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1. Introduction

For a fast call setup in PoC, a pre-established session concept has been introduced in OMA specification (refer to OMA-AD_PoC-V1_0-20040824-D[1]). During a pre-established session setup, SDP parameters are negotiated between the originating UE and the PoC Application Server. So when a PoC session is initiated, the UE establishes a user plane for media without SDP parameter negotiation using pre-negotiated SDP parameters.

PDP context setup and RAB assignment for the pre-established session has not been discussed in depth yet and it is not clear how they can be related. In this contribution, we analyze PDP context activation and RAB assignment for the pre-established session.

2. Discussion

Three possibilities can be considered for the pre-established session.

(1) SIP level negotiation without any PDP context activation.

When a user initiates a pre-established session by setting Target URI as a Participating PoC Server URI, SDP parameters can be negotiated between the originating UE and the PoC server. Regardless of the QoS parameters, UE may not initiate any additional PDP context activation. If the QoS for the PoC session needs an additional PDP context (Secondary PDP context), then UE should initiate PDP context activation when the actual PoC session starts.
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Analysis: 

If the general purpose PDP context is activated, the PoC session may not need the secondary PDP context activation. Therefore, pre-established session does not need additional PDP context activation. However, if the general purpose PDP context is not used or PoC session needs an additional PDP context to support the QoS class, then pre-established session set up without PDP context may cause additional set up delay for the PoC session setup.

(2) SIP level negotiation and PDP context activation

After SDP parameters are negotiated, the UE initiates Secondary PDP context activation to support the negotiated QoS if it’s needed. For the activated PDP context, RAB can be also set up. The assigned RAB should be released since pre-established session does not assume any user traffic transmission before the PoC session is initiated and it is generally assumed that the time between the pre-established session and PoC session is quite long. When the PoC session is initiated by sending REFER for MO call or receiving any indication for MT call, SGSN can establish the RAB for the pre-activated PDP context.
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Analysis:
If a general purpose PDP context is not activated or the media QoS class of the PoC session requires a secondary PDP context, then UE should set up a secondary PDP context for the pre-establshed session. Even though the required media QoS class of the pre-established session is Real Time class such as streaming and conversational, the PDP context should not be activated with that QoS class for the pre-established session. That is because the pre-established session will not have any media data transmission for long time, the Radio Access Bearer should be release if there is no user activity having Non real time QoS traffic class.
(3) SIP level negotiation and PDP context activation without releasing RAB.

After pre-established session is set up with RAB assignment, SGSN may keep the RAB without releasing. If PDP context for the pre-established session is activated with QoS class for Real time traffic (streaming or conversational), RAB will not be released if the PDP context is not deactivated. 
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Analysis:
It is the fastest solution for the PoC session setup since the user plane is kept alive including radio resource. However, it is not desirable to keep radio resource reserved during the time period between pre-established session setup and a PoC session setup. 
3. Conclusion

As the analysis given in the previous session, after the pre-established session setup, a secondary PDP context can be activated if the QoS for the session requires a separate PDP context activation. For the secondary PDP context, the Real time traffic class is not desirable since the corresponding RAB should be able to be released during the pre-established session life time.
Text proposal to TR 23.979 is given following section.
4. Text proposal
*** First change ***
5.4 
User plane impacts

Editor's Note: The purpose of this sub-clause is to describe the user plane implications of the PoC service architecture principles based on UTRAN/GERAN and PS domain.  This section will also include aspects such as PDP context aspects, codec, QoS aspects from RAN etc.

5.4.1 General

The deployment of PoC services over IMS requires some analysis regarding the general IMS as well as the radio, GPRS and terminals.  The available QoS and use of specific QoS, codecs etc. may also require analysis  or require some guidelines to be provided by 3GPP towards PoC service deployment. 

This section provides the background material from which the architecture analysis work can draw the necessary conclusions to be captured in section 6.

Editor’s note: The following subsections are work in progress.

