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Introduction
In RAN2#102 it was agreed to introduce access barring for enhanced coverage for eMTC and NB-IoT:
Agreements
- Add new bits in system information for Rel-15 UEs that will bar them from network access in enhanced coverage.
- Add SIB14 bits for indicating 4 levels of CE barring for eMTC UEs applied as PRACH resource barring.
- Add SIB14-NB to indicate 3 levels of PRACH resource barring for NB-IoT UE.
- All eMTC that support EAB and NB-IoT UEs that belong to only access classes 0 to 9, i.e. if the network does not assign a special class to the UE, is barred with this mechanism regardless of PLMN.
- No CE/RSRP level barring with respect to access classes 0 to 9.
- Existing mechanism, i.e. eab-ParamModification/ab-enabled, is used to indicate the related system information update in SIB14 and SIB14-NB.
- Emergency (eMTC) and MO exception data (NB-IoT) are exempted from this barring mechanism.

The CRs for eMTC [1] and NB-IoT [2] for 36.331 [3] including this feature have been endorsed and are currently under ASN.1 review, the relevant parts of the ASN.1 configuration of this feature has been added as a reference into the Appendix part of this paper. However, we think there are some errors in the procedural description for the feature which we address in this paper.  
[bookmark: _Ref178064866]Discussion
The procedural text part for checking whether the UE in enhanced coverage is barred contains errors, as the text refers to a non-existent or erroneous structure in the SIB14/SIB14-NB IE. 
[bookmark: _Hlk521504098]The currently agreed procedural text instructs the UE to check whether the new IE eab-PerRSRP/ab-PerNRSRP is included within the IE eab-Param/ab-Param in SIB14/SIB14-NB. However, in the agreed ASN.1 structure of SIB14/SIB14-NB for the new feature, the parameter eab-PerRSRP/ab-PerNRSRP is not included within the IE eab-Param/ab-Param, but separately included in SIB14/SIB14-NB. If UE is implemented according to the current specification, the new feature will not work properly or cannot be correctly activated, as eab-PerRSRP/ab-PerNRSRP is never included in the eab-Param/ab-Param.
[bookmark: _Toc521414607][bookmark: _Toc521593148][bookmark: _Toc521624635]eab-PerRSRP and ab-PerNRSRP are never included in eab-Param and ab-Param, respectively.
Therefore, we propose to change the procedural text to instruct the UE to rather check whether eab-PerRSRP or ab-PerNRSRP is configured. 
In addition, as commented in ASN.1 review RIL E101, eab-PerRSRP is not correctly added procedure-wise, i.e. the eab-PerRSRP should be an additional barring step on top of eab-common/eab-perPLMN, if present. Thus, it should be independent of the legacy checks. With the current procedure text, the UE can complete the barring check in the procedure before checking for RSRP barring, when “consider access to the cell as not barred due to EAB” is entered in the legacy part of the procedure. To fix that, additions are needed in the if-clauses, which would instruct the UE to check also the “eab-PerRSRP/ab-PerNRSRP” if-clauses in case they are configured before considering the access to the cell as not barred. 
Another issue is that in the first step of “5.3.3.12 EAB check” it currently says that “if SystemInformationBlockType14 is present and includes the eab-Param”. It was agreed that eab-PerRSRP would be independent feature from legacy barring mechanisms. With the current wording, however, the UE will not check the eab-PerRSRP -barring procedure if eab-Param is not configured, thus skipping the rest of the procedure and determining that it is not barred due to EAB. A simple solution is to decrease the indent level of the description of the new solution by 1, thus the new procedure would also be checked regardless of the inclusion of eab-Param.
The text proposal can be seen below.
[bookmark: _Toc521593149][bookmark: _Toc521624642][bookmark: _Toc521624823]RAN2 to adopt the text proposal below to fix the errors in the procedural text for access barring of enhanced coverage.
Note: The text proposal below includes the proposed change in ASN.1 reviews RIL H104 and H105. 
[bookmark: _Ref189046994]Text Proposal
	First change



