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1 Introduction

The purpose of this email discussion is to address the following points (as captured by RAN2 chairman).

[89#20][LTE-L23] SIB acquisition failure (Ericsson)

-
Aim to understand the observed problems

-
Discuss possible solutions

-
Discuss need for specification change

=>
Intended outcome: Email discussion report and optionally CRs to RAN2-89bis
This email discussion was triggered by discussions at RAN2#89 on [1].
At previous RAN2 meetings, SIB acquisition failure has been discussed based on [2], [3], and [4].
2 Discussion

2.1 Observed problems

In [1]-[4], and at RAN2 meetings, observed problems and consequences have been discussed. Here is a summary.
a. Idle mode UE that tried to acquire MIB/SIB when just out of cell coverage, but failed, might not reattempt to acquire MIB/SIB of this cell/PCI until 300s has elapsed. In case no cell on other carrier/RAT provides coverage this will efficiently prevent the user from getting service, despite UE may move into the cell such that the coverage situation improves
b. UE fails to read SIB1 and SIB2 just after handover in bad radio conditions.
(We note that UE behaviour for this scenario is not captured in 36.331, see section 2.4)
c. UE fails to read SIB1 and SIB2 during reestablishment (while T311 is running)

A consequence of the 300s cell barring is that UE might perform uplink transmissions to “non-best” cell while in the coverage of the 300s-barred cell.  This will create interference and consume system capacity.

Companies are asked to provide comments on observed problems.
	Company 
	Comments on Observed Problems

	Qualcomm 
	Case a) current language in section 5.2.2.5 mandates the UE to bar any cell (i.e. serving or reselection candidate neighbors) in idle mode based on its inability to acquire MIB/SIB1/SIB2. However, spec (either RAN2 or RAN4’s) have not defined what *unable to acquire* means. Any good UE implementation would attempt MIB/SIB decode multiple times (separated by coherence time of the channel) but at some point declares SIB read failure. 

· The 5mins of barring results in reselection to non-optimal cells or out of service (if there is only one frequency for cell selection). 

· Instances observed from the field logs: (1) UE reselected to a lower priority frequency/RAT. This impacts proper load balancing as intended by the eNB. (2) UE does not reselect to the best cell (of course after it meets suitability criteria). This would lead to potential performance loss as well as additional handovers once UE goes to connected mode (as barred cells will be included in MRMs)

· Given that the reselection is hidden from eNB such case most of the above issues would be hidden from eNB (likely one reason that this has been overlooked)

Case b) UE shall always have valid MIB/SIB1/SIB2 of its serving cell post handover, MIB/SIB decodability should be guaranteed by eNB (in the cell coverage) and enough attempts should be made by the UE to decode essential system information. There is no need for any spec change for this case, even though it happens in the field (it is more of NW planning, UE performance requirements metric). 

Case c) Current language in section 5.2.2.5 mandates the UE to bar any cell (i.e. serving or reselection candidate neighbors) while T311 is running based on its inability to acquire MIB/SIB1/SIB2. In his case, T311 puts an upper bound on how often UE can attempt decoding cell SIs. Given that this time is shared between multiple frequencies, UE would have less time compared to idle mode to declare whether it is *unable to acquire* essential SI based on 36.331. In this case, the probably of a cell getting barred is more than case a).

	Airbus
	Case c) was observed during field trials. This was considered as critical for Public Safety operations. The issue was described in Tdoc R2-140399, which initiated the discussions on this topic.
Potential consequences on commercial networks were described in [4] (slides 11 & 12: selection of “non-best” cell).
Cases a) and b) were not directly observed by Airbus.

	Deutsche Telekom
	It is worthwhile highlighting that this issue was observed when testing UE behavior in a “Public-Safety” network consisting of only one frequency layer. In general it is rare to observe such behavior in commercial networks where a multi-RAT, multi-frequency system is deployed and optimized to a certain level. Moreover, as explained by QC, terminal implementation might handle multiple decoding attempts without declaring SIB read failure. Hence, it is quite difficult to track this kind of issue in commercial live networks. 

	Samsung
	It is assumed that the introduced problem can happen in practice.

