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Abstract: This contribution proposes to correct the EPS Fallback procedure to align with the existing IMS procedure.
1. Introduction/Discussion
The existing IMS procedure allows IMS level signalling to be executed in parallel with the resource reservation for voice/video. This principle should be kept in 5G. However, the EPS Fallback procedure defined in the TS 23.502 seems to restrict that IMS procedure can continue only after the completion of the resource reservation. 
2. Discussion
In the EPS Fallback procedure defined in the clause 4.13.6.1 of TS 23.502, excerpted blow, after an initiation of an MO or MT IMS voice session and QoS flow for voice establishment, the IMS needs to wait until step 8, i.e. after the UE attached to EPC and the dedicated bearer for voice was created, to be able to continue the subsequent process.
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Figure 4.13.6.1-1: EPS Fallback for IMS voice

……
7.
After completion of the mobility procedure to EPS or as part of the 5GS to EPS handover procedure (see clause 4.11.1.2.1), the SMF/PGW re-initiates the setup of the dedicated bearer for IMS voice, mapping the 5G QoS to EPC QoS parameters. The PGW-C+SMF behaves as specified in clause 4.9.1.3.1. The PGW-C+SMF reports about Successful Resource Allocation and Access Network Information if subscribed by PCF.

8.
The IMS voice session establishment is continued.
This does not align with the existing IMS procedure, where the IMS can continue without waiting for the completion of the resource reservation, as described in the subclause 5.6.2 of the TS 23.228 and the Annex B.2.1 of the TS 29.213 for the originating procedure, and in the subclause 5.7.2 of the TS 23.228 and the Annex B.2.2 of the TS 29.213 for the terminating procedure.
1) Originating procedures:
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Figure 5.15: Mobile origination procedure - home

……
7.
P‑CSCF instructs the PCRF/PCF to authorize the resources necessary for this session.
8.
P‑CSCF forwards the Offer Response message to the originating endpoint.
9.
UE decides the offered set of media streams for this session, confirms receipt of the Offer Response and sends the Response Confirmation to P‑CSCF. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 8 or a subset. If new media are defined by this SDP, a new authorization (as in Step 7) will be done following Step 14. The originating UE is free to continue to offer new media on this operation or on subsequent exchanges using the Update method. Each offer/answer exchange will cause the P‑CSCF to repeat the Step 7 again.

10.
Depending on the bearer establishment mode selected for the IP‑CAN session, resource reservation shall be initiated either by the UE or by the IP‑CAN itself. The UE initiates resource reservation procedures for the offered media as shown in Figure 5.15. Otherwise, the IP‑CAN initiates the reservation of required resources after step 7.
11.
P‑CSCF forwards this message to S‑CSCF.
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Figure B.2.1.2: PCC Procedures for IMS Session Establishment at originating P-CSCF and PCRF, provisioning of service information derived from SDP offer and answer
……
11.
The P-CSCF receives the negotiated SDP parameters from the terminating side within a SDP answer in SIP signalling.

12.
The P-CSCF extracts service information from the SDP answer (IP address of the up-link media IP flow(s), port numbers to be used etc…).

13.
The P-CSCF forwards the derived service information to the PCRF by sending a Diameter AAR over the existing Rx Diameter session. Access network information is not requested if done in step 7.
14.
The PCRF stores the received session information.

15.
The PCRF replies to the P-CSCF with a Diameter AAA.

16.
The PCRF authorizes the session information. The PCRF executes interactions according to Figure 4.3.1.1.1. This step implies provisioning of PCC/QoS rules and authorized QoS.
17.
Upon successful authorization of the session, the SDP parameters are passed to the UE in SIP signalling. This step is executed in parallel with step 16.
2) Terminating procedures
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Figure 5.18: Mobile termination procedure - home
……
6.
P‑CSCF instructs PCRF/PCF to authorize the resources necessary for this session.
NOTE:
P‑CSCF can additionally authorize the resources in step 4 in scenarios where request indicates no requirements for resource reservation or that the required resources are already available on the originating side, as in such cases no SDP answer is received before the PCRF/PCF is requested to authorize the required QoS resources.

7.
P‑CSCF forwards the Offer Response message to S‑CSCF.
8.
S‑CSCF forwards the Offer Response message to the originator, per the S-S procedure.

9.
The originating endpoint sends a Response Confirmation via the S-S procedure, to S‑CSCF. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response sent in Step 8 or a subset. If new media are defined by this SDP, a new authorization (as in Step 6) will be done following Step 12. The originating UE is free to continue to offer new media on this operation or on subsequent exchanges using the Update method. Each offer/answer exchange will cause the P‑CSCF to repeat the Step 6 again.

10.
S‑CSCF forwards the Response Confirmation to P‑CSCF.

11.
P‑CSCF forwards the Response Confirmation to UE.

12.
UE responds to the Response Confirmation with an acknowledgement. If Optional SDP is contained in the Response Confirmation, the Confirmation Ack will also contain an SDP response. If the SDP has changed, the P‑CSCF authorizes that the resources are allowed to be used.

13.
Depending on the bearer establishment mode selected for the IP‑CAN session, resource reservation shall be initiated either by the UE or by the IP‑CAN itself. The UE initiates the reservation procedures for the resources needed for this session as shown in Figure 5.18. Otherwise, the IP‑CAN initiates the reservation of required resources after step 6.
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Figure B.2.2.2: PCC Procedures for IMS Session Establishment at terminating P-CSCF and PCRF, provisioning of service information derived from SDP offer and answer

……
10.
The P-CSCF forwards the derived service information to the PCRF by sending a Diameter AAR over the existing Rx Diameter session.
10a.
The PCRF stores the received session information.

11.
The PCRF sends a Diameter AAA to the P-CSCF.

12.
The PCRF authorizes the session information. The PCRF executes interactions according to Figure 4.3.1.1.1. This step implies provisioning of PCC/QoS rules and authorized QoS.
13.
If the P-CSCF did not request access network information in step 3 or 10, upon successful authorization of the session the SDP parameters in the SDP answer are passed to the originator. This step is executed in parallel with step 12.
14.
If the P-CSCF requested access network information in step 3 or 10, the PCRF forwards the access network information received in step 12 in a Diameter RAR.

15.
If step 14 occurs, the P-CSCF acknowledges the receipt of Diameter RAR.

16.
If step 14 occurs, the P-CSCF forwards the SDP answer and adds the access network information as the network provided location information to the corresponding SIP message.
Observation: All the above procedures show that the IMS can proceed in parallel with the resource reservation for voice/video, i.e. there is no need for the IMS to wait for the completion of the resource reservation.

3. Proposal
It is proposed to agree with the companied CR S2-2000245 and CR S2-2000246 from Rel-15 onwards, which correct the IMS part in the EPS Fallback procedure to refer to the TS 23.228, to follow the principle that the IMS can proceed in parallel with the procedure for resource reservation.
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