5.4.2 GPRS interactions in relation to PoC

5.4.2.1
General

It is assumed that additional PDP contexts (within a single APN) to separate signalling and media traffic within IMS is required only when:

-
 the QoS need to be different for signalling and media traffic, 

-
and/or restricted handling of the signalling traffic is required (due to charging (if FBC is not used), policy, policing etc.), 

-
and/or restricted handling of media traffic is required (due to charging, Service Based Local Policy, policing etc.), 

-
and/or other GPRS traffic can not use the same PDP context as IMS/PoC.

It is assumed that any of the following are valid GPRS/PDP contexts usage option for any IMS service, i.e. the options also apply for PoC. However, it is not only up to the PoC client to chose any of the options below as the valid options depends on possible restrictions, e.g. whether the GGSN apply restrictions on the PDP context used for IMS signalling as specified in 3GPP TS 23.228[4].

1.
A Single PDP context is used for both IMS signalling and media traffic.

2.
A separate PDP context for media traffic is required, but IMS signalling may share a general purpose PDP context with other GPRS traffic,

3.
A separate PDP context is required for IMS signalling traffic, but the media traffic can share a PDP context with other general purpose PDP Context such as IMS session based messaging as described in 23.228[4],

4.
Separate PDP contexts required for IMS signalling, all media share a single PDP context and other GPRS traffic use separate PDP context,

5.
Separate PDP contexts required for IMS signalling, all media such as audio, text etc require separate PDP context and other GPRS traffic use separate PDP context,

How such combinations interact with PoC session establishment mechanism need further analysis.  Depending on the mechanism used (on-demand and pre-established), whether existing PDP context can be reused or not, how floor control messages should be treated (as user plane traffic or signalling traffic or both) and whether SBLP/Go function is in use or not, the sessions flows may need to be further verified. 

The following subsections describe possible combinations of GPRS and IMS using both mechanisms:

5.4.2.2
QoS traffic class considerations

OMA POC AD [6] recommends that when different PDP contexts are used for IMS signalling and media traffic the OMA PoC Clients should separately utilize the QoS traffic class that is best suitable for signalling (e.g., Interactive traffic class) and the QoS traffic class that is best suitable for the media traffic (e.g. Streaming or Conversational traffic classes). 

NOTE: The definitions of the QoS traffic classes used are described in TS 23.107 [10]. 

According to the OMA POC AD [6], when a single PDP context is used for both IMS Signaling and media traffic the PoC Client should utilize the QoS traffic class that is determined to be the best available considering the overall needs of the PoC Service (e.g., Interactive traffic class). 

Recommended QoS settings and radio network configurations for PoC are presented in Annex A. 

Editor's Note: Implementation of the usage of certain traffic classes is FFS. It needs to be clarified what OMA means by "the overall needs of the PoC Service" in the paragraph above

5.4.2.3
PDP context and On-demand session mechanism

Editor’s note: this subclause will analyze further the interactions between PDP context/GPRS and IMS in case of On-demand session mechanism is in use.

5.4.2.4
PDP context and Pre-established session mechanism

Editor’s note: this subclause will analyze further the interactions between PDP context/GPRS and IMS in case of Pre-established session mechanism is in use.
If a general purpose PDP context is already available when SDP negotiation is done for the pre-established session, the UE will not establish a secondary PDP context for the session.
If a general purpose PDP context is not available when SDP negotiation is done for the pre-established session, the UE establishes a secondary PDP context following the principle in section 5.4.2.1. When the secondary PDP context is set up, the QoS traffic class shall be interactive or background class.
*** Second change ***

Annex A (informative): Recommended QoS settings and configuration parameters for PoC

Editor’s Note: This annex will provide a recommendation on QoS attribute settings and radio network configurations for PoC and is work in progress.
A.1 
Introduction

The Push-to-Talk over Cellular (PoC) application is to be run over PS Domain bearers. The application is characterized by half-duplex voice communication. 