5.3.3.12	EAB check
The UE shall:
[bookmark: _GoBack]1>	if SystemInformationBlockType14 is present and includes the eab-Param:
2>	if the eab-Common is included in the eab-Param:
3>	if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-Common; and
3>	if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the eab-BarringBitmap contained in eab-Common is set to one:
4>	consider access to the cell as barred;
3>	else if eab-PerRSRP is not configured:
4>	consider access to the cell as not barred due to EAB;
2>	else (the eab-PerPLMN-List is included in the eab-Param):
3>	select the entry in the eab-PerPLMN-List corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]);
3>	if the eab-Config for that PLMN is included:
4>	if the UE belongs to the category of UEs as indicated in the eab-Category contained in eab-Config; and
4>	if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the eab-BarringBitmap contained in eab-Config is set to one:
5>	consider access to the cell as barred;
4>	else if eab-PerRSRP is not configured:
5>	consider access to the cell as not barred due to EAB;
3>	else if eab-PerRSRP is not configured:
4>	consider access to the cell as not barred due to EAB;
[bookmark: _Hlk515805102]12> if SystemInformationBlockType14 is present and if eab-PerRSRP is included in the eab-Paramconfigured:
32>	if the establishmentCause received from higher layers is set to a value other than emergency; and
23>	if the UE has no Access Class, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11] :
43>	if eab-PerRSRP is set to thresh0:
54> consider access to the cell as barred when in enhanced coverage as specified in TS 36.304 [4]; 
43>	else if eab-PerRSRP is set to thresh1:
54>	if the measured RSRP is less than the first entry in rsrp-ThresholdsPrachInfoList:
65>	consider access to the cell as barred;
54>	else:
65>	consider that only the resources indicated for the first CE level are configured;
43>	else if eab-PerRSRP is set to thresh2:
54>	if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachInfoList:
65>	consider access to the cell as barred;
54>	else:
65>	consider that only the resources indicated for the first and second CE levels are configured;
43>	else if eab-PerRSRP is set to thresh3:
54>	if the measured RSRP is less than the third entry in rsrp-ThresholdsPrachInfoList:
65>	consider access to the cell as barred;
54>	else:
65>	consider that only the resources indicated for the first, second, and third CE levels are configured;
1>	else:
2>	consider access to the cell as not barred due to EAB;
Next change

[bookmark: _Toc510531120]5.3.3.14	Access Barring check for NB-IoT
The UE shall:
1>	if ab-Enabled included in MasterInformationBlock-NB is set to TRUE and SystemInformationBlockType14-NB is broadcast:
2>	if the ab-Common is included in ab-Param:
3>	if the UE belongs to the category of UEs as indicated in the ab-Category contained in ab-Common; and
3>	if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the ab-BarringBitmap contained in ab-Common is set to one:
4>	if the establishmentCause received from higher layers is set to mo-ExceptionData and ab-BarringForExceptionData is set to FALSE in the ab-Common:
5>	consider access to the cell as not barred;
4>	else:
5>	if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11] and for at least one of these valid Access Classes for the UE, the corresponding bit in the ab-BarringForSpecialAC contained in ab-Common is set to zero:
NOTE 1:	ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.
6>	consider access to the cell as not barred;
5>	else:
6>	consider access to the cell as barred;
3>	else if ab-PerNRSRP is not configured:
4>	consider access to the cell as not barred;
2>	else (the ab-PerPLMN-List is included in the ab-Param):
3>	select the ab-PerPLMN entry in ab-PerPLMN-List corresponding to the PLMN selected by upper layers (see TS 23.122 [11], TS 24.301 [35]);
3>	if the ab-Config for that PLMN is included:
4>	if the UE belongs to the category of UEs as indicated in the ab-Category contained in ab-Config; and
4>	if for the Access Class of the UE, as stored on the USIM and with a value in the range 0..9, the corresponding bit in the ab-BarringBitmap contained in ab-Config is set to one:
5>	if the establishmentCause received from higher layers is set to mo-ExceptionData and ab-BarringForExceptionData is set to FALSE in the ab-Config:
6>	consider access to the cell as not barred;
5>	else:
6>	if the UE has one or more Access Classes, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11] and for at least one of these valid Access Classes for the UE, the corresponding bit in the ab-BarringForSpecialAC contained in ab-Config is set to zero:
NOTE 2:	ACs 12, 13, 14 are only valid for use in the home country and ACs 11, 15 are only valid for use in the HPLMN/ EHPLMN.
7>	consider access to the cell as not barred;
6>	else:
7>	consider access to the cell as barred;
4>	else if ab-PerNRSRP is not configured:
5>	consider access to the cell as not barred;
3>	else if ab-PerNRSRP is not configured:
4>	consider access to the cell as not barred;
2> if ab-PerNRSRP is included in the ab-Paramconfigured:
3>	if the establishmentCause received from higher layers is set to a value other than mo-ExceptionData; and
3>	if the UE has no Access Class, as stored on the USIM, with a value in the range 11..15, which is valid for the UE to use according to TS 22.011 [10] and TS 23.122 [11]:
4>	if ab-PerNRSRP is set to thresh1:
5>	if the measured RSRP is less than the first entry in rsrp-ThresholdsPrachInfoList;
6>	consider access to the cell as barred;
5>	else:
6>	consider that only the resources indicated for the first NPRACH repetition level are configured;
4>	if ab-PerNRSRP is set to thresh2:
5>	if the measured RSRP is less than the second entry in rsrp-ThresholdsPrachInfoList;
6>	consider access to the cell as barred;
5>	else:
6>	consider that only the resources indicated for the first and second NPRACH repetition levels are configured;
1>	else:
2>	consider access to the cell as not barred;
End of changes

Conclusion
In section 2 we made the following observation:
Observation 1	eab-PerRSRP and ab-PerNRSRP are never included in eab-Param and ab-Param, respectively.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 to adopt the text proposal below to fix the errors in the procedural text for access barring of enhanced coverage.
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First reference

