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1. Introduction
During RAN2#99bis, based on on-line discussion of [1], it was agreed to have the following email discussion: 

[99bis#33][NB-IoT R14] UE-Capability-NB extension (Sequans)


Intended outcome: Agreeable CR


Deadline:  Thursday 2017-11-09

It is proposed to discuss the issues and their solutions to further progress on an agreeable CR.
2. Discussion
Issues
In this section, we discuss the potential issues (related to UE-Capability-NB) to be addressed by the CR.
Issue 1
In [1], the following issue is described:
Non-critical extension mechanism of UE-Capability-NB relies on using an empty sequence that is marked OPTIONAL at the end of the structure. This extension mechanism is only applicable at the end of the message or at the end of a field that is contained in a BIT or OCTET STRING, because it does not contain any length determinant (cf 36.331 A.4.3).

However this is not the case in UECapabilityInformation-NB and HandoverPreparationInformation-NB messages. A Rel-13 eNB cannot decode them properly if UE-Capability-NB includes Rel-14 extensions, i.e. backward compatibility is broken. 
Do companies agree with this issue?
	Company
	Answer
	Comments

	Sequans
	Yes
	

	Ericsson
	Yes
	This problem also appears in UERadioAccessCapabilityInformation-NB message as indicated in [1]. Minor comment on [1]: -v14xy was not used consistently. 
NOTE: this problem is not observed when eNB’s are upgraded to REL-14 whenever UE’s start sending REL-14 capabilities. 

	Huawei, HiSilicon
	yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	Yes
	

	NTT DOCOMO
	Yes
	

	SoftBank
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Issue 2
During the meeting discussions, another issue was raised. 
For non NB-IoT, UERadioAccessCapabilityInformation message (eNB to/ from EPC) includes following IE:
UERadioAccessCapabilityInformation-r8-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo

OCTET STRING (CONTAINING UECapabilityInformation),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

With
UECapabilityInformation ::=


SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




ueCapabilityInformation-r8


UECapabilityInformation-r8-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UECapabilityInformation-r8-IEs ::=
SEQUENCE {


ue-CapabilityRAT-ContainerList

UE-CapabilityRAT-ContainerList,


nonCriticalExtension



UECapabilityInformation-v8a0-IEs
OPTIONAL

}

UECapabilityInformation-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UECapabilityInformation-v1250-IEs
OPTIONAL

}

UECapabilityInformation-v1250-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



UE-RadioPagingInfo-r12



OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

In addition to UE-Capability, UECapabilityInformation contains provision for Rel-8 lateNonCriticalExtension, and ue-RadioPagingInfo. 
However, for UERadioAccessCapabilityInformation-NB message includes following IE:
UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





SEQUENCE {}







OPTIONAL

}

It seems UECapabilityInformation-NB should have been used instead of UE-Capability-NB. Compared to non NB-IoT, the 2 IEs in blue below appears to be missing: 
UECapabilityInformation-NB ::=
SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE{




ueCapabilityInformation-r13

UECapabilityInformation-NB-r13-IEs,




criticalExtensionsFuture

SEQUENCE {}


}

}

UECapabilityInformation-NB-r13-IEs ::=
SEQUENCE {


ue-Capability-Container-r13



UE-Capability-NB-r13,


ue-RadioPagingInfo-r13




UE-RadioPagingInfo-NB-r13,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

Do companies agree with this issue?
	Company
	Answer
	Comments

	Sequans
	Yes
	 

	Ericsson
	Yes
	

	Huawei, HiSilicon
	yes
	In addition, the current structure does not allow to exchange any rel-14 or later capability, considering issue1

	Nokia, Nokia Shanghai Bell
	Yes
	

	Qualcomm
	No
	This is not really an “issue”. We agree there is “misalignment”, however ue-RadioPagingInfo-r13 is included in UERadioPagingInformation-NB-IEs. Hence there is no issue for sharing this information between eNB and EPC. As for the late non critical extension, we are not sure why that is needed in Rel-13 since there is possibility to use nonCriticalExtension within UERadioPagingInformation-NB-IEs. 

	NTT DOCOMO
	Yes
	

	SoftBank
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


Other issues
Do companies see any other issue(s) to address?
	Company
	Issue(s)

	
	 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Solutions
In this section, we consider solutions to above issues. Companies are invited to give their views on possible solution(s).
	Company
	Solution

	Sequans
	From Rel-14, UE-Capability-NB-r13 non-critical extension mechanism is deactivated.