The Annex makes recommendations on QoS attribute settings and radio network configurations. 

A.2 
QoS attribute settings

The following Sub-sections describe recommended QoS settings by the UE during PDP context activation and modification procedures for the media flow in PoC with only one general purpose PDP context (subclause A.2.1) and when separate PDP contexts are used for the media and signalling (subclause A.2.2). 

A.2.1 
QoS attribute settings for general purpose PDP context

If one general purpose PDP context is used for both media and signalling, the PDP context should be of traffic class Interactive. 

The following QoS parameter values for such PDP context are recommended.  

	Traffic class
	Interactive class
	Notes

	Maximum bitrate (kbps)
	FFS 
	

	Delivery order
	No
	In sequence delivery of voice samples is not required nor is it desirable since it creates jitter in the media channel.  An RTP jitter buffer in the client should re-order packets if needed.

	Maximum SDU size (octets)
	1500 

 
	Maximum size of IP packets. No PoC specific setting needed.

	SDU format information
	-
	Not applicable for traffic class Interactive.



	Delivery of erroneous SDUs
	No
	It is sufficient to signal erroneous IP packets to the UE.



	Residual BER
	10-5
	Reflects the desire to have a medium level of protection to achieve an acceptable compromise between packet loss rate and voice transport delay and delay variation. 

	SDU error ratio
	10-4 
	See “Residual BER” parameter.



	Transfer delay (ms)
	-


	Is not used for the Interactive traffic class.

	Guaranteed bit rate (kbps)
	-
	Is not used for the Interactive traffic class.



	Traffic handling priority
	1
	Specifies the relative importance for handling of all SDUs belonging to the radio access bearer compared to the SDUs of other bearers. Highest importance is recommended for PoC.

	Source statistic descriptor
	-
	Not applicable for traffic class Interactive.



	Signalling indication
	No
	The PDP context is not used for signalling only




Table A.2.1-1: Recommended QoS attribute settings for a single general purpose PDP Context for both the PoC control plane and user plane traffic
A.2.2
QoS attribute settings when separate PDP contexts are used for signalling and media

If separate PDP contexts are used for media and signalling, the PDP context for signalling should be of traffic class Interactive. 
A.2.2.1
QoS parameter values of PDP context for signaling 
The following QoS parameter values of the PDP context for signaling are recommended.  
	Traffic class
	Interactive class
	Notes

	Maximum bitrate (kbps)
	8
	Example for an UL/DL 8 kbps Interactive bearer. For an Interactive PDP context solely used for signalling, the maximum bit rate should be. 

	Delivery order
	No
	In sequence delivery of voice samples is not required nor is it desirable since it creates jitter in the media channel.  An RTP jitter buffer in the client should re-order packets if needed.

	Maximum SDU size (octets)
	1500 

 
	Maximum size of IP packets. No PoC specific setting needed.

	SDU format information
	-
	Not applicable for traffic class Interactive.



	Delivery of erroneous SDUs
	No
	It is sufficient to signal erroneous IP packets to the UE.



	Residual BER
	10-5
	Reflects the desire to have a medium level of protection to achieve an acceptable compromise between packet loss rate and voice transport delay and delay variation. 

	SDU error ratio
	10-4 
	See “Residual BER” parameter.



	Transfer delay (ms)
	-


	Is not used for the Interactive traffic class.

	Guaranteed bit rate (kbps)
	-
	Is not used for the Interactive traffic class.



	Traffic handling priority
	1
	Specifies the relative importance for handling of all SDUs belonging to the radio access bearer compared to the SDUs of other bearers. Highest importance is recommended for PoC.

	Source statistic descriptor
	-
	Not applicable for traffic class Interactive.



	Signalling indication
	Yes
	If set to Yes the operator may require the IMS signalling flag (in the PCO IE) to be set, in that case an additional PDP context to be able to receive early media and talk burst control messages may need to be established.


