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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.

In this contribution, a detailed delay aspect analysis is given comparing a CS call, a normal IMS PS call and an enhanced PoC call setup procedure.

2. Discussion

2.1 CS call establishment

[image: image1.emf]CS Domain 

(A)

CS Domain 

(B)

User 

(UE-B)

User 

(UE-A)

Voice call

(1) Set up of Signalling Connection

Establish RAB

(2a) CC (SERUP)

(3) Signalling Connection Setup

(4) Establish RAB 

(3a) CC (SETUP)

Initiate Call

Total 

delaty

(2b) ISUP (IAM)

(5a) CC (ALERTING)

(5b) ISUP (ACM)

(5c) CC (ALERTING)

CC (CONNECT)

ISUP (ANM)

CC (CONNECT)

CC (CONNECT ACK)


Figure 1. Delay component for the case of CS call establishment

In this contribution the delay for the call setup is assumed the time period from when a User-A initiate a call until when the peer UE (UE-B) receives response including user plane establishment at the both side (the initiating and terminating sides).
(1) Set up of Signalling Connection in UE-A side

When the User-A initiates a call, the UE-A shall establish the signalling connection to send the NAS signalling. This includes RRC connection setup procedure, Service Request procedure and security command procedure.
The major delay comes from the RRC connection setup procedure, which includes Random Access procedure, RL setup procedure and RB setup procedure.

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

(2) Signalling transfer delay

Through the control plane (SRB and RANAP) CC (SETUP) message is transmitted and then ISUP message is sent to target MSC.

( The estimated delay is less than [500ms]

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

When the target MSC receives the ISUP message, the MSC should establish a signalling connection in order to send the NAS signalling message to UE. This includes Paging procedure, RRC connection setup procedure, Service Request procedure and Security Mode Command procedure.

The major delay comes from the Paging procedure and RRC connection procedure.

( The estimated delay is about [700ms~1500ms]
(4) Set up of RAB in UE-B side

The MSC of the terminating side initiates RAB assignment procedure for the voice call. RAB assignment procedure consists of Iu RAB assignment procedure, Iub/Iur RL reconfiguration procedure and Uu RB setup procedure. 

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

(5) Signalling transfer delay

After RAB is set up, UE-B sends the ALERTING which is sent to UE-A. 

( The estimated delay is less than [500ms]

The total delay for CS call setup can be estimated as [3100ms~5500ms]

2.2 IMS call establishment
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Figure 2. Delay component for the case of IMS call establishment

(1) Set up of Signalling Connection in UE-A side

( The same as CS call: [700ms~1500ms]
In order to send SIP INVITE message to SGSN, the initiating UE (UE-A) must have user plane while SETUP for CS call needs just control plane which is established during RRC connection setup procedure.

(2) Set up of RAB in UE-A side 

The SGSN in the domain-A should initiates RAB assignment procedure in order to setup user plane for SIP signalling messages.
( The estimated delay is about [700ms~1500ms].

(3) Signalling transfer delay

Similar delay is expected as the case of the CS call signalling transfer delay

( The estimated delay is less than [500ms]

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

( The same as the CS call: [700ms~1500ms]

In order to send SIP INVITE message to UE-B, the terminating SGSN should establish the RAB.

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

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

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

(6) Signalling transfer delay

When the UE-B receives the SIP INVITE message, the UE-B sends the 183 Session progress message to the UE-A and initiates SDP parameter negotiation. 
( The estimated delay is less than [500ms]

(7) Establish PDP Context for media in UE-B side

The UE-B can initiate establishment of the Secondary PDP context for media. This includes the PDP Context Activation procedure and the RAB setup procedure. The major delay comes from the RAB assignment procedure. 
( The estimated delay is about [700ms~1500ms].

(6) Signalling transfer delay

After the PDP context and RAB is established, the UE-B sends the 180 Ringing response to the UE-A. 

( The estimated delay is less than [500ms]

The total delay for IMS call setup can be estimated as [5000ms~9000ms]. 

Note: Compared to the CS call set up, the IMS call establishment procedure includes additional procedures for setting up RAB before sending SIP message at both sides, which mainly increases the delay for call establishment. This additional procedures increase the delay around [1400ms~3000ms]. 
2.3 PoC Session establishment based on ‘on demand session’
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Figure 3. Delay component for the case of PoC session establishment based on ‘on demand session’
When a UE-A initiate a PoC session, theUE-A may trigger establishment of a PDP context for media. SDP parameter negotiation can be skipped by PoC terminal if the parameters are pre-set for the service.

(2) Establish PDP Context for media in UE-A side
The UE-A can initiate establishment of the PDP context for media. This includes the PDP Context Activation procedure and the RAB setup procedure. Even though the pre-established PDP context can be used for PoC media transmission, RAB should be set up to send the INVITE message.

The major delay comes from the the RAB assignment procedure which includes the RL reconfiguration procedure and the RB setup procedure.
( The estimated delay is about [700ms~1500ms].
The UE-A may initiates establishment of the PDP context for media of PoC session without receiving PRACK, which reduces the delay (around 500ms) of the PoC session establishment compared to that of the IMS call establishment.

The total estimated delay for PoC session setup (the time when the User-A initiates PoC session ~ the time when the User-A can start to speak) is about [4500ms~8500ms].
2.4 PoC Session establishment based on ‘pre-established session’
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Figure A.2 Delay component for the case of session establishment based on ‘pre-established session’ 
In the pre-established session, both UEs do not need to activate PDP context for media at the session establishment stage. When the SGSN at terminating side receives a SIP message, it can trigger RAB establishment procedure for media. 

Compared to session establishment based on demand session, only one RAB establishment procedure is needed at the terminating side, which leads to reduction of  the delay for the session establishment.
In this case, the total estimated delay for PoC session setup is about [3800ms~7000ms].
3. Conclusion

The delay analysis is summarized in the table below. 
	
	CS call 
	PoC call based on ‘pre-established session’
	PoC call based on ‘on demand session’
	IMS call

	Delay component
	Two Signalling Connection Setup, 

One RAB setup

Two Signalling transfer
	One RAB setup is added to the left
	One RAB setup is added to the left
	One Signalling transfer is added to the left

	Estimated delay
	[3100ms~5500ms]
	[3800ms~7000ms]
	[4500ms~8500ms]
	[5000ms~9000ms]


As shown in the above table, even though pre-established session is assumed, the delay for the PoC session establishment is still longer than that for the CS call establishment. 
OMA introduced the automatic answer which gives the initiating UE the ‘RtS’ even before the terminating UE has not established user plane. However, it may not be a full solution, since Originating UE can receive RtS but it can not speak until it receive the NOTIFY informing that the user plan is ready.

It is proposed to investigate how to reduce the delay of the PoC call establishment through 3GPP signalling optimization.

The text proposal for TR 23.979 is provided in S2-042746 as an initial analysis for further evaluation.
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