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0) Response document summary

Vodafone thinks that Huawei’s R3-185691 has identified genuine problems with the existing specifications.

However, Vodafone believes that additional changes are needed in this area.
This is because the messages identified by Huawei may well remain (and were before R3-185691) ambiguous for (at least) the following situations:

a) The UE Attaches in NR. The gNB analyses the UE Radio Access Capabilities and creates the 38.331 list of NR frequencies that the mobile supports. These NR frequencies are stored in the AMF. When the UE moves to an option 5 cell, any TAU that is performed does NOT cause the UE Radio Access Capabilities to be sent to the network. Subsequent paging (while the UE is camped on LTE) from the AMF would contain the NR frequency list – and NOT the needed LTE frequency list. (see green highlighted extracts below).
b) The AMF creates a Tracking Area List that contains a mixture of LTE and NR Tracking Areas.
Proposals: 
1) the existing TS 38.413/R3-185691 should be updated to ensure that the messages are NOT ambiguous.
2) Suggested updates are added to Huawei’s in the document below (see green revision marked highlights in 9.3.1.68).
3) Updates to 36.300/36.800 might also be needed?

4) the procedure for the RAN to gather both sets of paging information needs to be clarified (e.g. during RRC connected state, the RAN does not know whether the AMF has ‘UE Radio Paging information’ for both RATs). This may require interaction with SA2. E.g. it might be necessary to add the UE radio paging information into the NGAP Initial Context Setup message, so that the RAN can determine whether information is missing.
5) Potential ambiguities in the other fields should be investigated.
Extract from 38.331 v15.3.0 (Sept 2018)
UERadioPagingInformation message

-- ASN1START

UERadioPagingInformation ::= SEQUENCE {

    criticalExtensions                  CHOICE {

        c1                                  CHOICE{

            ueRadioPagingInformation            UERadioPagingInformation-IEs,

            spare7 NULL,

            spare6 NULL, spare5 NULL, spare4 NULL,

            spare3 NULL, spare2 NULL, spare1 NULL
        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

UERadioPagingInformation-IEs ::= SEQUENCE {

    supportedBandListNRForPaging        SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR    OPTIONAL,

    nonCriticalExtension                SEQUENCE {}                                             OPTIONAL
}

-- ASN1STOP

Extract from TS 36.331 v15.3.0:

UERadioPagingInformation-v1310-IEs ::= SEQUENCE {


supportedBandListEUTRAForPaging-r13

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-r11 OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}

1. Introduction
In TS38.413, Paging related IEs are used during Paging Procedure, UE Context Release Procedure, UE Context Suspend procedure, UE Radio Capability Management Procedures, e.g.  IEs of Paging DRX, UE radio capability for Paging, Paging Priority, Assistance Data for Paging. In the paper, we intend to complete the description of the Paging related Procedures and IEs to support paging for ng-eNB and provide the corresponding TP for NR BL CR for TS 38.413.
2. Discussion

In the current version of TP for NR BL CR for TS 38.413 [1], there are two issues about the description of Paging related procedure and IEs.
1. The procedure and semantics description only refers to 38 series TSs for NR, but not clearly indicates how to use for E-UTRA/5GC and refers to 36 series TSs. the specific IE in TS38.331, which leads to confusion to E-UTRA/5GC network implementation.
2. The IE of NR radio capability for Paging only refers to TS38.331, but not points to which IE specified in TS38.331.
3. The IE of E-UTRA radio capability for Paging is missing. When the NG-RAN node is an ng-eNB, it is not clear how to carry E-UTRA radio capability for Paging on NG interface.

For issue 1, the reference to 36 series TSs should be added in 8.5.1.2, 9.3.1.72, 9.3.1.90, and 9.3.3.23.

For issue 2, since in TS38.331, an inter-node message is defined in 11.2.2 [2] as following, this message should be referred to in 9.3.1.68. 
–
UERadioPagingInformation
This message is used to transfer radio paging information, covering both upload to and download from the AMF.

Direction: gNB to/ from AMF

UERadioPagingInformation message

-- ASN1START

UERadioPagingInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioPagingInformation


UERadioPagingInformation-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioPagingInformation-IEs ::= SEQUENCE {


supportedBandListNRForPaging

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR 
OPTIONAL,


nonCriticalExtension



SEQUENCE {}











OPTIONAL

}

-- ASN1STOP

	UERadioPagingInformation field descriptions

	supportedBandListNRForPaging

Indicates the UE supported NR frequency bands which is derived by the gNB from UE-NR-Capability.


For issue 2, we assume that UE radio capability for paging when connected to 5GC should be defined in TS36.331, e.g. reusing UERadioPagingInformation message shown below, then this inter-node message should be referred in TS38.413 as E-UTRA radio capability on NG interface.

–
UERadioPagingInformation
This message is used to transfer radio paging information, covering both upload to and download from the EPC.