Table A.2.2-1: Recommended QoS attribute settings for a PDP Context used for the PoC control plane traffic

A.2.2.2
QoS parameter values of PDP context for media PoC session
If the underlying access network supports the traffic class streaming and a separate PDP context is used for the media, the additional PDP context to be used for the media (voice) flows of the PoC application is recommended to be of streaming traffic class.  
The following QoS attribute values for such PDP context are recommended.  

	Traffic class
	Streaming class
	Notes

	Maximum bitrate (kbps)
	FFS
	

	Delivery order
	No
	In sequence delivery of voice samples is not required nor is it desirable since it creates jitter in the media channel.  An RTP jitter buffer in the client should re-order packets if needed.

	Maximum SDU size (octets)
	1500 

 
	Maximum size of IP packets. No PoC specific setting needed.

	SDU format information
	-
	Used in RAB QoS attributes only. Transparent RLC protocol mode is not suggested.

	Delivery of erroneous SDUs
	No
	It is sufficient to signal erroneous IP packets to the UE.



	Residual BER
	10-5
	Reflects the desire to have a medium level of protection to achieve an acceptable compromise between packet loss rate and voice transport delay and delay variation. 

	SDU error ratio
	10-4 
	See “Residual BER” parameter.



	Transfer delay (ms)
	650


	

	Guaranteed bit rate (kbps)
	FFS
	

	Traffic handling priority
	-
	Is not used for the Streaming traffic class.



	Source statistic descriptor
	“Unknown”
	Proposed setting is “unknown”. “Speech” is to be used when the media stream has speech statistical behaviour only..

	Signalling indication
	-
	Only applicable for Interactive class




Table A.2.2-2: Recommended QoS attribute settings for PDP Contexts for the PoC user plane traffic
A.2.2.3
QoS parameter values of PDP context media of pre-established PoC session

If a separate PDP context is used for the media of the pre-established PoC session, QoS for the PDP context is recommended to be of interactive traffic class.  

The following QoS attribute values are recommended.  

	Traffic class
	Streaming class
	Notes

	Maximum bitrate (kbps)
	FFS
	

	Delivery order
	No
	In sequence delivery of voice samples is not required nor is it desirable since it creates jitter in the media channel.  An RTP jitter buffer in the client should re-order packets if needed.

	Maximum SDU size (octets)
	1500 

 
	Maximum size of IP packets. No PoC specific setting needed.

	SDU format information
	-
	Not applicable for traffic class Interactive

	Delivery of erroneous SDUs
	No
	It is sufficient to signal erroneous IP packets to the UE.



	Residual BER
	10-5
	Reflects the desire to have a medium level of protection to achieve an acceptable compromise between packet loss rate and voice transport delay and delay variation. 

	SDU error ratio
	10-4 
	See “Residual BER” parameter.



	Transfer delay (ms)
	
	Is not used for the Interactive class

	Guaranteed bit rate (kbps)
	- 
	Is not used for the Interactive class

	Traffic handling priority
	1
	Specifies the relative importance for handling of all SDUs belonging to the radio access bearer compared to the SDUs of other bearers. Highest importance is recommended for PoC.

	Source statistic descriptor
	-
	Not applicable for traffic class INteractive

	Signalling indication
	No
	The PDP context is not used for signalling


Table A.2.2-3: Recommended QoS attribute settings of PDP Contexts for the PoC user plane traffic of pre-established session
A.3

Radio Network Configuration

In addition to QoS, the following configuration means are available to improve the performance of the PoC service: 

· UDP/IP header compression (RFC2507) or RTP/UDP/IP header compression (RFC3095) can be configured to reduce the required radio link capacity. 

· Delayed release of DL Temporary Block Flows (TBFs) and Extended TBF Mode in UL (introduced in 3GPP Release 4, available for GERAN only) can be configured to preserve the TBF over a longer period of time

Editor’s Note:
Additional network configuration means and how e.g. header compression impact the recommended setting of maximum bitrate is FFS. 
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