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1
Discussion
Currently EPS supports a number of functions/procedures needed and used by IMS. TS 23.228 Annex E lists a few of them. Clause 1.2 discusses how to handle these in NG Core. On top of these IMS may also use APN to connect a dedicated IP network for example for the VoLTE service, which is discussed in 1.1 below. Furthermore, there are some specific functions such as SRVCC, IMS Voice over PS Sessions support indicator, P-CSCF recovery, and emergency call that today are supported in EPS, these are discussed in 1.3, 1.4, 1.5, 1.6 resp.
1.3 also discusses the IMS aspects of migration.
1.1
APN

APN is used by IMS to isolate IMS from other IP networks. By the time of NG core deployment, it must still be possible to connect to dedicated IP networks for the IMS service. In VoLTE, IMS has 2 different APNs, one for session control, the IMS-APN and one for supplementary service management. Currently LTE has been launched by 517 operators in 170 countries, in where VoLTE is lunched by 82 operators in 46 countries, all this according to GSMA statistics. It is expected that the VoLTE deployment figures will increase substantially before NG core is deployed. 

In the light of this large deployment, where a lot of devices are configured with APNs for IMS (and even more with internet APN), the most practical would be to re-use APN as the naming of packet data networks to reduce OPEX at launch of NG core.

Observation: It would be beneficial from an operational point of view to keep the APN as the naming of packet data networks also in 5G.
1.2
Procedures and requirements from TS 23.228 Annex E applicability in NG Core.
1.2.1
P-CSCF discovery
E.1.1 handles P-CSCF discovery in TS 23.228. Two methods shall be supported by EPS, method 1 by at (signalling) bearer activation (by means of PCO), and method 2 by means of DHCP relay agent to DHCP server. As discussed above. VoLTE will be widely deployed in the networks, thus a similar method for P-CSCF discovery should be used, which is method 1.
It is proposed that NG Core at least will support method 1 i.e. P-CSCF address is conveyed at PDU session establishment by means of SM signalling.
1.2.2
QoS for the Signalling bearer

E.2.1 and E.2.1a handles requirements related to QoS for the signalling bearer. EPS uses the bearer concept and this may not be the case for NG Core, however the principles that IMS signalling flows shall be prioritized should still apply. 

It is assumed that kI #2 will cover the possibility to support IMS signalling
1.2.3
QoS for media

In EPS, different media is mapped to different bearers. Both network and UE may initiate the bearer set up. It is assumed that the study of KI#2 will provide IMS with necessary support for transport of IMS media.
IMS precondition signalling is used to ensure that a call has necessary resources before the called party is alerted. This means that IMS application layer within the UE needs to be informed that resources have been established, for example by means of TFTs. 
It is assumed that KI #2 will give appropriate support for IMS media and preconditions signalling
1.2.4
Deriving IMS identifiers from the USIM

It is assumed that this will also be possible when a UE connects to NG core 

1.2.5
Retrieval of Network Provided Location Information

Information related to the location (and time zone) of the user provided by the access network may be required in IMS in order to comply with regulatory requirements (e.g. data retention, lawful interception) and/or in order to enable certain types of added value services based on the user's location.
It is assumed that that NG Core will provide time zone at current location of a UE and the location of the UE at least at the same granularity as within EPS.
1.2.6
Support for Paging policy differentiation for IMS services

EPS can support different paging policies. In IMS differentiation between a voice call set-up and other signalling is supported. 
It is proposed that NG Core supports different paging policies for different IMS services in a similar way as within EPS.
1.3
SRVCC and migration aspects

The following requirement from TR 22.864 is related to SRVCC:

[PR 5.7.2.3-001] The 3GPP system shall support all services supported in a 4G system, with the following exceptions:

-
CS voice service continuity and/or fallback to GERAN or UTRAN,

-
Seamless handover between the 5G RAT(s) and GERAN or UTRAN, and
-
Access by a GERAN or UTRAN RAT to a 5G core network.
Thus SRVCC shall not be supported in NG core. What is unclear is if SRVCC is to be supported in option 3 when EPC is used and NR as non-standalone access. This needs to be clarified.

