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1. Introduction
This P-CR solves the following editor's notes in subclauses 5.5.1.2.4 and 9.8.3.4:
Editor's note:
The information element coding for 5GS network feature support information element is FFS.
Editor's note:
The definition of 5GS network feature support is FFS, but should include a dual-registration supported indication.
2. Reason for Change
The "5GS network feature support" IE is included in an optional IE included in the REGISTRATION ACCEPT when the network wishes to inform the UE about the support of specific features. It is modelled on the "EPS network feature support" IE in 3GPP TS 24.301.

Subclause 5.5.1.2.4 "Initial registration accepted by the network" and subclause "5.5.1.3.4 Mobility and periodic registration update accepted by the network" give the hints as to what bits need to be included in the "5GS network feature support" IE:

-
IMS voice over PS session indicator
-
Emergency service support indicator
-
Emergency service fallback indicator
-
Interworking without N26 interface indicator
Additionally, it has been clarified by CR S2-180887 that the UE behaviour is different when the "NR connected to 5GC" or "E-UTRA connected to 5GC" RATs have different capabilities to support emergency services, so the AMF will provide an Emergency Services Support indication per RAT, i.e.

-
Emergency service support in NR connected to 5GC
-
Emergency service support in E-UTRA connected to 5GC.
It is also understood in 3GPP TS 23.501 v15.0.0 that there will need to be two IMS voice over PS session indicators, one related to 3GPP access and one related to non-3GPP access:

5.16.3.2
IMS voice over PS Session Supported Indication over 3GPP access

The serving PLMN AMF shall send an indication toward the UE during the Registration procedure over 3GPP access to indicate if an IMS voice over PS session is supported or not supported. A UE with "IMS voice over PS" voice capability over 3GPP access should take this indication into account when performing voice domain selection, as described in clause 5.16.3.5.

The serving PLMN AMF may only indicate IMS voice over PS session supported over 3GPP access in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session in the current Registration Area with a 5G QoS Flow that supports voice as specified in clause 5.7.

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG-RAN supports a handover to E-UTRA connected to 5GC for this UE at QoS Flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG-RAN supports a handover to EPS for this UE at QoS Flow establishment for voice.
The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The AMF in serving PLMN shall indicate that IMS voice over PS is not supported if serving PLMN does not have an IMS roaming agreement with HPLMN. This indication is per Registration Area.

Editor's note:
If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.

5.16.3.2a
IMS voice over PS Session Supported Indication over non-3GPP access

The serving PLMN AMF shall send an indication toward the UE during the Registration procedure over non-3GPP access to indicate whether an IMS voice over PS session is supported or not supported via non-3GPP access. A UE with "IMS voice over PS" voice capability over non-3GPP access should take this indication into account when performing the selection between N3IWF and ePDG described in clause 6.3.6.

The serving PLMN AMF may only indicate IMS voice over PS session supported over non-3GPP access if the network is able to provide a successful IMS voice over PS session over N3IWF connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7
Furthermore, nothing is stated in stage 2 that indicates that there is a relation between these two indications, so the following permutations are possible in theory even through it may be strange to support (say) IMS voice via non-3GPP access but not support IMS voice via 3GPP access:

-
IMS voice over PS session not supported

-
IMS voice over PS session supported in N1 mode only

-
IMS voice over PS session supported via N3IWF only

-
IMS voice over PS session supported in N1 mode and via N3IWF
The protocol could have just one bit for the indicator and the UE derives to which access the indicator applies based on the access used to perform the registration. However to make the the specs unambiguous and simplify the UE implementation, it would be preferable to use two bits and specify all the allowed permutations.

In 3GPP TS 24.301 pre-Rel-13, the EPS Network Feature Support IE was 3 octets. It was increased in rel-13 to 4 octets to cater for CIoT. Given that the CIoT is coming for 5G in Rel-16 and to cater for new feature support, it is proposed to indicate that the minimum length of the 5GS Network Feature Support IE is 3 octets and the maximum length is 5 octets.