–	SystemInformationBlockType14
The IE SystemInformationBlockType14 contains the EAB parameters.
SystemInformationBlockType14 information element
-- ASN1START

SystemInformationBlockType14-r11 ::=	SEQUENCE {
	eab-Param-r11							CHOICE {
		eab-Common-r11							EAB-Config-r11,
		eab-PerPLMN-List-r11					SEQUENCE (SIZE (1..maxPLMN-r11)) OF EAB-ConfigPLMN-r11
	}														OPTIONAL, -- Need OR
	lateNonCriticalExtension				OCTET STRING			OPTIONAL,
	... ,
	[[	eab-PerRSRP-r15					ENUMERATED {thresh0, thresh1, thresh2, thresh3}	OPTIONAL	-- Need OR
	]]


}

EAB-ConfigPLMN-r11 ::=				SEQUENCE {
	eab-Config-r11						EAB-Config-r11				OPTIONAL -- Need OR
}

EAB-Config-r11 ::=					SEQUENCE {
	eab-Category-r11					ENUMERATED {a, b, c},
	eab-BarringBitmap-r11				BIT STRING (SIZE (10))
}

-- ASN1STOP

	SystemInformationBlockType14 field descriptions

	eab-BarringBitmap
Extended access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

	eab-Category
Indicates the category of UEs for which EAB applies. Value a corresponds to all UEs, value b corresponds to the UEs that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011 [10].

	eab-Common
The EAB parameters applicable for all PLMN(s).

	eab-PerPLMN-List
The EAB parameters per PLMN, listed in the same order as the PLMN(s) listed across the plmn-IdentityList fields in SystemInformationBlockType1.

	eab-PerRSRP
Access barring per RSRP. Value thresh0 means access to the cell is barred when in enhanced coverage as specified in TS 36.304 [4] and does not apply to UEs satisfying S criteria for normal coverage. Value thresh1 is compared  to the first entry configured in rsrp-ThresholdsPrachInfoList, value thresh2 is compared to the second entry configured in rsrp-ThresholdsPrachInfoList and so on.



Next reference

–	SystemInformationBlockType14-NB
The IE SystemInformationBlockType14-NB contains the AB parameters.
SystemInformationBlockType14-NB information element
-- ASN1START

SystemInformationBlockType14-NB-r13 ::=	SEQUENCE {
	ab-Param-r13					CHOICE {
		ab-Common-r13					AB-Config-NB-r13,
		ab-PerPLMN-List-r13				SEQUENCE (SIZE (1..maxPLMN-r11)) OF AB-ConfigPLMN-NB-r13
	}															OPTIONAL, -- Need OR
	lateNonCriticalExtension		OCTET STRING				OPTIONAL,
	... ,
	[[	ab-PerNRSRP-r15				ENUMERATED {thresh1, thresh2}	OPTIONAL	--	Need OR 
	]]

}

AB-ConfigPLMN-NB-r13 ::=	SEQUENCE {
	ab-Config-r13					AB-Config-NB-r13			OPTIONAL -- Need OR
}

AB-Config-NB-r13 ::=		SEQUENCE {
	ab-Category-r13					ENUMERATED {a, b, c},
	ab-BarringBitmap-r13			BIT STRING (SIZE(10)),
	ab-BarringForExceptionData-r13	ENUMERATED {true}			OPTIONAL,	-- Need OP
	ab-BarringForSpecialAC-r13		BIT STRING (SIZE(5))
}

-- ASN1STOP

	SystemInformationBlockType14-NB field descriptions

	ab-BarringBitmap
Access class barring for AC 0-9. The first/ leftmost bit is for AC 0, the second bit is for AC 1, and so on.

	ab-BarringForExceptionData
Indicates whether ExceptionData is subject to access barring.

	ab-BarringForSpecialAC
Access class barring for AC 11-15. The first/ leftmost bit is for AC 11, the second bit is for AC 12, and so on.

	ab-Category
Indicates the category of UEs for which AB applies. Value a corresponds to all UEs, value b corresponds to the UEs that are neither in their HPLMN nor in a PLMN that is equivalent to it, and value c corresponds to the UEs that are neither in the PLMN listed as most preferred PLMN of the country where the UEs are roaming in the operator-defined PLMN selector list on the USIM, nor in their HPLMN nor in a PLMN that is equivalent to their HPLMN, see TS 22.011 [10].

	ab-Common
The AB parameters applicable for all PLMN(s).

	ab-PerNRSRP
Access barring per NRSRP.  Value thresh1 corresponds to the first entry configured in rsrp-ThresholdsPrachInfoList, value thresh2 corresponds to the second entry configured in rsrp-ThresholdsPrachInfoList.

	ab-PerPLMN-List
The AB parameters per PLMN, listed in the same order as the PLMN(s) occur in plmn-IdentityList in SystemInformationBlockType1-NB.
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