Proposal: Send a LS to SA1 to clarify if SRVCC shall be possible in option 3 (according to RP-161266/SP-160464).
For other migration aspects the following requirments from TR 22.864 relate to IMS services:
[PR 5.3.2-001] The 3GPP system shall enable operators to define different levels of mobility support for different UEs. An operator can choose to support none, any one or some combination of the following:

-
The 3GPP system shall enable mobility support where packet loss is minimized during inter- and/or intra-RAT cell changes for some or all packet data connections (e.g., APNs) associated with a UE.

-
The 3GPP system shall enable mobility support where IP address assigned to a UE is maintained across different cells and RATs for some or all packet data connections (e.g., APNs) associated with a UE.

-
The 3GPP system shall enable mobility support where the impact to the user experience is minimized (e.g., minimization of interruption time) when changing the IP address and IP anchoring point for some or all packet data connections (e.g., APNs) associated with a UE.

[PR 5.3.2-002] The 3GPP system shall support service continuity when changing the IP address and/or IP anchoring point for some or all packet data connections associated with a UE.

[PR 5.7.2.2-001] The 3GPP system shall be able to support seamless handover and Inter System Mobility between 5G RAT(s) and E-UTRA.
For the voice telephony service, the SIT (Speech Interuption Time) has been specified for SRVCC by 3GPP in TS 22.278 claus 7.1.4.2. “…The RAT change procedure executed to enable service continuity for an established voice call shall target an interruption time not higher than 300 ms.”
There is nothing in current requirement 5G stating that SIT can be higher than 300 ms. 

Proposal: A UE that is moved from NG Core to EPC with an active voice call shall not cause a SIT greater than 300 ms.

Assumptions: a UE can only use NG core or EPC exclusively and a PS-PS session transfer in IMS is in the order of 300 ms. If the IP address would change when going from NG core to EPC, the UE must first do an intitial registration in the IMS with the new contact before performing IMS level mobility procedures (PS-PS session transfer) to transfer the old access leg to the new access leg, which adds to the SIT. The registration time in the IMS exceeds what it takes to do PS-PS session transfer. New procedures can be worked upon in 3GPP to speed up this process, but this is unknown territories. Keeping the IP address when moving from NG Core to EPC would avoid these IMS level procedures.
Proposal: IP address is kept for voice media when a UE is moved from NG core to EPC.
In VoLTE deployments, Rx interface is used to authorize media flows. At the introduction of NG core the policy interface is NG5. There are two possible architectural solutions:  
1) IMS has two different interfaces to two different policy functions: NG5 to NG Core policy function and Rx to EPS policy function

2) IMS has one interface to the policy function NG5 or Rx.
Proposal: The AF aspect should be part of KI #18
1.4
IMS Voice over PS sessions support (IMSVoPS) indicator
IMSVoPS indicator is used to determine if the system supports IMS voice in a certain TA list. The UE uses this at an originating call set-up to determine if the call can use the PS access, or CS must be used. The T-ADS function within IMS interrogates HSS, which interrogates the MME and SGSN to find out if the latest registration supports IMSVoPS. To reduce signaling the MME can signal to HSS that the whole MME coverage area supports IMSVoPS. When NG Core is introduced, it could still be areas where only CS telephony is supported, or only IMS voice over EPS is upported, thus also NG core and NR need to support the IMSVoPS indicator.
Proposal: It shall be possible for the UE and IMS to determine if a voice call is possible with the current NG registration area. 
1.5
P-CSCF recovery

IMS has a number of restoration procedures. It is only the procedures regarding P-CSCF that has support in EPC. Here a few procedures exist. The most scalable is the HSS method where at terminating call failure the IMS PDN connection is “reset”.
It is proposed that the restoration procedure in TS 23.380 clause 5.4.1 shall be supported by NG core in a similar way as in EPC.
1.6
Emergency Call
EPS has support for emergency calls. This by transferring emergency numbers at mobility management to the UE, the possibility to set up a PDN connection to a dedicated IP network utilizing the emergency APN, supporting UEs in limited service state etc. according to TS 23.167 and TS 23.401. NG core should support these procedures/functions in a similar fashion. Here again the re-use of APN concept in NG Core will reduce the need for new configurations.