	Nokia Networks, Nokia Corporation
	First, we agree with QC that 3GPP has so far never defined how UE determines that it is “unable to acquire system information”. In particular, there are no core requirements or test cases for it.

Second, for the claimed consequences, we don’t think it has been clearly identified what happens in each case. Of the cases discussed here, only the case a) was discussed extensively in earlier meeting (see R2-142393 for more detailed analysis on the scenario). The issue of UL interference is true only if the UE is able to hear and connect to a second cell in the same frequency.

Third, we think the scenario b) is not an issue, and the problems seem rather limited in case a) and c). Please see more detailed notes below to each of the scenarios.

a) UE is in RRC_IDLE, cannot receive SI from a cell and as a consequence, bars the cell for 300s: 

This is described in section 5.2.2.5 of TS36.331. In case the failure is due to MIB/SIB1, the UE is also allowed to reselect to another cell on the same layer. 

However, as has been also minuted during previous discussions, this case is limited to narrow range of deployments and can be handled by UE implementation (as per earlier RAN2 conclusions). 


b) UE is in RRC_CONNECTED, and has received HO command but cannot read SI from the target cell: 

Here the assumption is that the cell is considered suitable but still UE cannot receive the SI from the cell. There are two possible sub-cases: 

1) UE is not provided dedicated preamble in HO command and has to read SIB2 before attempting RA on the cell. This means also T304 would be running, and would eventually trigger when the RA cannot be completed, and UE would return to source cell.

2) UE is provided with dedicated preamble in the HO command. There are two sub-cases to this: 

i) In case UE is not able to complete RA, T304 would trigger and UE would return to source cell. 

ii) In case the RA could (somehow) be completed, since the DL is weak enough for SI reception to fail, RLF would eventually occur after T304 is stopped and the case would default to scenario c).

In summary, this seems like a case of “too early handover” or “handover to wrong cell”, i.e. error case that is normally tackled by network optimization like SON MRO. In all of the case, we assume either RLF or HOF would occur (as indicated above),  so we assume UE would anyway trigger re-establishment as per normal procedures. Hence, the existing procedures seem to cover this case so we don’t see any new solution is needed.

c) UE is in RRC_CONNECTED but has experienced RLF and is doing cell selection as a consequence: 

We would note that T311 is only running while UE has not selected to a suitable cell: As per section 5.3.7.3, once UE selects to a suitable cell (within LTE or to inter-RAT cell), it shall stop T311 and start T301.  Hence, we assume this would mainly be a problem in the original scenario pointed out in R2-145146, where the UE only supports a single band and cannot select another cell. 

We still think it would be good to understand the severity of problems before jumping to conclusions. To us it seems like all of the cases are related to UE implementation, so it could be considered whether the UE implementation needs to be specified more accurately.

	NTT DOCOMO
	We tend to agree with DT that it is hardly likely to observe in the multiple RAT/frequency network and also hard to prove in the real network. Nevertheless, it is not desirable from customer experience viewpoints if it is the case. Even if operators serve multiple frequencies and RATs, there might be an area served by a single frequency/RAT, e.g., a rural area. If an emergency call is originated in that area, the issue would not be rare.

The 300s barring time was specified for the case where operators set the cell status as barred or reserved for their use in SIB1. Such a long barring time is reasonable for those cases. It was unfortunate to reuse the barring mechanism for the SIB acquisition failure case.

	Intel
	We have observed the problems for case a) and c) in some commercial networks where only LTE is available with limited number of frequency layers. Therefore, we consider case a) and c) not as a rare problem.
As consequence, it led to bad end user experience when the respective cell had to be treated as barred for 5min although UE failed to read MIB/SIB1/SIB2 only due to temporary bad channel conditions.
It is true that current condition “the UE is unable to acquire” leaves it to UE implementation when to declare MIB/SIB1/SIB2 acquisition failure. However, from QoE point of view it is not recommended to continue MIB/SIB1/SIB2 acquisition for a long time after the first try at which the failure occurred.
We haven’t observed any problems for case b). Furthermore, referring to the RAN2 discussions in the past (see below) we can consider case b) as a network error case and can leave it to UE implementation when it occurs.
To better understand the background of the cell barring requirement when essential system information is missing we made a research in past RAN2 meetings reports and have summarized our findings below: 
1. The cell barring requirement was initially introduced in V8.2.0 by CR0003r1.

