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1
Introduction
The issue of SI reception failure has been discussed for ~1 year, starting in RAN2#85 and continuing sporadically up to RAN2#89, where an e-mail discussion was agreed (see [1]

 REF _Ref416347192 \r \h 
[2]

 REF _Ref416347193 \r \h 
[3]

 REF _Ref416347194 \r \h 
[4]

 REF _Ref416347195 \r \h 
[5]

 REF _Ref416347184 \r \h 
[6] for input documents on the matter).
2
Scenario for SI failure 

2.1
Use cases in the e-mail discussion 

The e-mail discussion [7] states the following as the problem statement to be considered:

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.

Although we already provided comments to each of these cases in the e-mail discussion, we try to further analyze the cases here. We will label the use cases with a-c, as per the notation above. 

2.2
Use case A: UE in RRC_IDLE with SI reading failure
In this use case, the UE is in RRC_IDLE, cannot receive SI from a cell and as a consequence, bars the cell for 300s.
We note the following:
· When UE detects a failure to receive essential SI, the actions are described in section 5.2.2.5 of TS36.331 [8]. In case the failure is due to MIB/SIB1, the UE is also allowed to reselect to another cell on the same layer. 
· Whether and when this case happens is due to UE implementation, i.e. when UE determines when it cannot receive system information. This makes it difficult to see in field conditions – various UEs may be implemented differently.

· From deployment perspective, this is a case of bad coverage or a case when UE determines SI is missing based premature situation assessment: The issue becomes severe only if the UE cannot reselect to any other cell – in that case, the UE would end up being in out-of-coverage.

Observation 1: Any problem in use case A is caused by UE implementation and bad coverage.
Observation 2: Specifying more clearly when UE can determine SI cannot be received could mitigate the issue in use case A.

2.3
Use case B: UE in RRC_CONNECTED cannot read SI after handover
In this use case, the UE is in RRC_CONNECTED, and has received HO command but cannot read SI from the target cell. As we pointed out in the e-mail discussion, in this case either the UE stays in RRC_CONNECTED or the timer T304 or T310 would trigger, resulting in RLF or HOF. Only if UE determined it cannot receive SI while those are still running could there be barring issues.
In our view, this case would typically be a result of incorrect network operation, either a case of “too early handover” or “handover to wrong cell”. Such cases are normally tackled by network optimization like SON MRO. Even if they are not, the existing re-establishment procedures would trigger. Hence, the existing procedures seem to cover this case.
Observation 3: The recovery from use case B is covered by existing methods.
Observation 4: UE should not declare “SI missing” while T304 or T310 are running.

2.4
Use case C: UE in RRC_CONNECTED cannot read SI of selected cell after RLF
In this use case, the UE is in RRC_CONNECTED but has experienced RLF and is doing cell selection as a consequence: While doing that, the UE is still considered to be in RRC_CONNECTED but barring applies as per normal cell selection rules.
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 [5], where the UE only supports a single band and cannot select another cell. However, like for the use case B, it seems that if UE declares missing SI while the T311 is running, it could bar the best cell, which could cause issues. 
Observation 5: UE should not declare “SI missing” while T311 is running.

Observation 6: Recovery from use case C is problematic only in case the UE cannot reselect to another layer.

2.4
Use case D: UE moving to RRC_CONNECTED but declares it cannot read SI of serving cell while sending RRCConnectionRequest
In this use case, UE has first camped successfully in serving cell and read the SI. Then, while sending RRCConnectionRequest, before receiving RRCConnectionSetup, the UE is still in RRC_IDLE, hence the actions in section 5.2.2.5 about monitoring SI failure still apply and UE could conceivably bar the cell. And in case the UE cannot receive reply from the network, the barring would remain, potentially blocking the access to the cell.
However, in this case also either the timer T300 would be running once the UE sends the request. Therefore, it would seem a rather odd UE implementation if it would declare the cell barred while T300 is running. Also, in case the UE would receive a response, the SI reception problem would be due to a temporary issue only, so no problems would remain as the UE would then go to RRC_CONNECTED. However, in case the network rejects the connection (for whatever reason, there could be an issue in case the UE cannot reselect to another cell.
NOTE: This case was not mentioned during the e-mail discussion, but it seems relevant as the logic is similar.

Observation 7: UE should not declare “SI missing” while T300 is running.

Observation 8: Recovery from use case D is problematic only in case the UE cannot reselect to another layer.
2.5
Commonalities with all use cases 

First, we note 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, we note that in use cases B, C and D, the common element is at least that UE should not declare missing SI while timer T300, T304, T310 or T311 is running.

Proposal 1: Add a note to indicate that UE should not declare it is unable to acquire SI while T300, T304, T310 or T311 is running.

Third, we would note that so far no company has indicated how to solve the issue if cell barring requirement is removed: By definition, this would allow UE to camp on a cell where it cannot receive SI, i.e. it cannot be paged and it cannot initiate RA. This means the UE would be out-of-service, but would consider itself to be in “camped normally” state. This also means UE would e.g. not be able to initiate an emergency call, which seems not acceptable behavior.
Observation 9: Removing barring requirement would lead to UE being out-of-service in some case, i.e. unable to initiate emergency calls.

Finally, in all the cases the UE is in bad coverage conditions. Primarily the problem is claimed to be triggered by temporary bad conditions. Based on the e-mail discussion, it seems there is consensus that UE should not declare SI missing in those conditions, since that is the root cause of all the claimed issues. Hence, one solution would be to clearly specify that the UE shall not declare “essential SI missing” in case it cannot receive the SI temporarily. For example, after reselection UE is not allowed to do another reselection until at least 1s has passed. Similar rule could be applied here: UE shall not declare SI is missing until 1s has passed.
Proposal 2: Add text to TS36.331 that UE shall not declare it is unable to determine essential SI is missing until it has tried to receive SI for at least 1s.

In our view, this would resolve the problem while not touching the legacy implementation. This would also avoid needing to change the legacy cases, while retain UE implementation freedom. Since all of the discussed use cases are related to UE implementation, this solution would also impact the root cause of the problem and not just the symptom.

3
Conclusions 

We have discussed the cell barring issue and made the following observations:

Observation 1: Any problem in use case A is caused by UE implementation and bad coverage.

Observation 2: Specifying more clearly when UE can determine SI cannot be received could mitigate the issue in use case A.

Observation 3: The recovery from use case B is covered by existing methods.

Observation 4: UE should not declare “SI missing” while T304 or T310 are running.

Observation 5: UE should not declare “SI missing” while T311 is running.

Observation 6: Recovery from use case C is problematic only in case the UE cannot reselect to another layer.

Observation 7: UE should not declare “SI missing” while T300 is running.

Observation 8: Recovery from use case D is problematic only in case the UE cannot reselect to another layer.

Observation 9: Removing barring requirement would lead to UE being out-of-service in some case, i.e. unable to initiate emergency calls.

Based on these, we propose:
Proposal 1: Add a note to indicate that UE should not declare it is unable to acquire SI while T300, T304, T310 or T311 is running.

Proposal 2: Add text to TS36.331 that UE shall not declare it is unable to determine essential SI is missing until it has tried to receive SI for at least 1s.
If these are acceptable, we would gladly volunteer to provide a CR implementing the changes to TS36.331. 
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