Instead, non-critical extensions of UE-Capability-NB-r13  are added into an OCTET STRING container in non-critical extension of messages containing UE-Capability-NB-r13:

- UECapabilityInformation-NB

- HandoverPreparationInformation-NB

- UERadioAccessCapabilityInformation-NB.
Detailed changes are provided in [1].

	Ericsson
	We agree that the solution in [1] is feasible. We propose to clarify that earlier versions of release 14 cannot be used by the UE to signal REL-14 UE capabilities. 

	Huawei, HiSilicon
	We agree that UE-Capability-NB-r13 non-critical extension mechanism shall be deactivated as proposed in [1]
UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,


multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,


pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,


phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


nonCriticalExtensiondummy

UE-Capability-NB-v1430-IEsSEQUENCE {} OPTIONAL







}

As we think that we should restart the handling of the UE capability from scratch, we wonder if it would not be better to rename UE-Capability-NB-v1430-IEs  to UE-Capability-NB-r14-IEs  
UE-Capability-NB-r14v1430-IEs ::=

SEQUENCE {


ue-Category-NB-r14




ENUMERATED {nb2}



OPTIONAL,


mac-Parameters-r14




MAC-Parameters-NB-r14


OPTIONAL,


phyLayerParameters-v1430


PhyLayerParameters-NB-v1430

OPTIONAL,


rf-Parameters-v1430




RF-Parameters-NB-v1430,


nonCriticalExtension



UE-Capability-NB-v1440-IEs

OPTIONAL

}

UE-Capability-NB-v1440-IEs ::=

SEQUENCE {


phyLayerParameters-v1440


PhyLayerParameters-NB-v1440

OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL
}

One additional question is whether we should introduce late corrections container within the UE capabilities (i.e. in UE-Capability-NB-r14) similar to LTE. Otherwise, we will need again extensions to UECapabilityInformation-NB and HandoverPreparationInformation-NB.

For UECapabilityInformation-NB, we think that the ‘legacy’ approach should be reintroduced in rel-14 and it should make clear that there is no container in rel-13.

UECapabilityInformation-NB-r13-IEs ::=
SEQUENCE {


ue-CapabilityContainer-r13



UE-Capability-NB-r13,


ue-RadioPagingInfo-r13




UE-RadioPagingInfo-NB-r13,


lateNonCriticalExtension



OCTET STRING

OPTIONAL,


nonCriticalExtension




SEQUENCE {}UECapabilityInformation-NB-r14-IEs  

OPTIONAL

}
UECapabilityInformation-NB-r14-IEs ::=
SEQUENCE {


ue-CapabilityContainer-r14


OCTET STRING (CONTAINING UE-Capability-NB-r14-IEs),

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


nonCriticalExtension



SEQUENCE {}





OPTIONAL

}
For HandoverPreparationInformation-NB, we think that the ‘legacy’ approach should be reintroduced in rel-14. Also a container for late rel-13 extension is probably needed.

If the source eNB (e.g. rel-13 eNB) does not include the extension, the target eNB (e.g. rel-14 eNB) can assume the source eNB does not support the change and can acquire the UE capability again from the UE.
HandoverPreparationInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13
UE-Capability-NB-r13,


as-Config-r13





AS-Config-NB,


rrm-Config-r13





RRM-Config-NB



OPTIONAL,


as-Context-r13





AS-Context-NB



OPTIONAL,


nonCriticalExtension



SEQUENCE {}HandoverPreparationInformation-NB-v14xy-IEs

OPTIONAL
-- Cond MP
}

HandoverPreparationInformation-NB-v14xy-IEs ::= SEQUENCE {

ue-RadioAccessCapabilityInfo-r14
OCTET STRING (CONTAINING UE-Capability-NB-r14-IEs),


lateNonCriticalExtension


OCTET STRING



OPTIONAL,


nonCriticalExtension



SEQUENCE {}




OPTIONAL
}


	Nokia, Nokia Shanghai Bell
	We agree with Ericsson that we need to clarify that the previous versions of the specifications cannot be used to ensure the Rel-14 capabilities work.

	Qualcomm
	Ok with solution in [1]. Agree with Ericsson and Nokia that we need to clarify that previous Rel-14 versions cannot be used.

	NTT DOCOMO
	Agree with other companies that we need to clarify the previous Rel-14 versions cannot be used. Both the solution in [1] and the solution proposed by Huawei and HiSilicon seem feasible.