· The initial version contained a network requirement for RRC_IDLE only and for cells which do not transmit MIB/SIB1/SIB2.
36.331 V8.2.0 (2008-05):

The UE shall

1>
if in RRC_IDLE and the cell does not transmit the MasterInformationBlock, the SystemInformationBlockType1 or the SystemInformationBlockType2:

2>
Consider the cell to be barred in accordance with TS 36.304 [4].

2. The cell barring requirement was updated in V8.4.0 by CR0006.

· The RRC connection re-establishment case and the condition “the UE assumes it is unable to acquire” was added based on the agreed TP in R2-087202 (RAN2#64). Although not explicitly mentioned in the TP our understanding is that the condition “the UE assumes it is unable to acquire” refers to the case where the UE fails to acquire the essential SIBs due to bad channel conditions.
· Furthermore, in the context of the agreed TP the SIB acquisition failure after handover was considered as a network error case, see CP session report in R2-087370.
36.331 V8.4.0 (2008-12):

The UE shall

1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and

1>
the cell does not transmit or the UE assumes it is unable to acquire the MasterInformationBlock, the SystemInformationBlockType1 or the SystemInformationBlockType2:

2>
Consider the cell to be barred in accordance with TS 36.304 [4].

3. The cell barring requirement was further updated in V8.5.0 by CR0139r2.

· The condition “the cell does not transmit” was removed based on the proposal in R2-090102 (RAN2#64bis). Reason was that the UE cannot determine that the cell does not transmit MIB, SIB1 or SIB2.
· The word “assumes” was removed during the Rel-8 ASN.1 review, see issue #37 in the RIL in R2-091169 (RAN2#65). Reason was that the word “assumes” was not considered to add any value.
36.331 V8.5.0 (2009-03):

The UE shall

1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running; and
1>
the UE is unable to acquire the MasterInformationBlock, the SystemInformationBlockType1 or the SystemInformationBlockType2:

2>
treat the cell as barred in accordance with TS 36.304 [4];

	Ericsson
	We assume the scenario that a UE experinces poor coverage from single cell/frequency is not a rare scenario in commercial networks, e.g. indoor coverage. Consequently, problems due to the 300s cell barring may not be that uncommon, and may lead to service outage (in case no other cell/RAT offers coverage) and increased UL interference (in case UE connects to a second best cell), both in a) and c).

We listed case b) in this discussion, since it was mentioned during RAN2#89 meeting.

Special thanks to Intel for providing the detailed history!

	Panasonic
	As mentioned in R2-140399, the problem occurs when there is only a single cell “visible” to the UE (because of network deployment as well as UE capability restrictions). In this case during T311 run, UE only sees a Target cell (which is indeed the Source cell), attempts to receive Essential system information, fails, and Cell Selection does not yield anything. Then T311 should expire and the UE returns to Idle mode trying to select the same cell which is now considered barred. The UE remains in “Any cell Selection” state as explained in the paper. Therefore, to us scenario c) is essentially same as scenario a). For scenario b) we agree with Nokia that this also need not be considered separately. Therefore, we focus only on Scenario a).

	Huawei,HiSilicon
	We agree with Nokia that scenario b is not the problem. For Scenario a/c, we would like to see if it can be solved by UE implementation. 

	Alcatel-Lucent
	Thanks to Intel for the history.  Clearly the current specification and UE behavior for all three cases is not as originally intended nor the currect one.  Barring for 5minutes because UE could not decode the SIBs (in all three cases) is not necessary and causes bad user experience and should be corrected.  We note that though there is no UE behavior clearly specified for case b) on what UE should do in terms of the existing RRC connection. 


	Verizon
	We agree that the issue would be more difficult to observe in a multi-RAT/Multi-frequency environment. Nevertheless, there are scenarios that only one or two frequency layers are deployed. In these cases, it becomes very undesirable to have the UE barred for 5mins because of some temporary bad conditions. Although it is made by some companies that there could be possibility of “playing around” with UE implementation on the definition of “UE is unable to acquire”.  We don’t see as a good candidate due to its ambiguity which makes it hard to track in real network.

