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1. Introduction

In OMA requirement specification OMA-RD_PoC for PoC, delay requirement is one of the main aspects. To meet the requirement described in the specification, Release 6 IMS architecture should be investigated and also it should be evaluated whether the requirement can be supported through 3GPP signalling procedure.

As discussed in S2-042745, the current proposals for the signalling method (‘on demand’ signalling and ‘pre-established session’ signalling) can have delay, which requires further evaluation. This contribution proposes to have an initial analysis on what is the delay aspect from each signalling method and to add the following text in the TR 23.979 for further evaluation.

2. Proposal
It is proposed to add the following change into the TR 23.979 as Annex A.
Annex A (Informative)
Delay analysis of PoC session establishment
This annex contains the analysis of the delay for the PoC session establishments based on ‘on demand’ signalling and based on ‘pre-established session’ signalling

The session establishment delay can be defined the time delay from the time when a user initiates a PoC session until the user can start to speak after receiving RtS (Talk burst confirm). 

It is assumed that each UE stays in the Idle mode before the PoC session is initiated.
Editor’s note: The delay figures described in this Annex are work in progress.

A.1
On demand session with manual answer
Figure A.1 shows the delay components for the case of the session establishment based on ‘on demand session with manual answer’ signalling. 
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Figure A.1 Delay component for the case of  on demand session with manual answer
(1) Set up of Signalling Connection in the UE-A side

When the User-A initiates a PoC Session, the UE-A shall establish the signalling connection to send the NAS signalling. This includes the RRC Connection Setup procedure, the Service Request procedure and the Security Mode Command procedure.

The major delay comes from the RRC connection setup procedure, which includes the Random Access procedure, the RL setup procedure and the RB setup procedure.

( The estimated delay is about [700ms~1500ms].

(2) Establish Radio Access Bearer (RAB) in the UE-A side

RAB should be established for the existing PDP context through which the SIP INVITE message is transmitted by the UE-A. This includes the RAB assignment procedure and the Radio Link (RL) reconfiguration procedure and the Radio Bearer (RB) setup procedure.

( The estimated delay is about [700ms~1500ms].

(3)  SIP signalling transfer delay

When the user plan is ready to send the INVITE message, the UE-A sends it to PoC AS, and then it forwards the INVITE message to PS Domain of UE-B.

( The estimated delay is less than [500ms]

(4) Set up of Signalling Connection in the UE-B side

When the target SGSN receives the INVITE message, the SGSN shall establish a signalling connection in order to send the NAS signalling message to UE. This includes the Paging procedure, the RRC Connection Setup procedure, the Service Request procedure, and the Security Mode Command procedure.

The major delay comes from the Paging procedure and the RRC Connection Setup procedure.

( The estimated delay is about [700ms~1500ms].

(5) Set up of RAB in the UE-B side

The terminating SGSN initiates the RAB Assignment procedure for the PDP Context for the IMS signalling in order to transmit the SIP INVITE message to the UE-B.

The major delay comes from the RAB assignment procedure which includes the RL reconfiguration procedure and the RB setup procedure.

( The estimated delay is about [700ms~1500ms].

(6)  Signalling transfer delay

The UE-B sends a SIP response message to the PoC AS (B). PoC AS (B) forwards the message to the PoC AS (A) and then the PoC AS (A) sends Talk Burst Confirm to the UE-A and Receiving Talk Burst to the UE-B.

( The estimated delay is less than [500ms]

Therefore, the total estimated delay for the PoC session establishment (the time when the User-A initiates the PoC session ~ the time when the User-A can start to speak) is about [3800ms~7000ms].
A.2
On demand session with automatic answer
Figure A.2 shows the delay components in case of the session establishment based on ‘on demand session with automatic answer’ signalling. 
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Figure A.2 Delay component for the case of on demand session with automatic answer
(1) Set up of Signalling Connection in the UE-A side

When the User-A initiates a PoC Session, the UE-A shall establish the signalling connection in order to send the NAS signalling. This includes the RRC Connection Setup procedure, the Service Request procedure and the Security Mode Command procedure.

This step is the same as that of the session establishment based on ‘on demand session with manual answer’.

( The estimated delay is about [700ms~1500ms].

(2) Establish Radio Access Bearer (RAB) in the UE-A side

RAB should be established for the existing PDP context through which the SIP INVITE message can be transmitted by the UE-A. This includes the RAB assignment procedure and the RL reconfiguration procedure and the RB setup procedure.

( The estimated delay is about [700ms~1500ms].

(3)  SIP signalling transfer delay (Part I)
When the user plan is ready to send INVITE message, the UE-A sends the message to the PoC AS (A) and then PoC AS (A) forwards the message to the PoC AS (B). 
( The estimated delay is less than [500ms]
(4)  SIP signalling transfer delay (Part II)

For the Auto-answer mode, when PoC AS (B) receives the INVITE message, the PoC AS (B) sends the AUTO-ANSWER message to the PoC AS (A) without waiting for the response from the UE (B). The PoC AS (A) can send the Talk burst confirm to the UE-A when it receives AUTO-ANSWER message from the PoC AS (B).

( The estimated delay is less than [500ms]
Therefore, the total estimated delay for the PoC session establishment (the time when the User-A initiates the PoC session ~ the time when the User-A can start to speak) is about [2400ms~4000ms].
Note that the delay of the session establishment using ‘on demand session with automatic answer’ can be about 2000ms (2 sec) smaller than that of the session establishment using ‘on demand session with manual answer’.
A.3
On pre-established session
Figure A.3 shows the delay components in case of the session establishment based on ‘pre-established session’ signalling. 
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Figure A.3 Delay component for the case of pre-established session
(1) Set up of Signalling Connection in the UE-A side

When the User-A initiates a PoC Session, the UE-A shall establish the signalling connection in order to send the NAS signalling. This includes the RRC Connection Setup procedure, the Service Request procedure and the Security Mode Command procedure.

This step is the same as that of the session establishment based on ‘on demand session’.
( The estimated delay is about [700ms~1500ms].

 (2) Set up of RAB in the UE-A side
RAB should be established for the existing PDP context through which the SIP REFER message is transmitted by the UE-A.
This step is the same as that of the session establishment based on ‘on demand session’.

( The estimated delay is about [700ms~1500ms].

(3)  SIP signalling transfer delay (Part I)

When the user plan is ready to send the REFER message, the UE-A sends the message to the PoC AS (A) and then PoC AS (A) sends the INVITE message to the PoC AS (B). 

( The estimated delay is less than [500ms]

(4)  SIP signalling transfer delay (Part II)

When it receives the REFER message, the PoC AS (B) sends the ACCEPT message to the PoC AS (A) without waiting for the response from the UE-B. It is possible because a ‘pre-established session’ has been set up beforehand. The PoC AS (A) sends the Talk burst confirm to the UE-A when it receives the ACCEPT message from the PoC AS (B).

( The estimated delay is less than [500ms]

Therefore, the total estimated delay for the PoC session establishment (the time when the User-A initiates a PoC session ~ the time when the User-A can start to speak) is about [2400ms~4000ms].
Note that the delay of the session establishment using ‘pre-established session’ is almost the same as that of the session establishment of ‘on demand session with automatic answer’.
































































































_1154420869.vsd

_1154421702.vsd

_1154419390.vsd

