelease-NB message or RRCEarlyDataComplete-NB message that needs to be considered. Therefore, I think category 2 is fit for the case of cell selection after RLF comparatively.

	Sequans
	Yes, but
	Assume it falls back to category 2 immediately

	ETRI
	No
	We share the same view as MediaTek.


Question 4 Summary:

Current specification (TS 36.304 [3]) shows three different procedures for cell selection and the purpose of this question was to agree on which of the three procedures the WID aims to improve. There was some difference of understanding on what is meant by Stored information Cell Selection and Cell Selection when leaving connected mode as follows:
· Some companies consider Cell Selection when leaving connected mode is a substate (or sub-category) of Stored information Cell Selection. 
· Some companies think Cell Selection when leaving connected mode applies when UE leaves RRC connected state upon receiving command from network (e.g. RRCConnectionRelease) hence does not apply in case of RLF.

While RAN2 specification clearly implies if UE fails to find a suitable cell following Cell Selection when leaving connected mode procedure, UE then attempts to find suitable cell following Stored information Cell Selection (see Figure 5.2.2.-2 in TS 36.304 [3]) but nothing indicates the reason for leaving connected mode. But from RAN2 specification (5.2.3.1 in TS 36.304 [3]), author considers the following subtle differences between Category 2 and Category 3:
· Category 2: Stored information cell selection: UE knows the carrier frequencies. 

· Category 3: Cell selection when leaving connected mode: UE knows the carrier frequencies and information on cell parameters (from previously received measurement control information elements or from previously detected cells).
Proposal 6: UE uses known carrier frequencies for measurement during RRC connected state.
Proposal 7: RAN2 to discuss whether stored information on cell parameters can be used for measurement during RRC connected state.
Proposal 8: RAN2 to discuss whether stored information on cell parameters can be used for cell selection following RLF.
Cell selection generally involves the following steps for each NB-IoT carrier frequency:
1. Detect and measure NB-IoT cell (i.e. NPSS/NSSS detection and RSRP/RSRQ measurement [4])

2. MIB-NB acquisition

3. SIB1-NB acquisition

Only after performing all these 3 steps can UE camp on the cell, acquire SIB2-NB, optionally SIB22-NB and initiate random access. After step 1 UE knows whether a carrier is a NB-IoT carrier and meets the minimum RF requirements and after step 3 UE knows whether it can (e.g. cell is not barred) camp on this cell for normal service. 
The periodicity for the various signals/messages used for cell selection are shown in Table 1.

Table 1 Periodicity for NPSS, NSSS, MIB-NB and SIB1-NB

	Step
	Signal/

Message
	Periodicity (ms)

	1
	NPSS
	10 [4]

	1
	NSSS
	20 [4]

	2
	MIB-NB
	640 [2]

	3
	SIB1-NB
	2560 [2]


For each NB-IoT carrier, the three steps are done in a sequence hence the total time taken is simply aggregation of time take by step 1, 2 and 3. The total time to receive both NPSS and NSSS is shown in Figure 1.
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Figure 2 NPSS/NSSS timing and example maximum detection time
The actual time to synchronize to the cell (i.e. decode NPSS and NSSS) depends on radio condition and whether cell is known. RAN4 has specified timing requirements for cell detection (Tsearch_NB1-NC) considering these two aspects and these are shown in Table 2 [6].
Table 2 Time to detect a NB-IoT cell
	Step
	Tsearch_NB1-NC (ms)

	Target cell known, any coverage
	0

	Target cell unknown, any coverage, decode on first attempt
	80

	Target cell unknown – normal coverage
	1400

	Target cell unknown – enhanced coverage
	14800


For eMTC, the definition of ‘target cell known’ is: a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification. But there is no such definition provided for NB-IoT and propose the same definition can be used in NB-IoT.

Question 5: 
For NB-IoT, assume definition of ‘target cell known’ as: a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification?

	Company
	Yes/No
	If No, provide alternative definition

	ZTE
	Yes
	

	Huawei, HiSilicon
	No
	This is specific to eMTC. In LTE, the target PCell is known if it has been measured by the UE in the last 5 seconds.
For NB-IoT, no additional condition to UE identification has been specified, thus the cell is known when the UE has successfully decoded NSS and PSS.

	RadiSys
	No
	This needs FFS 

	Qualcomm
	Yes
	Without a definition of ‘target cell known’, it becomes difficult to know when UE should re-confirm NPSS/NSSS.