	Mediatek
	We assume that the barring of individual cell has real consequences mainly in the case when UEs are in bad coverage and alternative coverage may not be present. Thus we would expect problems to start occurring in commercial networks when LTE is replacing legacy RATs on the frequencies where the coverage is best. We further assume that as the specification says “shall”, most UE vendors has indeed implemented some criteria for the 300s barring, although those criteria may be different from vendor to vendor. The 5min barring for these cases seems to cause only bad user experience. We see no reason why the UE should perform the barring. Of course UE vendors could resolve the potential problems by not implementing any criteria to trigger the barring, however we see no reason why this erroneous behviour should remain in the specification.


2.2 Need for specification change

In 36.331, UE behaviour for SIB/MIB acquisition in EUTRA is captured: 

5.2.2.5
Essential system information missing

The UE shall:

1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running:

2>
if the UE is unable to acquire the MasterInformationBlock or the SystemInformationBlockType1:

3>
consider the cell as barred in accordance with TS 36.304 [4]; and

3>
perform barring as if intraFreqReselection is set to allowed, and as if the csg-Indication is set to FALSE;

2>
else if the UE is unable to acquire the SystemInformationBlockType2:

3>
treat the cell as barred in accordance with TS 36.304 [4];

Do companies see a need for a specification change?
	Company 
	Need for specification change?

	
	Yes or No
	Comment

	Qualcomm 
	Yes 
	(1) It is not clear what “if the UE is unable to acquire” means. Whether it includes layer 1 failures (CRC fail for MIB or SIB TBs, or PDCCH decode failures for SI-RNTI) or only includes un-decodable ASN.1 after successful L1 decode. 

(2) It is not clear what is the reason for this barring requirement. We encourage other companies to provide use-cases that this barring mechanism is useful. 

	Airbus
	Yes
	With the current specification, there is a risk for service unavailability for 5 minutes. This is obviously a concern for Public Safety networks for which this risk is even higher than for commercial networks (single freq/single RAT deployable networks vs. multi-freq/multi-RAT networks designed with adequate cell planning).

	Deutsche Telekom
	Yes
	There seems to be the need to solve this problem by clarifying the UE behavior. In general, it would be preferable to reduce impact on specs, considering that this problem mainly applies to one-frequency networks used for PS services.

	Samsung
	Yes
	As we see the UTRA mechanism, we can agree it’s unclear. And at this moment, we cannot identify use case for the 300s baring mechanism.

	Nokia Networks, Nokia Corporation
	FFS
	We agree with QC that the “UE is unable to acquire SI” is not specified anywhere. Hence, it could be discussed whether there should be UE requirements and test cases for this, but those would not touch TS36.331.

As for when the barring is useful, we can see two use cases:

1) A cell is not transmitting SI but is transmitting PSS/SSS/CRS.

2) The UE has reselected to a cell but simply cannot decode the SI (due to e.g. poor coverage).

In both of these cases, if the barring requirement is removed, we would allow UE to camp on cells where it is unable to get service. This is not acceptable since it would e.g. not allow UEs to make emergency calls. The mechanism chosen to avoid this in Rel-8 was cell barring for 300s.

Finally, we would stress that if the barring really is a problem, it is a problem from Rel-8 onwards. So far the RAN2 conclusion was that in the case of isolated coverage, this could be handled by UE implementation. For other cases, no detailed analysis has been provided. For example, in the contribution R2-150463, the root cause of the problem has not been identified: Is it a network coverage problem? Network configuration issue? Problem with certain UE implementation option?

	NTT DOCOMO
	Yes
	It should be changed not to apply the 300s barring time for the SIB acquisition failure.

	Intel
	Yes
	Due to problems observed in commercial networks and to improve QoE, we think that the barring requirement for the SIB acquisition failure should be removed.

	Ericsson
	Yes
	A specification change is needed such that UE implementations need not violate the specification to not deny service to the user when eventually UE enters sufficient cell coverage.

