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1. Introduction

CAT priority is one of the objectives needed to be fulfilled in Rel-9, since both the originating and terminating network can provide CAT to the originating user.
Requirement from TS 22.182:
-
The calling party’s operator shall be able to configure which CAT should have priority, the one set by the called or calling CAT service subscriber. The calling party’s operator shall be able to take into account the calling CAT service subscriber’s preferences. By default, if no preference is set, the CAT set by the calling party has priority.
According to the requirements, the calling party decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences. There are two options:
1) Upon receiving the incoming INVITE request, the originating CAT AS decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences. Then the originating AS forwards the INVITE request with an indication of the CAT priority to the terminating network. 

2) Upon receiving a forwarding response with a indication of terminating network have CAT service, the originating CAT AS decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences. Then the originating CAT AS indicates the CAT priority to the terminating network in a certain message. 
2. Option 1
1) Scenario 1: Both the calling and called party subscribe the CAT service
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Figure1
1. Originating CAT AS receives a incoming SIP INVITE request. 
2. The originating CAT AS decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences.
3. The originating CAT AS adds an indication of the CAT priority to the SIP INVITE request and forwards it to the terminating network. 
4. The terminating CAT AS performs the CAT service according to the indication, i.e. if the terminating CAT has higher priority, the terminating CAT AS provides the CAT service; if the originating CAT has higher priority, and the terminating CAT AS forwards the request. 

2) Scenario 2: Only the calling party subscribes the CAT service 
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Figure2

If the originating CAT has higher priority, the procedure of scenario 2 is the same with scenario 1. 
If the terminating CAT has higher priority, then in step 7: as the receiving 18x response indicates the terminating side doesn't provide the CAT service, the originating CAT AS provides the CAT service in normal procedures. 

3. Option 2
1) Scenario1: Both the calling and called party provide the CAT service using Early-Session model 
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Figure 3
1-3:
The initial SIP INVITE request is forwarded to the called party. 
4.
The called party sends back SIP 18x response. 

5.
The terminating CAT AS provides the CAT service using the early session model, and it adds the terminating CAT early session SDP offer to the SIP 18x response. 
6.
The originating CAT AS decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences.
NOTE: Based on the operator policy, the AS can decide which CAT service should have priority when receiving the first SIP INVITE request or receiving the first SIP 18x response. 

7a.
If the terminating CAT has higher priority, the originating CAT AS forwards the SIP 18x response. The CAT services are provided in normal procedures. 
7b.
If the originating CAT AS has higher priority, the originating CAT AS adds the originating CAT early session SDP offer instead of the terminating one. 
8b.
The originating UE provides the early session SDP answer in SIP PRACK request. 

9b.
The originating CAT AS adds a new early session SPP answer with all port numbers of the media types set to "0" to indicate the terminating CAT service is rejected. 
10b. 
Upon receiving a SIP PRACK request with all port numbers of the media types set to "0", the terminating AS removes the early session SDP and forward the SIP PRACK request to the called party. 
2) Scenario2: The originating CAT AS provides the CAT service using Early-Session Model while the terminating CAT AS using Gateway or Forking model. 
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Figure 3
1-3:
The initial SIP INVITE request is forwarded to the called party. 

4.
The called party sends back SIP 18x response. 

5.
The terminating CAT AS provides the CAT service using the gateway model.
6.
The originating CAT AS decides which CAT should have priority based on the operator policy and the calling CAT service subscriber’s preferences.

7a.
If the terminating CAT has higher priority, the originating CAT AS forwards the SIP 18x response. The CAT services are provided in normal procedures.

7b.
If the originating CAT AS has higher priority, the originating CAT AS adds the originating CAT early session SDP offer instead of the terminating one. 

8b.
The originating UE provides the early session SDP answer in SIP PRACK request.
9b.
The originating CAT AS inserts the P-Early-Media Header with an value"inactive" to indicate the terminating CAT service is rejected.

10b.
Upon receiving a SIP PRACK request including the P-Early-Media Header with an "inactive" value, the terminating AS releases the media resource reserved for the CAT service and forwards the SIP PRACK request to the called party.

4. Evaluation of 2 options 
	
	Advantage 
	Disadvantage 

	Option1
	1. The signalling flows are simple.

2. When the originating CAT has higher priority, the terminating CAT AS doesn't need to reserve the resource for the CAT service. 
	SIP extension is needed to covey the priority indication. 

	Option2 
	No extension is needed. 
	 The signalling flows are complicated. 



5. Proposal 
According to the evaluation, option 2 can fulfil the requirement without any extension to the existing protocol. 
It’s proposed to implement option 2 in TS 24.281 and approved the company CR. 
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