	Lenovo
	No
	This needs further discussion.

	Nokia
	No
	Cell Known means, it is measured within last 5 seconds. It does not include any additional criteria. UE first need to acquire the best NPSS/NSSS and if this cell was measured prior to 5 seconds, UE can proceed with completion of MIB acquisition faster.

	Ericsson
	No
	Not only up to RAN2 to decide. 

	MediaTek
	No
	There is no “the relevant cell identification requirement” for NB-IoT, so we should not assume this definition can apply to NB-IoT.

	Sequans
	No
	Since this is anyway based on RAN4 spec, we should ask them. 

	ETRI
	No
	For now, FFS on definition of ‘target cell known’.


Question 5 Summary:

Majority of companies do not agree to use for NB-IoT the same definition as in eMTC for target cell known.
Some companies think this should be checked with RAN4.
Proposal 9: RAN2 to ask RAN4 what is the definition of target cell (un)known in NB-IoT.
Question 6: 
The time to synchronize to the cell upon RLF depends on coverage level?
	Company
	Yes/No
	Comments to support your answer

	ZTE
	Yes
	RLF occurs more frequently for the UEs in enhanced coverage and those UE would need more times to detect target cell. Therefore, we should pay (more) attention to the enhanced coverage case. We also think reducing the time for neighbor cell detection would benefit more for UEs in bad coverage level.
Moreover, we may need to have some common assumptions for further evaluation, e.g., whether we should assume maximum value for T310 (8s for worst coverage) or a moderate value would be preferred (2s or 4s)? We think the maximum value may be seldom used as it makes the connection maintained in a poor status for some kind of long time, which is unexpected from the perspective of user experience and UE power consumption. So we think a moderate value (2s or 4s) for T310 may be enough.

	Huawei, HiSilicon
	Maybe
	Yes, if we consider the coverage level in the neighbour cell. Not really otherwise.

	RadiSys
	Yes
	

	Qualcomm
	Yes
	The time to synchronize to the cell depends on the coverage level of that cell.

	Lenovo
	Yes
	The coverage level of that cell should be considered in the cell selection procedure.

	Nokia
	Yes
	

	Ericsson
	No
	Even though RLF may happen in enhanced coverage; the question would be: Will there be any other overlapping cell for the UE to reselect? 

Basically, it boils down to: is the enhancement targeted for stationary UE or mobile UE.

Considering stationary UE in deep coverage. Will there be any other overlapping cell for the UE to reselect? If yes then Coverage based could be considered.

Else if it is mobile UE which moves from one cell to another cell and because of lack of handover RLF happens; then presumably here we do not need to just think of Coverage level. It should be seen more as a lack of handover functionality.

	MediaTek
	Yes
	The time of synchronize the cell is quite different in different coverage level. 

	Sequans
	Yes, but
	The question may be a bit missing in details. The CL in the cell where the UE just RLFed is irrelevant. One could say that the time to sync to a new cell depends on the CL for that would be applicable to that cell

	ETRI
	Yes
	


Question 6 Summary:

Majority of companies agree time to synchronize to the cell upon RLF depends on coverage level of the target cell.
Proposal 10: Time to synchronize to the cell upon RLF depends on coverage level of the target cell.
If a cell is known then total time to synchronize is 0 ms and as long as this cell fulfils the cell selection criteria defined in 36.304 [3] (i.e. Srxlev and Srxqual > 0) then UE can attempt to camp on the cell.
Assuming UE knows frequency of NB-IoT cells but all cells are unknown then the total time to detect all cells is aggregation of the time taken to synchronize to each NB-IoT cell.

Question 7: 
Do you agree for the purpose of this analysis, all cells are assumed to be unknown i.e. no cell meets the definition of ‘target cell is known’?
	Company
	Yes/No
	Comments to support your answer

	ZTE
	Yes
	According to current spec, NB-IoT UE cannot support any neighbor cell measurement in RRC connected mode (there previously was some clarification on that SIBs cannot be used for measurement in RRC connected mode), therefore we agree, upon RLF, all cells are assumed to be unknown. 

	Huawei, HiSilicon
	No
	At least we need to consider the case of ‘unknown’ cell.

Then, if the purpose is only ‘cell selection’, there is no need to detect ‘all’ cells on all carriers as suggested multiple times above.