Note that this P-CR does not attempt to make any other changes to 3GPP TS 24.501 due to the voice service support indication per access.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.501 v0.3.1
* * * First Change * * * *

<Proposed change in revision marks>

5.5.1.2.4
Initial registration accepted by the network
During a registration procedure with 5GS registration type IE set to "emergency registration", the AMF shall not check for mobility and access restrictions, regional restrictions or subscription restrictions, when processing the REGISTRATION REQUEST message.
If the initial registration request is accepted by the network, the AMF shall send a REGISTRATION ACCEPT message to the UE and start timer T3550.

The AMF shall assign and include a TAI list as a registration area the UE is registered to in the REGISTRATION ACCEPT message. The UE, upon receiving a REGISTRATION ACCEPT message, shall delete its old TAI list and store the received TAI list.
The AMF shall include the LADN information in the LADN information IE of the REGISTRATION ACCEPT message, if there are valid LADN service area(s) for the subscribed DNN(s) of the UE in the current registration area. The UE, upon receiving the REGISTRATION ACCEPT message with the LADN information, shall delete its old LADN information (if any) and store the received LADN information.

The 5G-GUTI reallocation may be part of the initial registration procedure. When the REGISTRATION REQUEST message includes the SUCI or PEI, or the AMF considers the 5G-GUTI provided by the UE is invalid, or the 5G-GUTI provided by the UE was assigned by another AMF, the AMF shall allocate a new 5G-GUTI to the UE. The AMF shall include in the REGISTRATION ACCEPT message the new assigned 5G-GUTI together with the assigned TAI list. In this case the AMF shall shall start timer T3550 and enter state 5GMM-COMMON-PROCEDURE-INITIATED as described in subclause 5.1.3.2.3.3.

The AMF shall include the MICO indication IE in the REGISTRATION ACCEPT only if the MICO indication IE was included in the REGISTRATION REQUEST message, the AMF supports and accepts the use of MICO mode. If the AMF supports and accepts the use of MICO mode, the AMF may indicate "all PLMN registration area allocated" in the MICO indication IE in the REGISTRATION ACCEPT message. If "all PLMN registration area allocated" is indciated in the MICO indication IE, the AMF shall not assign and include the TAI list in the REGISTRATION ACCEPT message.
If the REGISTRATION ACCEPT message included an MICO indication IE indicating "all PLMN registration area allocated", the UE shall treat all TAIs in the current PLMN as a registration area.

If the REGISTRATION ACCEPT message contained a 5G-GUTI, the UE shall return a REGISTRATION COMPLETE message to the AMF to acknowledge the received 5G-GUTI.
Upon receiving a REGISTRATION COMPLETE message, the AMF shall stop timer T3550 and change to state 5GMM-REGISTERED. The 5G-GUTI, if sent in the REGISTRATION ACCEPT message, shall be considered as valid.
If the REGISTRATION REQUEST message contained the SMS requested IE with the supported accesses bits indicating that the UE supports SMS delivery over NAS via 3GPP access only, or via both 3GPP access and non-3GPP access, and SMSF selection is successful, then the AMF shall send the REGISTRATION ACCEPT message after the SMSF has confirmed that the activation of the SMS service was successful. When sending the REGISTRATION ACCEPT message, the AMF shall:

a)
store the SMSF address and the contents of the SMS requested IE in the UE 5GMM context, and consider the UE available for SMS; and

b)
include the SMS allowed IE in the REGISTRATION ACCEPT message with:

1)
the "allowed accesses" bits of the SMS allowed IE to:
A)
"SMS over NAS supported via 3GPP access only" if:

i)
the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via 3GPP access only" and the network allows the SMS delivery over NAS via 3GPP access; or

ii)
the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via 3GPP access only; or

B)
"SMS over NAS supported via both 3GPP access and non-3GPP access" if the UE has set the "supported accesses" bits of the SMS requested IE to "SMS over NAS supported via both 3GPP access and non-3GPP access" and the network allows the SMS delivery over NAS via both 3GPP access and non-3GPP access;

Editor's note:
A decision still needs to be made on whether "one step" functionality needs to be added.

If SMSF selection in the AMF or SMS activation via the SMSF is not successful, then the AMF shall not include the SMS allowed IE in the REGISTRATION ACCEPT message. If the AMF does not allow the use of SMS over NAS, then the AMF shall not include the SMS allowed IE in the REGISTRATION ACCEPT message.