It is not wise to have vague specification text that implies some UE behavior that is anyway not followed by UE implementations. Then, it is better to provide advice for preferred UE behavior.

	Panasonic
	Conditional Yes
	This “problem” happens when the coverage of PSS/ SSS/ CRS and the coverage of the system information are not matched. In this sense, the network should be able to solve this by itself (by adjusting PSD of PSS/SSS/CRS or adjusting coding rate of system information including repetition and so on).
However, if this is not possible for some reasons – first it should be clarified “why not” and then we might require a specification change to avoid a bad user experience due to 300 seconds barring. To progress, we assume that there are valid cases when the cell needs to be more visible (PSS/ SSS/ CRS) than the range it needs to support for broadcasting its essential system information.

	Huawei, HiSilicon
	FFS
	Agree with Nokia, we would like to understand what problem is except isolated coverage case. Also we would like to understand whether any additional problem will be introduced if cell barring is removed.

	Alcatel-Lucent
	Yes
	The current specification bars for the cell for 5minutes when it should not and results in bad user experience and is not the intended behaviour.

	Verizon 
	Yes
	We think the barring mechanism should be removed.

	Mediatek
	Yes
	We also think the barring mechanism should be removed.


2.3 Possible solutions
At RAN2#89, the following solution candidates were captured in the chairman’s notes.

1) Remove the requirement to bar
This could simply mean to mark section 5.2.2.5 as Void

2) Adopt the UTRAN behavior
This could mean trigger 300s cell barring only at failure to correctly ASN.1-decode MIB/SIB when lower layers have correct CRC
3) Change so that UEs are allowed to perform cell selection
Supporting companies are invited to provide some details on this solution candidate

4) Other solution proposal
Companies are encouraged to provide their views on a possible solutions and specification change.
	Company 
	Comments on Solution Candidate 1

	Qualcomm 
	We do not see any functional or performance issues with the removal of the baring requirement. Similar to many other idle mode procedures for cell selection/reselection, this can be left to the UE implementation as long as UE follows the RAN4 performance requirements. 

From NW perspective, it is (and could be made clear explicitly) that UE is not allowed to camp or remain on a cell that it cannot receive essential system information of (e.g. for selection, reselection or post-handover, etc). 

Please note that the current text cannot even be enforced properly. Meaning that UE can always say my time window to attempt SIB decode is 100 hours (or infinity) before I declare SI is not decodable. Essentially we have a spec requirement that only adds ambiguity. 

	Airbus
	This solution is acceptable. It should solve the issue c) of section 2.1: the UE should be able to reselect the cell as soon as the radio conditions are good enough for cell detection and SIB acquisition.

	Deutsche Telekom
	It is important to assess why cell barring has been introduced for this specific acquisition failure, and whether its removal would affect NW performance. However it seems the case that the declaration of SIB decoding failure itself does seem to depend on UE implementation. 

	Samsung
	We currently prefer to have this solution. We firstly need to clarify if the requirement is really needed, e.g. to avoid mis-configuration as in UTRA. However, even in UTRA, the failure with correct CRC would be very rare case. Accordingly, we assume there is no reason that we have to keep the UE behavior in EUTRAN. Simply, the requirement can be removed.

	Nokia Networks, Nokia Corporation
	Removing the barring requirement could have negative consequences: As pointed out in the analysis to the earlier question, UE could camp on a cell where it cannot have service.

Before discussing other solutions, we think it would make sense to consider whether the UE SI reception requirements should be specified more clearly.

	NTT DOCOMO
	It is not clear what the solution 1 is in detail. What would be the UE behavior if the UE fails to acquire SIBs?