	RadiSys
	Yes
	Since UE does not perform any measurements in RRC Connected Mode, UE need to synchronise with different cells to find any recommended cell (known cell)

	Qualcomm
	Yes
	While for cell selection UE only needs to find a cell that meets the S criterion Srxlev >0 and Srxqual > 0, it may need to detect and measure more than one cell before it finds a cell that meets the criteria. Therefore, all the cells that UE attempts to detect are assumed to be unknown. UE may have one or more known cells but these are excluded because they do not meet the S criterion (if they did then UE would select the first cell immediately).

	Lenovo
	No
	The purpose of this WID is to find the suitable cell and reduce the time of cell selection, it is necessary to reconsider this assuming condition.

	Nokia
	Yes
	The reference time for Re-establishment is based on the current UE behavior where UE don’t do any measurements prior in connected mode.

	Ericsson
	No
	Since UE was in connected mode before declaring RLF; its main target is to identify a suitable cell asap and camp on and get connected again (the intention is not as discussed above like initial cell selection). Hence UE does not need to scan all frequencies and find strongest cell to camp on.

	MediaTek
	No
	Not for now, we have not achieved an agreement on an explicit definition of “target cell is known” yet. This question should be discussed after we have a clear definition.

	Sequans
	Yes
	MediaTek comment is valid, but we think in any case this is a safe assumption. Assuming this question, like the others, is trying to establish an understanding of the current status, then we agree this is the current state.

	ETRI
	No
	We share the same view as Lenovo and MediaTek.


Question 7 Summary:

The question was whether to consider cells unknown upon RLF and not about measuring multiple cells to determine the best one.

Given there is proposal above to ask RAN4 clarification on ‘target cell (un)known’, we think it is reasonable for RAN2 to assume UE needs to perform NPSS/NSSS detection for cell selection following RLF.
Proposal 11: RAN2 to assume UE needs to perform NPSS/NSSS detection for cell selection following RLF.
Question 8: 
Any other aspects of RLF detection and re-establishment?

	Company
	Aspect (classify whether it as RLF detection or re-establishment) 

	ZTE
	In last meeting, there was contribution to suggest using cell reselection upon RLF. Per our understanding, in current spec, upon RLF, UE will perform cell selection, e.g., after UE detects the target cell, as long as the cell fulfill the S criterion, the UE would select this cell for further access. Such process is already helpful for reducing the interruption time and no need to be further enhanced.

	Huawei, HiSilicon
	Not quite sure if the question is about the current procedure or the enhancements to introduce. 
If we have measurements in connected mode, we think we should introduce support for early RLF in case a target cell is found and suitable.

	RadiSys
	Connected mode procedure should be enhanced for faster cell selection upon RLF

	Qualcomm
	WID objective does not specific that RLF can be shortened (i.e. UE can return to idle before expiry of T310). WID only specifies to reduce time take to RRC reestablishment to another cell.

To enhance procedures to reduce time between Ref point A and Ref pojnt C would require WID update and it will require careful consideration to not make things worse. 

	Nokia
	The WID needs to consider all possible enhancements reducing the time between T310 time expiry and start of Re-establishment procedure.

	Ericsson
	WID says take actions before RLF so Reestablishment procedure can be shortened:

· 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
The WID says signaling for measurements and signaling for measurement triggering. The objective includes signaling related to existing measurements and triggering of existing measurements and does not include new measurements/gaps.


	MediaTek
	The WID objective is to reduce the time taken only by RRC Reestablishment. But the time that can be saved is very limited. MIB/Sib1 reception and random access cannot be reduced by neighbor cell measurement, only the cell detection part can. The benefit of this feature could be trivial. 

Maybe we can also consider the time between Ref Point B and Ref Point C. UE doesn’t have to wait for T310 expiry to perform cell selection, since UE can find a better neighbor cell by neighbor cell measurement in RRC connected mode. The benefit of this feature would be more.

	Sequans
	The WID seems to be clear that the objective is to reduce the time between Ref points C and D, by specifying signaling for neighbor cell measurements and corresponding measurement triggering which would happen between Ref points A and C. Any enlargement of the WID’s objective should be taken to Plenary or relegated to such a time when and if all other objectives are met.


Question 8 Summary:

There as some differing proposals or interpretation of the WID:

· Three companies think early RLF declaration (i.e. before T310 expires) to reduce the overall time to reestablish should be considered.
· Most other companies think WID objective is to reduce the time taken to reestablish after RLF occurs.
The above two proposals are covered by earlier proposals.
4 Summary

TBD
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