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1.
Introduction
This discussion paper focuses on the resource management for the sessions between the MCPTT client and the participating MCPTT function, involved in pre-arranged group calls and private calls. 
This a companion document of C1-160049 and C1-160051.
2.
Sessions between MCPTT client and participating MCPTT function
2.1
General principles
The main characteristic of the establishment of sessions between MCPTT client and participating MCPTT function for private calls (calling or called party) or for acknowledged group calls (calling or acknowledging called party) is that the number of clients involved is very limited (two or a few). In such case, there is no risk of a peak of Rx transactions and the use of pre-established sessions is not beneficial, unless NAT traversal setup and maintenance with ICE is mandatory.
Conclusion 1: Establishment of session between the MCPTT client and the participating MCPTT function for private calls and acknowledged pre-arranged group calls should use pre-established sessions only when ICE-based NAT traversal setup and maintenance is required.
When use of pre-established sessions is required, further analysis is needed as outline hereafter.
2.2
Terminating procedures for private call with pre-established sessions

The behaviour of the terminating participating function is referred to in clause 11.1.1.3.2 and specified 6.3.2.2.5 and 6.3.2.2.6. The specification is further split in on demand session (6.3.2.2.5.2 and 6.3.2.2.6.2) and pre-established session (6.3.2.2.5.3 and 6.3.2.2.6.3).
2.2.1
Automatic commencement mode

The procedure for automatic commencement mode for pre-established session terminates the session establishment at the terminating participating function which generates by its own 200 OK towards the requesting party, e.g. the controlling function.

As a consequence, the session between the terminating participating MCPTT function and the MCPTT client is not updated, i.e. no re-INVITE or UPDATE is generated.

As a consequence, two cases may arise:

· If the media bearer (GBR) generated by the establishment of the pre-established session is inactive, there no available GBR bearer for the media of the call and it cannot proceed with required QoS.

· If the media bearer (GBR) generated by the establishment of the pre-established session is active, this implies for meeting the scalability guide of TS 22.179, the reservation of 100 Mb/s per cell (2000 users x 2 simultaneous private calls ( 1 normal + 1 emergency) x 12 kb/s x 2 (for IP/UDP/RTP overheads))
As the second option is not sustainable, it shall be assumed that the corresponding pre-established session has an inactive GBR bearer for the media and that the session shall be made active by a re-INVITE at setup time.

Conclusion 2: Automatic commencement for pre-established session should include a re-INVITE to allow for allocation of a GBR bearer on the media path between the media distributing function and the MCPTT client.

2.2.2
Manual commencement mode

The procedure described in clause 6.3.2.2.6.3 provides for a re-INVITE which would allow the allocation of a GBR bearer if none has been previously established. But, it assumes that the lack of the Answer-Mode header shall be interpreted as meaning that manual answer is implied. But this is leading to a contradiction with previous conclusion as it would also require a re-INVITE with a contradictory meaning (automatic mode).
As re-INVITE cannot include an Answer-Mode header as specified in IETF RFC 5373, the only two options to meet the requirements of conclusion 2 without violating this RFC is 
· Having an INVITE instead of a re-INVITE to include the required Answer-Mode header; or

· Having a re-INVITE without Answer-Mode header and coding the lacking header into some specific INVITE body.
In the case of an INVITE, the use of the already allocated resources of the pre-established session (IP addresses and ports and maintained NAT traversal if any) can then be performed by use of a Resource-Share header field in the INVITE with keys matching those of the pre-established session.
This solution is to be preferred to the re-INVITE solution with the coding of the lacking header in a specific INVITE body, if we consider the average number of SIP sessions which have to be established. If re-INVITE is used, it is mandatory to have one ready pre-established session for every call which could be received in parallel, i.e. if 5 calls could be received, it is necessary to pre-establish 5 sessions in advance 
Conclusion 3: Both commencement modes for pre-established session shall include an INVITE or a re-INVITE to allow for allocation of a GBR bearer on the media path between the media distributing function and the MCPTT client. In both cases, SDP is based on the SDP offer received at pre-established session setup. In case of INVITE, Resource-Share header allows sharing of resources with pre-established session while in the case of re-INVITE, the Answer-Mode header is to be coded in a specific INVITE body.
The same reasoning leading to the same conclusion applies for the terminating procedures of pre-arranged group calls in clauses 10.1.1.2.1.2 and 10.1.1.2.2.2. 

The main difference between the two options is the number of sessions that have to be established in advance. When re-INVITE is used, every terminating private call consumes one session which cannot be reused for another call. This implies that the MCPTT client should establish in advance a number of sessions equal to the maximum of simultaneous private calls that it may support plus the maximum number of pre-arranged group calls that it may support, which is likely to be prohibitive.
With the resource sharing option, only one pre-established session is required for all additional sessions, but the corresponding RTP streams should be multiplexed over the pre-established session and the bandwidth parameter have to be modified to fit the needs, through SIP UPDATEs or direct Rx transactions using the Sharing-Key(s) of the pre-established session.
The later solution is recommended. If p is the probability for a private call or pre-arranged call for a required member, the average number E(N) of SIP sessions will be:
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which is less than 2 as soon as p<1/2.
2.3
Originating procedures for private call with pre-established sessions

The behaviour of the originating participating function is referred to in clause 11.1.1.3.1.2. As it is using a REFER for the establishment of the session between the participating MCPTT function and the controlling one, it cannot modify the activity status of the pre-established session.
The same reasoning as above basically applies. Without resource sharing, one pre-established session is consumed for each call and cannot be reused for another call. This implies that the MCPTT client should establish in advance a number of sessions equal to the maximum of simultaneous private calls that it may support plus the maximum number of pre-arranged group calls that it may support, which is likely to be prohibitive.
With the resource sharing option, only one pre-established session is required for all additional sessions, but the corresponding RTP streams should be multiplexed over the pre-established session and the bandwidth parameter have to be modified to fit the needs, through SIP UPDATEs or re-INVITEs of the unique pre-established session.
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