The AMF shall include the allowed NSSAI for the current PLMN and may include the mapping of the allowed NSSAI to the configured NSSAI for the HPLMN contained in the requested NSSAI from the UE if available, in the REGISTRATION ACCEPT if the UE included the requested NSSAI in the REGISTRATION REQUEST message and the AMF allows one or more S-NSSAIs in the requested NSSAI. The AMF may also include rejected NSSAI in the REGISTRATION ACCEPT message. Rejected NSSAI contains S-NSSAI(s) which was included in the Request NSSAI but rejected by the network associated with rejection cause(s).
The UE receiving the rejected NSSAI in the REGISTRATION ACCEPT message takes the following actions based on the rejection cause in the rejected NSSAI:
"S-NSSAI not available in the current PLMN"

The UE shall add the rejected S-NSSAI(s) in the rejected NSSAI for the current PLMN as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the current PLMN until switching off the UE or the UICC containing the USIM is removed. 

"S-NSSAI not available in the current registration area"

The UE shall add the rejected S-NSSAI(s) in the rejected NSSAI for the current PLMN and registration area combination as specified in subclause 4.6.2.2 and not attempt to use this S-NSSAI in the present registration area until switching off the UE, the UE moving out of the current registration area or the UICC containing the USIM is removed.
If the UE did not include the requested NSSAI in the REGISTRATION REQUEST message and one or more subscribed S-NSSAIs (containing one or more S-NSSAIs each of which may be associated with a new S-NSSAI) marked as default are available, the AMF shall put the subscribed S-NSSAIs marked as default in the allowed NSSAI of the REGISTRAION ACCEPT message.

If the REGISTRATION ACCEPT contains the allowed NSSAI, then the UE shall store the included allowed NSSAI together with the PLMN identity of the registered PLMN and the registration area as specified in subclause 4.6.2.2.
If the UE included S1 mode supported indication in the REGISTRATION REQUEST message, the AMF supporting intersystem change with EPS shall set the IWK N26 bit to either:

a)
"interworking without N26 not supported" if the AMF does not support interworking procedures without N26 interface; or

b)
"interworking without N26 supported" if the AMF supports interworking procedures without N26 interface.
in the 5GS network feature support IE in the REGISTRATION ACCEPT message.

The UE shall operate in the mode for intersystem change with EPS as follows:

a)
if the IWK N26 bit in the 5GS network feature support IE is set to "interworking without N26 not supported", the UE shall operate in single-registration mode;

b)
if the IWK N26 bit  in the 5GS network feature support IE is set to "interworking without N26 supported" and the UE supports dual-registration mode, the UE shall operate in dual-registration mode;

c)
if the IWK N26 bit  in the 5GS network feature support IE is set to "interworking without N26 supported" and the UE only supports single-registration mode, the UE shall operate in single-registration mode; or;

d)
if the IWK N26 bit is not received or not supported by the UE, the UE shall operate in single-registration mode.
The UE shall treat the received interworking without N26 supported indication for intersystem change with EPS as valid in the entire PLMN.

The network informs the UE about the support of specific features, such as IMS voice over PS session or emergency services, in the 5GS network feature support information element. In a UE with IMS voice over PS session capability, the IMS voice over PS session indicator, the emergency service support indicator, and the emergency service fallback indicator shall be provided to the upper layers. The upper layers take the IMS voice over PS session indicator into account when selecting the access domain for voice sessions or calls. When initiating an emergency call, the upper layers also take the IMS voice over PS session indicator, the emergency service support indicator, and the emergency service fallback indicator into account for the access domain selection.
Editor's note:
Further details on initial registration accepted by the network are FFS.

If the UE has indicated "follow-on request pending" in REGISTRATION REQUEST message, or the network has downlink signalling pending, the AMF shall not immediately release the NAS signalling connection after the completion of the registration procedure.
* * * Next Change * * * *

<Proposed change in revision marks>
8.2.6.1
Message definition
The REGISTRATION ACCEPT message is sent by the AMF to the UE. See table 8.2.6.1.1.

