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1 Introduction

Issues linked with the cell barring mechanism due to reception failure of MIB or SIB1 have been discussed during the last RAN2 meetings ([3], [4], [5], [6]).
In meeting #87, four potential solutions were discussed. During the discussions, it was pointed out that the trigger of the cell barring mechanism was different in UMTS and LTE and it was questioned whether a better alignment on the UMTS description should be adopted.

Below is some comments on [6] copied from the report of the meeting #87 [7]:

- Ericsson thinks that we actually have put the starting of the timer on the wrong “level”. In UMTS it is started when a transport block is decided. Such a transport block will then most likely contain valid information unless the cell does not even provide valid information. Hence, in UMTS the UE keeps trying to acquire system information until it receives a valid TB. Ericsson hopes that UE vendors have implemented it properly despite the whole in the standard. Cassidian indicates that they found at least two UEs that barred the cell for 5 minutes. 

- Chairman wonders whether the best solution would be to adopt the UMTS principle. QC thinks that a UE may then continuously try receiving SI on one frequency. QC would like to consider a cell barred and instead receive SI on some other frequency. MediaTek would like to check regarding the Ericsson proposal.
The goal of this contribution is to further investigate those differences between UMTS and LTE and to check whether it may provide a solution to solve the cell barring issue described in [3].
2 Discussion
2.1 UMTS/LTE comparison 
In [3], the relevant sections of the LTE specifications TS36.331 and TS36.304 that explain the observed issue were copied.

In the following sections, corresponding sections or sub-sections from the 25 series are copied in order to compare expected behaviours from an UMTS or LTE UE.
The text in yellow highlights the similarities, the text in red the differences.

2.1.1 Radio Resource Control (RRC); Protocol Specification

Below is the description for LTE, from specification TS36.331:
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Some similar description can be found for UMTS in section 8.1.1.5 of 3GPP specification TS25.331
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Note: Reference [4] in the text above is TS25.304.
As commented during the meeting #87, the cell barring mechanism in UMTS is triggered at a “different level” than in LTE: the UE shall have successfully decoded a transport block at the expected position of the MIB. The barring of the cell occurs only in case this valid transport block does not contain a valid MIB.
2.1.2 User Equipment (UE) procedures in idle mode

Below is the description for LTE, from TS36.304:
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Some similar description can be found for UMTS in section 5.3.1.1 of 3GPP specification TS25.304
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No significant differences between UMTS and LTE can be identified in the barred cell definition and expected associated UE behaviour.

The only difference is the duration of the timer:

· It is configurable in UMTS, through the parameter Tbarred
· It is not configurable in LTE: the duration is hard-coded to 300s.
As indicated in a previous contribution, the possible values for Tbarred in UMTS are:10,20,40,80,160,320,640 or 1280 seconds.

It shall be noted that short duration such as 10s were authorized in UMTS. Such value would significantly alleviates the issues described in [3].
2.2 Potential solution based on UMTS/LTE alignment
Based on the above observations, aligning UMTS and LTE approaches would require a change in the TS36.331 specification. A possible correction is shown below:
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Although this solution has the advantage to improve consistency amongst 3GPP specifications, the impact of the change should be carefully evaluated.

From the experiments described in [5] and depicted by the movies embedded in the presentation, the UE under test has applied the procedure described in the current section 5.2.2.5 (i.e. barring the cell for 5 minutes) although only the signal level was changed. It is then likely that this LTE UE does not follow the “UMTS way” reflected in the proposed above change.

It shall be noted that two UEs (with chipset from two different manufacturers) have shown similar behaviour.
3 Conclusion

This contribution investigates the differences between UMTS and LTE UE with respect to the procedures involved in cell barring due to reception failure of MIB/SIB1.
The differences in the UMTS and LTE specification were identified.

Experiments described in previous contribution [5] have shown that those specification differences are also reflected in LTE chipset design.

As a consequence, aligning LTE specification with UMTS is not only an editorial change.

Based on the above, the potential solution described section 2.2 seems more impacting that the solutions previously discussed in RAN2 meeting 87 and listed in [6].

It is then proposed to focus and hopefully select one solution amongst the two which have previously received some support from some companies:

· Solution 1: Introduction of an optional Tbarred parameter

· Solution 2: Change the behaviour of the UE in “Any Cell Selection state” so that a cell which was previously treated as barred due to the failure of the acquisition of the essential information can be treated as “not barred”.

More details on those solutions can be found in the appendix of this document (copied from [7]).
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5 Appendix

Solution #1 (initial proposal by LGE in [1] and [2], also proposed by Cassidian in [3])

Introduce a new parameter in a Rel-12 extension which replaces the current fixed value of 300s (which is kept as default value)

This would require a change in 36.331 to add an optional t-barred parameter in a Rel-12 extension of SIB1…
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 … and a change in TS36.304, section 5.3.1 to make reference to this new parameter.
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Solution #2 (initial proposal from DT in meeting #85 and recalled by ALU in meeting #86)

Change the behaviour of the UE in “Any Cell Selection state” so that a cell which was previously treated as barred due to the failure of the acquisition of the essential information can be treated as “not barred”.