	Intel
	As commented in section 2.2 we are fine to remove the cell barring requirement. Furthermore, we would like to remove this requirement in the earliest release as possible. On the details, we think that we can keep section 5.2.2.5 in 36.331 but to replace the word “barred” with “not suitable”, see below. This would allow the UE to consider this cell whenever it fulfills the cell selection/reselection criteria.
The UE shall:

1>
if in RRC_IDLE or in RRC_CONNECTED while T311 is running:

2>
if the UE is unable to acquire the MasterInformationBlock or the SystemInformationBlockType1:

3>
consider the cell as barred not suitable in accordance with TS 36.304 [4]; and

3>
perform barring as if intraFreqReselection is set to allowed, and as if the csg-Indication is set to FALSE;

2>
else if the UE is unable to acquire the SystemInformationBlockType2:

3>
treat the cell as barred not suitable in accordance with TS 36.304 [4];

	Ericsson
	In our view, Solution 1 would effectively mean that the details are left to UE implementation. The expected UE behaviour is to retry a few moments later. One UE implementation may retry a fixed time later, another UE implementation may retry when signal level has increased to a certain level. As commented by other companies, the current text is also leaving almost all details up to UE implementation.

The proposal by Intel is a good candidate. However we must make sure there is no conflict with 36.304, as 36.304 currently list “acceptable cell”, “suitable cell”, “barred cell” and “reserved cell”, but so far not “not suitable (cell)”. 

	Panasonic
	Generally:

From our perspective, we are mainly concerned about the tradeoff between enhancing User experience (by removing 300 seconds restriction) and depleting battery (when the UE is really in out of service). As we pointed out earlier during online discussions, a solution should avoid such tradeoff i.e. the solution (e.g. removing/ limiting the barring time) should only apply when:
· A cell is still visible (PSS/ SSS can be decoded) i.e. it is not a real out of coverage situation.

· This is the only cell visible (intra/ inter frequency/ RAT). Avoiding temporary (re)selection to a non-best radio cell should be considered an optimization i.e. need not be addressed since there would not be many UEs simultaneously creating this problem.
The above conditions apply irrespective of network deployment or UE capability (e.g. an LTE-only UE supporting a single frequency band). 
Solution 1: This solution is not complete; what happens if we remove the timer completely – some UEs trying to acquire endlessly and others after a short implementation specific timer? A shortening of the timer can be discussed instead.

	Huawei, HiSilicon
	We have same question as Nokia and Panasonic that is whether any additional problem will be introduced?

	Alcatel-Lucent
	Solution 1 as proposed is will not necessarily improve things as it will leave it entirely to UE implementation!  

Proposal from Intel seems better. 

	Verizon
	Since currently there is no standard definition of SIB acquisition failure (up to UE implementation), it seems not quite appropriate to standard the consequences. Hence, we would prefer just removing the barring requirements 

	Mediatek
	We support removing the barring requirement. We further support that a cell from which the UE cannot receive essential system information shall be regarded as non-suitable, effectively moving the UE to alternative coverage if there is alternative coverage. The new text in the specification should allow legacy UE behaviours, i.e. should allow barring. FFS which exact spec change is needed for this.


	Company 
	Comments on Solution Candidate 2

	Qualcomm
	We think this solution add too much unnecessary complications. However, if this is acceptable to majority of other companies, we would comply. 

	Airbus
	This solution is acceptable for Airbus. However, according to the lab tests described in [4], the two chipsets that were tested did not follow the UTRAN behavior. Thus, this may require significant changes in the UE behavior. 

	Deutsche Telekom
	It triggers cell barring only for the case where SIB is successfully decoded at L1 but its essential information is missing or corrupted. This could be a solution to the problem although the impact on specs is more significant. 

	Samsung
	We are not sure if even the requirement as in UTRA is really needed since it’s rare case. As considering the additional specification impact, we do not prefer this solution.

	Nokia Networks, Nokia Corporation
	We would like to understand whether this is technically feasible: This would only work if the UE is able to receive the block but the ASN.1 is malformed. This is not a normal case and would only be applicable to cases when the SI is erroneous. In particular, we don’t see how it addresses the claimed problem in section 2.1 – in case the UE is not able to receive PDCCH or the TB containing the SI, this would not help.

	NTT DOCOMO
	Although it is good to clarify what “the UE is unable to acquire SIB1/2” means, it would not help to resolve the fundamental issue, i.e., applying the long barring time.

	Intel
	We don’t see the need to adopt the UTRAN behavior as it would require some changes in UE implementation. We prefer a solution with less impact to UE.