Message type:
REGISTRATION ACCEPT
Significance:

dual

Direction:


network to UE

Table 8.2.6.1.1: REGISTRATION ACCEPT message content

	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	Extended protocol discriminator
	Extended protocol discriminator

9.2
	M
	V
	1

	
	Security header type
	Security header type

9.3
	M
	V
	1/2

	
	Spare half octet
	Spare half octet

9.5
	M
	V
	1/2

	
	Registration accept message identity
	Message type

9.7
	M
	V
	1

	
	5GS registration result
	5GS registration result

9.8.3.5
	M
	V
	TBD

	2C
	5G-GUTI
	5GS mobile identity

9.8.3.3
	O
	TLV
	TBD

	4A
	Equivalent PLMNs
	PLMN list

9.8.3.33
	O
	TLV
	5-47

	54
	TAI list
	Tracking area identity list

9.8.3.45
	O
	TLV
	8-98

	70
	Allowed NSSAI
	NSSAI

9.8.3.28
	O
	TLV
	4-74

	11
	Rejected NSSAI
	Rejected NSSAI

9.8.3.35
	O
	TLV
	4-42

	wx
	5GS network feature support
	5GS network feature support

9.8.3.4
	O
	TLV
	3-5

	50
	PDU session status
	PDU session status
9.8.2.2
	O
	TLV
	4

	26
	PDU session reactivation result
	PDU session reactivation result
9.8.3.32
	O
	TLV
	4-32

	79
	LADN information
	LADN information

9.8.3.19
	O
	TLV-E
	11-1579

	B-
	MICO indication
	MICO indication
9.8.3.21
	O
	TV
	1

	D-
	SMS allowed
	SMS allowed

9.8.3.40
	O
	TV
	1


* * * Next Change * * * *

<Proposed change in revision marks>
9.8.3.4
5GS network feature support

The purpose of the 5GS network feature support information element is to indicate whether certain features are supported by the network.
The 5GS network feature support information element is coded as shown in figure 9.8.3.4.1 and table 9.8.3.4.1.

The 5GS network feature support is a type 4 information element with a minimum length of 3 octets and a maximum length of 5 octets.

	8
	7
	6
	5
	4
	3
	2
	1
	

	5GS network feature support IEI
	octet 1

	Length of 5GS network feature support contents
	octet 2

	0

Spare
	0

Spare
	IWK N26
	EMF
	EMC
	IMS VoPS
	octet 3

	0
	0
	0
	0
	0
	0
	0
	0
	

	Spare
	octet 4*- 5*


Figure 9.8.3.4.1: 5GS network feature support information element

Table 9.8.3.4.1: 5GS network feature support information element

	IMS voice over PS session via 3GPP access indicator
(IMS VoPS) (octet 3, bit1 and bit 2)

	This bit indicates the support of IMS voice in 5GS

	Bit

	2
	1
	
	
	

	0
	0
	
	
	IMS voice over PS session not supported

	0
	1
	
	
	IMS voice over PS session supported in N1 mode only

	1
	0
	
	
	IMS voice over PS session supported via N3IWF only

	1
	1
	
	
	IMS voice over PS session supported in N1 mode and via N3IWF

	

	Emergency services indicator (EMC) (octet 3, bit 3 and bit 4)

	This bit indicates the support of emergency services in 5GS

	Bit

	4
	3
	
	
	

	0
	0
	
	
	Emergency services not supported

	0
	1
	
	
	Emergency services supported in NR connected to 5GC only

	1
	0
	
	
	Emergency services supported in E-UTRA connected to 5GC only

	1
	1
	
	
	Emergency services supported in NR connected to 5GC and E-UTRA connected to 5GC

	

	Emergency service fallback indicator (EMF) (octet 3, bit 5)

	This bit indicates the support of emergency services fallback

	Bit

	5
	
	
	
	

	0
	
	
	
	Emergency service fallback not supported

	1
	
	
	
	Emergency service fallback supported

	

	Interworking without N26 interface indicator (IWK N26) (octet 3, bit 6)

	This bit indicates the ability to support interworking without the N26 interface

	Bit

	6
	
	
	
	

	0
	
	
	
	Interworking without N26 not supported

	1
	
	
	
	Interworking without N26 supported

	

	Bits 7 to 8 of octet 3 are spare and shall be coded as zeros

All bits in octets 4 -5 are spare and shall be coded as zero, if the respective octet is included in the information element.

	


* * * End Changes * * * *

<Proposed change in revision marks>

