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1. Background
In CT1#103, the necessity to solve the media clipping issue was discussed based on C1-171782 and there were the following comments in the minute (C1-171248).

- It was commented that work to solve the described issue would need to be handled in rel15

- Potential solutions would require a study item to study pros/cons
There are a lot of topics, especially for 5G, in Release 15. For the time efficiency, the authors would like to propose that CT1 consider working on this issue by, instead of creating a new Study Item, by discussing the solution based on this document along with the corresponding TEI15 CR(s).

2. Discussion
We believe that one of the pragmatic solutions is “precondition capability termination” similar to that of MGCF because MGCF has already solved media clipping issue in PSTN termination procedure (see subclause 5.7.3 of TS 23.228). In the procedure, MGCF confirms successful resource reservation as the terminating point of precondition capability before sending ISUP IAM.

Therefore, we propose CT1 focuses on “precondition capability termination” feature as the solution for media clipping issue, and decides when the feature is activated and who (which functionality) has the feature.
Proposal 1: CT1 focuses on “precondition capability termination” feature as the solution for media clipping issue.
As for when the feature is activated, there are potentially two solutions, [Solution 1] after a functionality receiving initial INVITE request (see Figure 1), and [Solution 2] after a functionality receiving first provisional response (i.e. 18x response) (see Figure 2).
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Figure 1: An example of Solution 1’s information flow
The supplementary explanation of Figure 1’s steps is as follows.
1. When Precondition Capability Termination (PCT) Function receives an INVITE request including initial SDP offer without resource reservation, it decides to activate PCT.
10. From step 2-9, PCT Function acts as the terminating UA to confirm resource reservation of the originating side. After the confirmation of resource reservation, PCT Function sends an INVITE request including initial SDP offer to the terminating side. This initial SDP offer may include precondition parameters with the reserved resource.
11. If PCT function receives 18x response from the terminating side, it optionally forwards 18x response to the originating side on step 12. Additionally, if the received 18x response includes SDP answer from the terminating side, it optionally includes the SDP answer in the forwarded response. There are implementation options for these actions based on SIP/SDP contents and/or implementation models (i.e. forking model or gateway model).

13. If PCT function receives 200 response from the terminating side, it optionally sends UPDATE with SDP offer to the originating side on step 15 in order to update the SDP negotiation between the originating side and PCT function with SDP answer from the terminating side.
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Figure 2: An example of Solution 2’s information flow
The supplementary explanation of Figure 2’s steps is as follows. 
3. When Precondition Capability Termination (PCT) Function receives the first provisional response, it decides to activate PCT. If the first provisional response includes SDP answer, PCT function can include the SDP answer in the first provisional response to the originating side on step 5. If the first provisional response does not include SDP answer, PCT function create an SDP answer based on the SDP offer.
From step 5-11, PCT Function acts as the terminating UA to confirm resource reservation of the originating side.
13. If PCT function receives 200 response from the terminating side, it optionally sends UPDATE with SDP offer to the originating side on step 15 in order to update the SDP negotiation between the originating side and PCT function with SDP answer from the terminating side.

The evaluation of the two solutions shows on Table 1.

Table 1: The solution evaluation for the timing of “precondition capability termination” activation
	Solution
Aspect
	1. After a functionality receiving initial INVITE request
	2. After a functionality receiving first provisional response

	Can the solution solve the issue?
	Yes.
The resource reservation on the originating side is done when the terminating UE receive an initial INVITE request.
	No.
The resource reservation on the originating side is not done when the terminating UE send 18x and 200 response at the same time.

	Is the resource reservation efficient?
	No.
The resource reservation is activated on every session.
	Yes.
The resource reservation is activated only when the terminating UE is active.

	How long is the session set up?
	Longer.
The duration of the resource reservation on the originating side is needed rather than 2).
	Shorter.
In almost the cases, the duration of the resource reservation on the originating side includes the ringing time on the terminating side (i.e. the duration between 18x and 200 response).

	Can the solution provide End-to-end SIP/SDP negotiation between the UEs?
	No.

The functionality might need to fill up the SIP/SDP capability gap except precondition capability.

	Partly yes.

End-to-end SIP/SDP negotiation is done if the terminating UE send a SDP answer in the first provisional response.


