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1. Background
In an IMS, the user's location and time-zone are determined by the P-CSCF subscribing to the user information. This information is then obtained at the time of resources are allocated by the PCF. In this discussion paper we look at two scenarios:
· PCC resource allocation and provisioning of service information on SDP offer and

· PCC resource allocation and provisioning of service information on SDP answer.

In both cases the resources are allocated on the originating side.
2. PCC resource allocation and provisioning of service information on SDP offer
In Figure B.3.1-1 in 3GPP TS 29.513, the call flow shows when the offer is initiated by an originating user and when the offered is answered back by a terminating user. The flow diagram shows that upon establishment of the resources and determining the policy, if the user information is requested, the information is forwarded in the SIP message with the SDP answer towards to the originating UE. This is independent on EPS fall back; meaning even if there is no EPS fallback, the IMS network must first makes sure that the resources are established before adding the user information i.e. location and time-zone somehow to the SDP answer.
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Figure B.3.1-1: Provisioning of service information at IMS session modification

The call flow can be shown in details according to the following figure where the EPS fallback has not occurred. 
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Figure 1: PCC resource allocation and provisioning of service information derived from SDP answer
Previously, some companies mentioned that the SDP answer is sent towards the UPF and finally to the UE after message8 in figure 1. Although forwarding after bullet 8 is also considered a time delay from bullet 4, that statement is true however that is the case when the user information is not requested. If the user information is requested, the SDP answer should include the outcome of the information in bullet 16. If the P-CSCF is not in charge of that, then the question is which network entity is in charge of manipulating a SIP message i.e. 183 session in progress.

The scenario in Figure 1 can be expanded to include the EPS fallback which happens right after message 11. If the P-CSCF has subscribed to the EPS fallback and also to network access, this scenario can then be shown in the following figure.
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Figure 2: PCC resource allocation and provisioning of service information derived from SDP answer
In order to get the user information the resources must be allocated and it will be done after gaining the EPS network and the information is conveyed to P-CSCF after message 26 in Figure 2. Therefore the SDP answer includes the user information which is the user location and the time-zone.

3. PCC resource allocation and provisioning of service information on SDP answer
This scenario is the case when the resource allocation and the provisioning are on the originating side and upon receiving the initial SDP offer. The scenario is described in Figure B.2.1-2 in 3GPP TS 29.513.
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Figure B.2.1-2: PCC Procedures for IMS Session Establishment at originating P-CSCF and PCF, provisioning of service information derived from SDP offer and answer
Same as in the previous scenario, if the user information is requested, it will be included in the SDP offer after the resource allocation; independent if there is an EPS fallback or not. In case there is no EPS fallback, the procedure in figure B.2.2-1 can be shown in details as in the following figure. 
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Figure 3: PCC resource allocation and provisioning of service information derived from SDP offer
As illustrated in Figure 3, the resources are allocated and the user information after the resource allocation which is obtained by P-CSCF in bullet 17, is included in the SDP offer i.e. INVITE in message 19. If the user information is not requested the SDP offer is forwarded to the terminating UE after message 9, which is also a delay from message 1. Same question as for the scenario in Figure 1, if the P-CSCF is not in charge of including the user information with the user information, then the question is which network entity is in charge of manipulating a SIP message i.e. INVITE.

The scenario in Figure 3 can be expanded to include the EPS fallback which happens right after message 12. This is shown in the following figure.
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Figure 4: EPS fallback and PCC resource allocation and provisioning of service information derived from SDP offer
In order to get the user information the resources must be allocated and it will be done after gaining the EPS network and the information is conveyed to P-CSCF after message 26 in Figure 4. Therefore the SDP offer includes the user information which is the user location and the time-zone.
4. Conclusions

From the above scenarios, it is fully valid to assume if the user information is requested, the information which will be obtained after the resource allocation independent of EPS fallback, will be included in the SDP offer or SDP answer. The SIP message carrying SDP offer or SDP answer are transmitted towards the target independent if the target is reached by going via IMS network or directly to the UPF domain. A network entity needs to manipulate the SIP message containing the SDP and it is logical to assume that P-CSCF is that network entity. Therefore the contribution in C1-20XXXX should be agreed. 
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