It is assumed that NG core will have emergency call support using the same principles as in EPS
pCR
 
***
BEGIN CHANGES
***
5.18.1.1
Interworking and migration principles
-
The deployment of NextGen System without interworking between EPC and NG-Core is the long-time final goal after migration (under the assumption the EPC may still last for a long time to provide legacy or roaming UE support).

-
NextGen System’s requirements therefore should not be compromised to improve interworking between EPC and NG-Core or to fit a specific migration path.

-
Any interworking functionality between EPC and NG-Core shall be developed in a manner that

-
Minimizes impacts to EPC as well as to the NextGen core.

-
Does not create any permanent dependencies for NG-Core on interworking to EPC even after the migration is completed.

-
Multiple architecture Options and UEs supporting different Architecture Options may coexist at the same time within one PLMN. 
-
The architecture options should also take the AF into account.
***
END CHANGES
***
***
BEGIN CHANGES
***
8.3
Interim Agreements on Key Issue #2 QoS Framework

Interim agreements for Key issue #2 QoS framework are as follows:

1
Support Reflective QoS over RAN under control of the network. The network decides on the QoS to applyon the DL traffic and the UE reflects the DL QoS to the associated UL traffic. When the UE receives a DL packet for which reflective QoS should be applied, the UE creates a new implicit QoS rule. The packet filter in the implicit QoS rule is derived from the header of the DL packet.
Editor's note:
It is FFS whether Reflective QoS indication is signalled via C-plane, or inband, or not signalled at all.
Editor's note:
It is FFS whether implicit rules (derived via Reflective QoS) have higher or lower precedence order compared to explicitly signalled QoS rules.
2.
U-plane marking for QoS is carried in encapsulation header on NG3 i.e. without any changes to the e2e packet header.

3a.
A default QoS rule shall and pre-authorised QoS rules may be provided at PDU Session establishment to UE. 

Editor's note:
The content of the QoS rule is FFS, including a possible change of the term to avoid confusion with PCC/QoS rules. It is FFS whether the QoS rule signalling to UE involves NAS or AS-level signalling.

Editor's note:
QoS related signalling to the UE for non-3GPP access is FFS.

3b. QoS rules can be (e.g. depending on access capabilities) provided at PDU Session establishment to the RAN using NG2 signalling.

4.
QoS Flow-specific QoS signalling via the C-plane is needed for GBR SDF.

5.
NG2 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.

Editor's note:
This is target for SA2, but the feasibility needs to be confirmed by RAN.

Editor's note:
NG2 QoS related signalling for non-3GPP access is FFS.

6.
NG1 signalling related to QoS, outside of PDU Session establishment, corresponding to a pre-authorised QoS rule should be minimised for initiation, modification or termination of SDFs with no GBR requirements.
Editor's note:
NG1 QoS related signalling for non-3GPP access is FFS.
7.
For the purpose of subscription and service differentiation, enforcement of UL rate limit per Service Data Flow and per PDU Session shall be done in a CN_UP, being a trusted point of enforcement in the network, handling all traffic of the PDU session.
Editor's note:
It is FFS which type of flows the CN_UP applies “per SDF”, “per PDU session” rate limitation on.
8.  The AN shall enforce a rate limit in UL per UE. 
Editor's note:
It is FFS which type of flows the AN applies rate limitation on.
Editor's note:
How to handle UL rate limitation per UE when the UE has access over non-3GPP AN and when the UE has access over multiple ANs including 3GPP and non-3GPP ANs is FFS

Editor's note:
UL Rate limitation requirements for the UE is FFS.
9.
QoS Flow is the finest granularity for QoS treatment in the NG System.
10.1. In the downlink the (R)AN binds QoS Flows onto access-specific  resources based on the NG3 marking and the corresponding QoS characteristics provided via NG2 signalling. Packet filters are not used for binding of QoS Flows onto access-specific  resources in (R)AN.