If simply minimizing the duration of media clipping can satisfy the demands, the existing solution (i.e. a=sendrecv, see C1-150739) or solution 2 can be used. However, only solution 1 fundamentally solves the issue on media clipping, which we believe is required by most operators. Therefore, solution 1 is better than solution 2.
Proposal 2: CT1 agrees that “precondition capability termination” feature is activated after receiving initial INVITE request (i.e. solution 1).
There are potentially three solutions where the functionalities can be located, Solution A. IMS-ALG in P-CSCF, Solution B. Application Server (implies this can interact with MRF) or Solution (C) IMS-ALG in IBCF. As shown in Figure 3, these functionalities can control SDP and media by interaction with media gateway (e.g. IMS-AGW, MRF or TrGW) on Normal/Emergency communications.
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Figure 3: Communication patterns in which media clipping may happen
The evaluation of the three solutions shows on Table 2.

Table 2: The solution evaluation for the functionalities which locate “precondition capability termination” feature
	Solution
Aspect
	A) IMS-ALG in P-CSCF
	B) AS
	C) IMS-ALG in IBCF

	Communication pattern


	Normal and emergency call
	Normal call
	Normal and emergency call (if deployed)

	Deployment
	Harder
The operators need to update all the communication procedures of their commercial IMS services with using this feature.
	Easier
The operators can flexibly control the target patterns of normal call by iFC.
	Easier
The operators can flexibly deploy the functionality based on the agreement between the operators of the terminating network.


For operators, easy deployment is one of the most important factors. From the viewpoint, we believe it is difficult to select solution (A), as P-CSCF shall not be the entity responsible for determining where the call will be routed to, or where the call came from. On the other hands, solution (B) and (C) have pros/cons from communication pattern aspect.

Solution (B) is more general solution only for the normal communication. But, it does not cover emergency communication. Solution (C) can cover both normal and emergency communication. But IBCF is not a mandatory functionality on normal and emergency communication.

In some countries (e.g. Japan), the actual use cases of the solution would be mobile – fixed communication and emergency communication for the migration from PSTN into IP. For the operators in these countries, IBCF would be the appropriate functionality to implement the feature because they need to newly deploy the IBCF on the interconnection point between different operators/domains and the new deployment can avoid any impact for the other communication patterns, for example mobile – mobile IP communication (i.e. VoLTE) and fixed – fixed IP communication.

In other countries, emergency communication might be outside of the scope. From this aspect, AS is more general and appropriate functionality.

To apply “precondition capability termination” feature for the various use cases in each country, we propose 3GPP specifies both solutions (B) and (C).
Proposal 3: CT1 agrees that AS and IBCF as IMS-ALG has “precondition capability termination” feature.
3. Conclusion
It is proposed to agree on the 3 items described in the previous clause for discussion, and agree on the corresponding CR as provided in C1-18xxxx.

PCT


Media GW





Terminating


UE





10. INVITE (Initial SDP offer (Opt resource reservation))





1. INVITE (Initial SDP Offer w/o resource reservation)





3. 183 Session Progress (SDP Answer)





6. 200 OK [PRACK] (Opt SDP)





9. 200 OK [UPDATE] (SDP Answer with resource reservation)





12. 18x (Opt SDP answer)





11. 18x (Opt SDP answer)





4. PRACK (Opt SDP)





13. 200 OK (Opt SDP answer)





8. UPDATE (SDP Offer with resource reservation)





17. 200 OK





18. ACK





PCT


Function





5. H.248 interaction to modify


    the connection to reserve


    resources





Originating





Network





7. Reserve Resources





14. H.248 interaction to start


      the media flow





2. H.248 interaction to create


    the connection





19. ACK





Terminating





Network





15. UPDATE (SDP Offer)





16. 200 OK [UPDATE] (SDP Answer)





PCT


Media GW





Terminating


UE





2. Invite (Initial SDP offer w/o resource reservation)





1. INVITE (Initial SDP Offer w/o resource reservation)





5. 183 Session Progress (SDP Answer)





8. 200 OK [PRACK] (Opt SDP)





11. 200 OK [UPDATE] (SDP Answer with resource reservation)





3. 18x (Opt SDP answer)





6. PRACK (Opt SDP)





13. 200 OK (Opt SDP answer)





10. UPDATE (SDP Offer with resource reservation)





17. 200 OK





18. ACK





PCT


Function





7. H.248 interaction to modify


    the connection to reserve


   resources





Originating





Network





9. Reserve Resources





14. H.248 interaction to start


      the media flow





4. H.248 interaction to create


    the connection





19. ACK





Terminating





Network





15. UPDATE (SDP Offer)





16. 200 OK [UPDATE] (SDP Answer)








[image: image1]