	Ericsson
	We listed this alternative, since this is what is used in UTRA. We agree this would mean a new requirement on UE. As a result of Solution 2, UE would only bar the cell in 300s in case the content of the TB is not comprehended by the UE. But UE would not bar the cell in 300s when already the physical layer decoding fails.

We are open to discuss if this new requirement is needed.

	Panasonic
	Solution 2 is definitely an overkill.

	Huawei, HiSilicon
	Solution 2 cannot solve all problems.

	Alcatel-Lucent
	It is something to consider – more aligned with the original intention of the specifications as per the history that Intel dug up. 

	Mediatek
	We are not sure this level of detail is needed. 


	Company 
	Comments on Solution Candidate 3

	Qualcomm 
	We think what has to be ensured is that UE does not reselect to a cell without having its SI information (and checking the suitability criteria per 36.104). So, allowing the UE to follow 36.304 rules without explicit barring enforcement is agreeable to us. 

	Airbus
	This solution seems acceptable for Airbus. It seems that adopting solution 1 would imply solution 3… Please provide more details on the solution (changes in which specifications, sections…) and correct the above statement if incorrect.

	Deutsche Telekom
	Having in mind the PS network operated with a single frequency layer, a potential solution would be the one proposed by DT and captured in the e-mail discussion in R2-143644. This simply consists in removing the barring from the cell on which SIB could not be acquired if no other suitable cell can be found by the UE.

	Samsung
	If RAN2 cannot provide use case for the barring mechanism, it is sufficient to remove the requirement (i.e. with solution 1). We need not specify new UE behavior.

	Nokia Networks, Nokia Corporation
	We are not sure what this means – UE is already doing cell selection when it has experienced RLF (e.g. in both scenario b) and c),) and for a) it is not clear when UE could be allowed to do cell selection. 

This solution would need more clarifications. 

	NTT DOCOMO
	Given that the root cause of this issue is the 300s barring time, Solution 3 is the simplest and the least specification impact to address the identified issue. We prefer to select this solution.

	Intel
	We agree with the comment made by Nokia Networks/Nokia Corporation that this solution needs more clarification. Reasons: In RRC_IDLE the UE would continue with cell (re-) selection if SIB acquisition failure in a cell happens. And in RRC_CONNECTED during RRC connection re-establishment procedure the UE already performs cell selection.

	Ericsson
	We listed this Solution 3, because it was mentioned as an alternative during RAN2#89 discussion. We are also not sure on exactly what it means, hence we asked companies for more details. 
We agree UE is already performing some cell selection. In our view, UE will not (re-)select to a cell and camp on it unless it has been able to acquire minimum SI from the cell (or verify that it has previously stored SI that is still valid). Otherwise, UE is not able to verify the suitability criteria for the cell.

	Panasonic
	Solution 3 is not clear what it means (UE is anyway trying to perform cell selection).

	Alcatel-Lucent
	The way we understand solution 3 is that, it removes the barring requirement.  So if no other suitable cell is found, UE will can still try to come back to this cell as it is not barred for 5 minutes and it may find it is able to read the SIBs a bit later.  It can also be considered a suitable solution.

	Mediatek
	Solution 3 is not clear.


	Company 
	Comments/proposals on Other Solution Candidate

	
	

	
	

	
	

	
	

	
	

	
	

	
	


2.4 SIB acquisition failure in RRC_Connected
We note that TS36.331 currently does not specify any UE behaviour for SIB acquisition failure in RRC_Connected (and T311 is not running).
Companies are asked to comment on if UE behaviour needs to specified, and how.
	Company 
	Need for specifying UE behavior at SIB acquisition failure in RRC_Connected?

	
	Yes or No
	Comment

	Qualcomm 
	No
	UE shall maintain up to date system information according to Section 5.2 of 36.331 and after handover in Section 5.3.5.4. We think current RAN4 handover and SIB modification test cases define the performance requirements for SIB acquisition in RRC_Connected. Furthermore demod performance tests of RAN4 are also applicable to SIB decode performance. 

Therefore, potential issues in the field in this case are likely related to network planning issues and/or UE implementation issues and are not within the scope of RAN2 discussions.  