Direction: eNB to/ from EPC

UERadioPagingInformation message

-- ASN1START

UERadioPagingInformation ::= SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




ueRadioPagingInformation-r12


UERadioPagingInformation-r12-IEs,




spare7 NULL,




spare6 NULL, spare5 NULL, spare4 NULL,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

UERadioPagingInformation-r12-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



OCTET STRING (CONTAINING UE-RadioPagingInfo-r12),


nonCriticalExtension



UERadioPagingInformation-v1310-IEs


OPTIONAL

}

UERadioPagingInformation-v1310-IEs ::= SEQUENCE {


supportedBandListEUTRAForPaging-r13

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-r11 OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}

-- ASN1STOP

	UERadioPagingInformation field descriptions

	ue-RadioPagingInfo

The field is used to transfer UE capability information used for paging. The eNB generates the ue-RadioPagingInfo and the contained UE capability information is absent when not supported by the UE.

	supportedBandListEUTRAForPaging

Indicates the UE supported frequency bands which is derived by the eNB from UE-EUTRA-Capability.


We provide a TP in the Annex to address the above issues.
Proposal: Agree the TP in the Annex.

Conclusion
In the paper, we clarify the paging related procedures and semantics descriptions to support paging for E-UTRA/5GC and provide the corresponding TP for NR BL CR for TS 38.413.
Proposal: Agree the TP in the Annex.

References
[1] R3-185318, NR BL CR for TS 38.413.

[2] R2-1813492, Introduction of SA.

[3] TS36.331 V15.2.2.
Annex: Text Proposal to 38.413 BL CR
<<<<<<<<<<<<<<<<<<<< Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 38.401: "NG-RAN; Architecture description".

[3]
3GPP TS 38.410: "NG-RAN; NG general aspects and principles".

[4]
ITU-T Recommendation X.691 (07/2002): "Information technology – ASN.1 encoding rules: Specification of Packed Encoding Rules (PER)".

[5]
ITU-T Recommendation X.680 (07/2002): "Information technology – Abstract Syntax Notation One (ASN.1): Specification of basic notation".

[6]
ITU-T Recommendation X.681 (07/2002): "Information technology – Abstract Syntax Notation One (ASN.1): Information object specification".

[7]
3GPP TR 25.921 (version.7.0.0): "Guidelines and principles for protocol description and error handling".

[8]
3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

[9]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[10]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[11]
3GPP TS 32.422: "Trace control and configuration management".

[12]
3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode and in RRC inactive state".

[13]
3GPP TS 33.501: "Security architecture and procedures for 5G System".

[14]
3GPP TS 38.414: "NG-RAN; NG data transport".

[15]
3GPP TS 29.281: "General Packet Radio System (GPRS); Tunnelling Protocol User Plane (GTPv1-U)".

[16]
3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)".

[17]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[18]
3GPP TS 38.331: "NG-RAN; Radio Resource Control (RRC) Protocol Specification".

[19]
3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".

[20]
3GPP TS 23.007: "Technical Specification Group Core Network Terminals; Restoration procedures".

[21]
3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC); Protocol specification".

[22]
3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[23]
3GPP TS 23.003: "Numbering, addressing and identification".

[24]
3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)".

[25]
IETF RFC 5905 (2010-06): "Network Time Protocol Version 4: Protocol and Algorithms Specification".

[26]
3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[27]
3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture".

[28]
3GPP TS 25.413: "UTRAN Iu interface RANAP signalling".
[xx] 
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode".
<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.

At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.

If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 36.304 [xx] and TS 38.304 [12].

For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.

If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].

If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.

If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 36.300 [17] and TS 38.300 [8].

If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 36.300 [17] and TS 38.300 [8].

If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 36.331 [21] and TS 38.331 [18].

<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.3.1.68
UE Radio Capability for Paging
This IE contains paging specific UE Radio Capability information.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UE Radio Capability for Paging in NR
	O
One of these two IEs shall be present
	
	OCTET STRING
	Includes the UERadioPagingInformation message as defined in 11.2.2 of TS 38.331 [18].

	UE Radio Capability for Paging in E-UTRAN
	O
One of these two IEs shall be present
	
	OCTET STRING
	Includes the UERadioPagingInformation message as defined in 10.2.2 of TS 36.331 [21]


<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.3.1.72
Paging Attempt Information
This IE includes information related to the paging count over NG.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging Attempt Count
	M
	
	INTEGER (1..16, ...)
	Shall be set as specified in TS 36.300 [17] and TS 38.300 [8].

	Intended Number of Paging Attempts
	M
	
	INTEGER (1..16, …)
	Intended number of paging attempts (see TS 36.300 [17] and TS 38.300 [8]).

	Next Paging Area Scope
	O 
	
	ENUMERATED (same, changed, …) 
	Indicates whether the paging area scope will change or not at next paging attempt. Usage specified in TS 36.300 [17] and TS 38.300 [8].
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9.3.1.90
Paging DRX
This IE indicates the Paging DRX as defined in TS 36.304 [xx] and TS 38.304 [12].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging DRX
	M
	
	ENUMERATED (32, 64, 128, 256, …)
	


<<<<<<<<<<<<<<<<<<<< Next Text Proposal Begin >>>>>>>>>>>>>>>>>>>>
9.3.3.23
UE Identity Index Value

This IE is used by the NG-RAN node to calculate the Paging Frame as specified in TS 36.304 [xx] and TS 38.304 [12].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE UE Identity Index Value
	
	
	
	

	>Index Length 10
	
	
	
	

	>>Index Length 10
	M
	
	BIT STRING (SIZE(10))
	Coded as specified in TS 36.304 [xx] and TS 38.304 [12].
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