This would require a change in TS36.304 section 5.2.8
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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];








If the UE does not find the master information block in a position fulfilling:


	SFN mod 32 = 0


but a transport block with correct CRC was found at that position), the UE shall:


1>	consider the master information block as not found; and


1>	consider the cell to be barred according to [4]; and


1>	consider the barred cell as using the value "allowed" in the IE "Intra-frequency cell re-selection indicator", and the maximum value in the IE "Tbarred".








When cell status "barred" is indicated or to be treated as if the cell status is "barred",


-	The UE is not permitted to select/reselect this cell, not even for emergency calls.


-	The UE shall select another cell according to the following rule:


-	If the cell is a CSG cell:


-	the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.


-	else


-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.


-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.


-	If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;


-	The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.


The cell selection of another cell may also include a change of RAT.








When cell status "barred" is indicated,


-	The UE is not permitted to select/re-select this cell, not even for emergency calls.


-	The UE shall ignore the "Cell Reserved for future extension (Cell Reservation Extension) use" IE.


-	The UE is not permitted to receive any MBMS services.


-	The UE shall select another cell according to the following rule:


-	If the "Intra-frequency cell re-selection indicator" IE in Cell Access Restriction IE is set to value "allowed", the UE may select another cell on the same frequency if selection/re-selection criteria are fulfilled.


-	If the UE is camping on another cell, the UE shall exclude the barred cell from the neighbouring cell list until the expiry of a time interval Tbarred. The time interval Tbarred is sent via system information in a barred cell together with Cell status information in the Cell Access Restriction IE.


-	If the UE does not select another cell, and the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.


-	If the "Intra-frequency cell re-selection indicator" IE is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell. During an ongoing emergency call, the Intra-frequency cell re-selection indicator IE" shall be ignored, i.e. even if it is set to "not allowed" the UE may select another intra-frequency cell.


-	If the barred cell remains to be the "best" one, the UE shall after expiry of the time interval Tbarred again check whether the status of the barred cell has changed.


If the "Intra-frequency cell re-selection indicator" IE has been read from a CSG cell it shall be ignored by the UE and the UE is allowed to reselect another cell on the same frequency if the cell reselection criteria are fulfilled.


The reselection to another cell may also include a change of RAT.








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 find a transport block with correct CRC at the expected allocation of the MasterInformationBlock (resp. SystemInformationBlockType1) but it is unable to decode acquire the MasterInformationBlock or (resp. 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 find a transport block with correct CRC at the expected allocation of the SystemInformationBlockType2 but it is unable to decode acquire the SystemInformationBlockType2:


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








<< … >>


SystemInformationBlockType1-v1130-IEs ::=	SEQUENCE {


	tdd-Config-v1130				TDD-Config-v1130			OPTIONAL,	-- Cond TDD-OR


	cellSelectionInfo-v1130			CellSelectionInfo-v1130		OPTIONAL,	-- Cond WB-RSRQ


	nonCriticalExtension			SystemInformationBlockType1-v1220-IEs		OPTIONAL


}





SystemInformationBlockType1-v1220-IEs ::=	SEQUENCE {


	cellAccessRelatedInfo-v1220			CellAccessRelatedInfo-v1220		OPTIONAL,	-- Cond	nonCriticalExtension			SEQUENCE {}					OPTIONAL


}





PLMN-IdentityList ::=					SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo





PLMN-IdentityInfo ::=					SEQUENCE {


	plmn-Identity							PLMN-Identity,


	cellReservedForOperatorUse				ENUMERATED {reserved, notReserved}


}





<< … >>





CellAccessRelatedInfo-v1220	::=		SEQUENCE {


	t-Barred-v1210						ENUMERATED {


											s0, s1, s3, s10, s30, 


											s100, s300}		DEFAULT s300


}





 << … >>





t-barred


Parameter “Tbarred” in TS 36.304 [4]. If CellAccessRelatedInfo-v1220 is not present, the UE applies the (default) value of 300s.�
�






When cell status "barred" is indicated or to be treated as if the cell status is "barred",


-       The UE is not permitted to select/reselect this cell, not even for emergency calls.


-       The UE shall select another cell according to the following rule:


-       If the cell is a CSG cell:


-       the UE may select another cell on the same frequency if the selection/reselection criteria are fulfilled.


-       else


-       If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled.


-       The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300Tbarred seconds


-       If the field intraFreqReselection in field cellAccessRelatedInfo in SystemInformationBlockType1 message is set to "not allowed" the UE shall not re-select a cell on the same frequency as the barred cell;


-       The UE shall exclude the barred cell and the cells on the same frequency as a candidate for cell selection/reselection for 300Tbarred seconds.








5.2.8   Any Cell Selection state


In this state, the UE shall attempt to find an acceptable cell of any PLMN to camp on, trying all RATs that are supported by the UE and searching first for a high quality cell, as defined in subclause 5.1.2.2.


If no acceptable cell is found and if some cells are treated as barred due to essential system information missing (subclause 5.2.2.5 of [3]), the UE shall consider these cells as if the cell status is “not barred”.


The UE, which is not camped on any cell, shall stay in this state until an acceptable cell is found.