	Airbus
	No
	No issues were identified with respect to the SIB acquisition failure in RRC_Connected mode.

	Deutsche Telekom
	No
	It does not seem to be a major issue for Connected mode.

	Samsung
	No
	We currently assume there is no potential issue.

	Nokia Networks, Nokia Corporation
	No
	Cell barring has no real meaning in RRC_CONNECTED: UE will obey the network handover commands and measure cells that are barred. Barring only applies for cases when the UE is doing cell selection/reselection, not when the mobility is network-controlled.

	NTT DOCOMO
	No
	No critical issue is foreseen in the connected mode. As long as the UE does not detect the physical layer problem, MIB/SIBs should be decodable.

	Intel
	No
	We see no need to specify any UE behavior for this case. Furthermore, as commented in section 2.1, the SIB acquisition failure after handover can be considered as a network error case.

	Ericsson
	No
	We agree with the comments by other companies.

	Panasonic
	No
	We agree with the comments by other companies.

	Huawei, HiSilicon
	No
	We agree with the comments by other companies.

	Alcatel-Lucent
	No
	For UEs in RRC connected, there is no UE behavioiur specified for SIB acquisition failure after HO in terms of the existing RRC connection.  UE is not allowed to release the RRC connection even on cell barring.  No change is needed with regard to this specification behavior.

	Verizon
	FFS
	We acknowledge the issue and prefer to have more time to look into than jump into any conclusion. 

	Mediatek
	No
	No UE behviour need to be specified.


3 Email discussion result

3.1 Summary
13 companies participated in the discussion
1) Observed problems

a. A majority of the companies agreed that the existing requirement on 300s UE cell barring leads to problems observed in the field, mainly in areas where single or few carriers provide coverage. The main consequence is bad user experience. 
2) Need for specification change

a. 10 companies thought a specification change is needed.

b. One company would like to understand whether any additional problem will be introduced if cell barring is removed.
c. One company wanted network operators/ vendors to confirm if “problem” happens when the coverage of PSS/ SSS/ CRS and the coverage of the system information are not matched. In this sense, the network should be able to solve this by itself (by adjusting PSD of PSS/SSS/CRS or adjusting coding rate of system information including repetition and so on).
d. One company argued “RAN2 conclusion was that in the case of isolated coverage, this could be handled by UE implementation”.
3) Possible solution, Candidate 1

a. Most companies supported the removal of the 300s barring requirements, but voices was raised on consequences.
b. One company thought it would make sense to consider UE SI reception requirements should be specified more clearly.
c. What would the consequence be if we remove the barring requirement and UE fails to read SIB? As UE already today has to acquire SIBs to be able to camp on the cell, a removal would leave the detailed solution to UE implementation.
d. One company proposed shortening of the timer.

e. One company proposed to re-formulate the text “…consider the cell as barred” to “consider the cell as not suitable”. This was claimed to leave details to UE implementation, still secure UE does not camp on the cell. Several companies thought this was a good proposal, however consistency with 36 304 need to be secured.
4) Possible solution, Candidate 2
a. Acceptable to companies, but likely complex and new requirement on UE
b. Would mean that the barring e.g. due to SIB read failure at weak signal, becomes a UE implementation issue.

c. “More aligned with the original intention of the specifications as per the history that Intel dug up”. 
5) Possible solution, Candidate 3

a. Details of solution not clear.
b. It “…has to be ensured is that UE does not reselect to a cell without having its SI information (and checking the suitability criteria per 36.104)”.
6) Need for specifying UE behavior at SIB acquisition failure in RRC_Connected?
a. 12 companies thought no need. 
b. Some companies thought potential issues can be handled by network planning
c. One company acknowledge the issue and prefer to have more time.
3.2 Recommendation
As outcome of this email discussion, the following is proposed way forward by the rapporteur.

1. RAN2 agree to modify the existing specification text, such that the 300s cell baring is not a required UE behaviour at SIB acquisition failure. Exact specification text is FFS.
2. RAN2 to further study how to modify existing specification text.

3. The solution proposal to change the specification text “…consider the cell as barred” to “consider the cell as not suitable”.should be one candidate solution in this work.
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