	SoftBank
	Same views with other companies, the UE-Capability-NB-r13 non-critical extension mechanism shall be deactivated and we also need to clarify the previous version cannot be used.

	
	

	
	

	
	

	
	


Issue 2
	Company
	Solution

	Sequans
	No strong view whether a change is needed in Rel-13. 
From Rel-14, one way to solve the issue is to define a new UECapabilityInformation-NB containing UE capability from Rel-14 (UE-Capability-NB-v1430-IEs), and include it in the additional container from [1] instead of including just UE-Capability-NB-v1430-IEs.
UECapabilityInformation-NB-v1430-IEs ::=
SEQUENCE {


ue-Capability-Container-r13



UE-Capability-NB-v1430-IEs,


ue-RadioPagingInfo-r13




UE-RadioPagingInfo-NB-r13,


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


nonCriticalExtension




SEQUENCE {}






OPTIONAL

}

UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





UERadioAccessCapabilityInformation-NB-v14xy-IEs
OPTIONAL

}
UERadioAccessCapabilityInformation-NB-v14xy-IEs ::= SEQUENCE {

ue-RadioAccessCapabilityInfo-v14xy

OCTET STRING (CONTAINING UECapabilityInformation-NB-v1430-IEs),

nonCriticalExtension




SEQUENCE {}





OPTIONAL
}


	Ericsson
	The UECapabilityInformation-NB does not include ue-RadioPagingInfo-r13. But the capability container is transparent to the MME. TS 36.413 does not mention that UECapabilityInformation-NB includes ue-RadioPagingInfo-r13. The UE capabilities and paging capabilities are sent in a separate IE on the S1 interface: UE Radio Capability IE (9.2.1.27) and UE Radio Capability for Paging IE (9.2.1.98). We do not have strong opinion whether alignment with MTC is preferred (and thus send paging info twice), or keep as is. 

	Huawei, HiSilicon
	We agree with Ericsson that ue-RadioPagingInfo-r13 is included separated and is not an issue today. However, if we make the change proposed above, we worry about the future if we make further change in. UECapabilityInformation-NB.   
Our preference is that we should reintroduce the LTE approach that the whole message is included. Otherwise, e.g. late non critical extension to Rel-13 capabilities will not be included.

As this is transmitted over NW interface , it does not matter if the rel-13 capabilities are included twice, increasing slightly the size of the message.

An eNB receiving the capability from the MME can interpret the absence of the extension as an indication that the original eNB did not support the extension and can acquire again the capability from the UE. In this way, there is no need for a rel-13 change.
UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





SEQUENCE {} UERadioAccessCapabilityInformation-NB-r14-IEs 







OPTIONAL 
-- Cond MP
}

UERadioAccessCapabilityInformation-NB-r14-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r14


OCTET STRING (CONTAINING UECapabilityInformation-NB),

nonCriticalExtension





SEQUENCE {}







OPTIONAL

}


	Nokia, Nokia Shanghai Bell
	Without modifying Rel-13, the paging in CE doesn’t work. Therefore, we should fix the problem from Rel-13 onwards and invalidate the previous specifications for cases with CE.

Fixing the issue requires also leaving possibility for future late corrections, and could be done e.g. as shown below:

UERadioAccessCapabilityInformation-NB-IEs ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UE-Capability-NB-r13),


nonCriticalExtension





UERadioAccessCapabilityInformation-NB-IEs-v13xy 







OPTIONAL

}

UERadioAccessCapabilityInformation-NB-IEs-v13xy ::= SEQUENCE {


ue-RadioAccessCapabilityInfo-r13


OCTET STRING (CONTAINING UECapabilityInformation-NB-r13),


nonCriticalExtension





SEQUENCE {}







OPTIONAL

}
The reason for duplicating the UE-Capability-NB-r13 is that if we only include the radio paging IEs separately, then the UECapabilityInformation-NB cannot really be extended anymore since the changes there would not automatically be included in this message.



	Qualcomm
	See answer in section 2.1. We do not think there is issue for Rel-13. 
For the Rel-14, late non critical extension IE can be added in v1440 or the last version before Rel-15, or even in v1430 as non-backward compatible change.

	NTT DOCOMO
	Regarding ue-RadioPagingInfo-r13, we think there is not any issue today. However, as commented by Huawei, HiSilicon and Nokia, late non critical extension to Rel-13 is needed for future-proofing. We prefer Nokia’s proposal since the change should be introduced from Rel-13.