10.2. UE binds uplink packets onto access-specific  resources based on information for binding uplink packets onto access-specific  resources provided explicitly by the access network and/or based on QoS rules (explicitly signaled or implicitly derived via reflective QoS).

Editor's note:
It is FFS whether UE is aware of the QoS level / QoS profile associated with a QoS flow.
11. Some User plane markings are scalar values that have standardized QoS characteristics. 
12. Some User plane markings are scalar values that point to dynamic QoS parameters signalled over NG2.

13. Dynamic QoS parameters may include the following:

a. Maximum Flow Bit Rate
b. Guaranteed Flow Bit Rate.
c. Priority level
d. Packet Delay Budget
e. Packet Error rate.
f. Admission control. 
Editor's note:
Whether a certain parameter in bullet 7) applies to both bullets (#11 and #12) or only one of them (either bullet #11 or bullet #12) is FFS.

Editor's note:
Whether Priority Level is used for more than scheduling purpose is FFS.
14. It shall be possible to set up a PDU flow to be used for IMS signaling. 
15. Specific QoS characteristics shall be standardized or IMS Signaling, and real time communication flows for voice and video media (used in VoLTE).

16. For the purposes of IMS services, it shall be possible, at any time of a PDU session and through the interaction between the IMS as the AF and the Policy Function, to establish QoS flows with predefined or explicitly assigned QoS characteristics
17. For the purposes of supporting IMS precondition signalling, it shall be possible to notify the UE, that the network has resources for a media component.

18. The network shall support paging differentiation in order to priorities paging for different IMS services
***
END CHANGES
***
***
BEGIN CHANGES
***
8.5
Interim Agreements on Key Issue #4 Session Management

Interim agreements for Key issue #4 Session Management are as follows:

1.
The NextGen system should support multiple PDU sessions via multiple accesses to the same data network or different data networks in the following case 

-
One access network is NG RAN and another access network is non-3GPP access

2.
The NextGen system should support PDU sessions whose traffic is simultaneously carried over multiple access where one access is a 3GPP access and the other is a non-3GPP access 
NOTE: The bullet 2 will be handled in Phase 2.
3.
The User Plane format in NextGen on NG3 shall at least support per PDU Session tunnelling, as described in clause 6.4.10.

Editor's note:
User Plane format within the CN is FFS. 

Editor's note:
The granularity of the tunnelling for non-3GPP accesses is FFS.
Editor's note:
Whether an additional tunnelling granularity variant will be supported for stationary UEs is FFS.
4
APN shall be used as the name for which a PDU session is set-up.
5.
It shall be possible to send the IMS P-CSCF address to the UE during PDU session establishment.
***
END CHANGES
***
***
BEGIN CHANGES
***
8.18
Interim Agreements on Key Issue #18 Interworking and Migration

Interim Agreements on Key Issue #18 Interworking and Migration is as follows:

1.
Seamless in rquirment [PR 5.7.2.2-001] in TR 22.864, for IMS voice calls shall mean that the speech interruption time (SIT) shall not be greater than 300 ms for UEs that are moving between NG Core and EPC.
2.
As a concequence of 1 and in accordance requirement [PR 5.3.2-001] in TR 22.864, the IP address used by a UE within an IMS voice call shall be preserved when it is moving between NG Core and EPC
3.
NG Core shall support the following in order to support IMS:


- Indication wether or not an 5G area supports IMS voice calls
- P-CSCF restoration procedures according to TS 23.380 clause 5.4.1

- Emergency call support in parity with EPC

- USIM derived IMS identifiers
***
END CHANGES
***