	SoftBank
	We don’t have strong motivation to solve this issue from Rel-13. It is not an essential error in the current network, since that ue-RadioPagingInfo-r13 is separately provided to MME. So we are OK to fix this from Rel-14.

	
	

	
	

	
	

	
	


Other issues
	Company
	Solution(s)

	
	 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3. Summary and Proposals 
7 companies participated to the email discussion (Sequans, Ericsson, Huawei, HiSilicon, Nokia, Nokia Shanghai Bell, Qualcomm, NTT DOCOMO, SoftBank).

Issues

Issue 1 (described in [1]): 

All companies agree on the issue. One company indicates that the problem also appears in UERadioAccessCapabilityInformation-NB message. 
Issue 2 (UE-Capability-NB used instead of UECapabilityInformation-NB in UERadioAccessCapabilityInformation-NB message):

6 companies agree on the issue. One company considers this is not an “issue” but a “misalignement”, as ue-RadioPagingInfo-r13 is included in UERadioPagingInformation-NB-IEs.

Solutions

Issue 1

All companies seem to agree that UE-Capability-NB-r13 non-critical extension mechanism shall be deactivated as proposed in [1].

6 agree that solution [1] is ok/feasible. 5 companies suggest to clarify that earlier versions of release 14 cannot be used by the UE to signal REL-14 UE capabilities.

1 company suggests some additional changes:

· rename the “extensions of UE-Capability-NB-r13” from UE-Capability-NB-v1430-IEs to UE-Capability-NB-r14-IEs
· rename non-critical extensions of messages

· UECapabilityInformation-NB-v14xy-IEs into UECapabilityInformation-NB-r14-IEs.

· UERadioAccessCapabilityInformation-NB-v14xy-IEs into UERadioAccessCapabilityInformation-NB-r14-IEs
· introduce lateNonCriticalExtension within UE-Capability-NB-v1430-IEs
· introduce lateNonCriticalExtension within HandoverPreparationInformation-NB-v14xy-IEs
· rename ue-CapabilityContainer-r13 into ue-Capability-r13
Issue 2

1 company suggests to define UECapabilityInformation-NB-v1430-IEs which would include only UE capability from Rel-14 and the other IEs, and include it in UERadioAccessCapabilityInformation-NB-IEs non-critical extension (in a container). No change in Rel-13.

1 company suggests to include the whole UECapabilityInformation-NB in  UERadioAccessCapabilityInformation-NB-IEs non-critical extension (in a container). The Rel-13 part of UECapabilityInformation-NB is sent twice, but on a NW interface, not on the Uu. No change in Rel-13.
1 company thinks a fix is needed in Rel-13 otherwise paging in CE doesn’t work. It proposes to include UECapabilityInformation-NB-r13 in UERadioAccessCapabilityInformation-NB-IEs non-critical extension (in a container), but from Rel-13. This change is supported by another company.
1 company thinks that ue-RadioPagingInfo is not an issue, and lateNonCriticalExtension can be added from Rel-14.

2 companies do not have strong view whether ue-RadioPagingInfo should be added, and have not commented on lateNonCriticalExtension.

Overall 2 companies would like to fix the issue from Rel-13, while 5 think it is not needed or have no strong views.
Based on companies’ views, we make the following proposals:

Proposal 1: UE-Capability-NB-r13 non-critical extension mechanism shall be deactivated as proposed in [1]
Proposal 2: Clarify that earlier versions of release 14 cannot be used by the UE to signal REL-14 UE capabilities
Proposal 3: Include the whole UECapabilityInformation-NB message in UERadioAccessCapabilityInformation-NB-IEs non-critical extension (in a container), from Rel-14.
Proposal 4: Discuss renaming
- UE-Capability-NB-v1430-IEs into UE-Capability-NB-r14-IEs
- UECapabilityInformation-NB-v14xy-IEs into UECapabilityInformation-NB-r14-IEs
- UERadioAccessCapabilityInformation-NB-v14xy-IEs into UERadioAccessCapabilityInformation-NB-r14-IEs
- ue-CapabilityContainer-r13 into ue-Capability-r13
Proposal 5: Discuss introduction of 
- lateNonCriticalExtension within UE-Capability-NB-v1430-IEs
- lateNonCriticalExtension within HandoverPreparationInformation-NB-v14xy-IEs
The CR [1] has been updated in [2] to reflect proposals 1-2-3.
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