3GPP S2                                                      S2-99D28

Tokyo

November 1999

Source Nortel Networks

Title: Usage of RSVP Signaling for PSTN-terminating calls in 3GPP/3G.IP

Summary

The draft describes a way of  using RSVP signaling for admission control and secondary PDP context activation, for calls to (from) PSTN from (to) the mobile. The usage of RSVP in this proposal is purely from QoS signaling perspective, and is irrespective of whether Int-serv or Diff-serv based QoS framework or any kind of resource reservation is used within the 3G core network. 

Glossary of terms

ACF


Admission Control Function

IQMF


IP QoS Management Function

RSVP


Resource Reservation Protocol 

PATH message   

RSVP sender sends a PATH message consisting of the generated traffic

Specification (Sender_Tspec), sender's IP address and RSVP session information (destination IP address & port number)

RESV message    

RSVP receiver sends a RESV message consisting of requested QoS information

for the traffic to be received (Flow_Spec), the source(s) from which QoS traffic is to be received (Filter_Spec) and RSVP session information

IP Flow


identified by the tuple <IP Source address, destination address, source port,

 


destination port, protocol id>

PDP Context

Packet Data Protocol Context used in E-GPRS

Secondary PDP context 
Child contexts of a PDP context to support IP flows with different QoS

requirements for the same mobile user [3GPP-1]

RAB


Radio Access Bearer

TFT


Traffic Flow Template

1.0  Introduction

In 3GPP, there is a need to support multiple concurrent IP flows with different QoS requirements for the same mobile station (MS). Currently, a QoS profile for the user is specified in the PDP context, which is associated with one IP address of the MS. Hence, in order to support multiple "QoS flows" per IP address, the concept of PDP context is being enhanced.

The idea of one "primary" PDP context and multiple "secondary" PDP contexts for the mobile has recently been proposed in 3GPP [3GPP-1]. Given one active PDP context, the MS can activate multiple secondary PDP contexts with different QoS profiles as and when required. The proposal defines a new secondary PDP context activation procedure from the MS, modification and deactivation procedures. Since the activation of secondary PDP contexts will be triggered by QoS-aware applications, this scheme implicitly assumes that the application QoS requirements will be delivered to the PDP context activation procedure in the MS using some yet-to-be-defined API. In [3GPP-2], Nortel has introduced the concept of Network initiated Secondary PDP Context activation.

The idea of PDP sub-contexts to support multiple IP "QoS flows" has been proposed in [3GIP-1]. The basic idea is similar to [3GPP-1]. The concept of PDP Sub-context activation is demonstrated using a generic set of messages.

In this contribution, we describe how RSVP signaling [RSVP, Int-Diff] can be used to trigger the Secondary PDP context activation (and, possibly, resource reservation) procedure for calls from (to) a 3G mobile to (from) the PSTN. Note, however, that the QoS signaling framework described in this contribution could be applied to other (non-voice) applications with specific QoS requirements. RSVP is already part of Windows 98. Future versions of most of the existing operating systems are expected to provide QoS API's (e.g., GQoS (Generic QoS) API [GQoS] ) and RSVP support. Usage of already-available IP QoS support in the E-GPRS network will be beneficial in the following ways :

1) use access-independent IP QoS signaling

2) optimize the air-link messaging to establish secondary PDP context 

3) use existing message sets in GPRS

4) Reduce development cost and cycle-time as already standardized and/or off-the-shelf software components can be used

5) new wireless-specific API's need not be developed

We assume that the MS is already registered and has a default PDP context (which may only support best-effort QoS) set-up. It is assumed that the MS will be running QoS-aware application, and its operating system is capable of generating and interpreting RSVP messages. Any QoS-aware application can inform its QoS requirements and traffic profiles to the RSVP_agent in the operating system using a QoS API. The RSVP_agent then generates the PATH and/or RESV messages using this information. 

For PSTN terminating calls, the RSVP end-point will have to terminate at some point inside the 3G network. We are proposing a new functional entity in the 3G network called IP QoS Management Function (IQMF), which will be the terminating point of RSVP signaling. For calls terminating at the PSTN, the signaling and data paths within the 3G network are as shown in Figure 1. 

The proposed resource reservation/admission control scheme remains same irrespective of whether the MS is the originator or receiver of a call.
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Figure 1. Reference 3G.IP/3GPP Architecture showing control and data paths for PSTN calls

2.0  Proposed Scheme

2.1 RSVP Usage to trigger network-initiated Secondary PDP Context

The network-initiated secondary PDP context activation is shown in Figure 2. For details of this scheme, please refer to [3GPP-2].
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Figure 2. Network-initiated Secondary PDP Context

The following steps describe how RSVP signaling can be used to trigger the network-initiated secondary PDP context activation procedure. Please refer to the message flow diagram of Figure 4.

1. MS exchanges the session set-up messages with CSCF (e.g., exchanged messages may include INVITE, PROPOSE, COMMIT etc [CCR] ). In a session set-up response message, CSCF provides the IP address of the IP QoS Management Function (IQMF) as the address of the far RSVP end point.
2. The QoS-aware application provides the RSVP agent in the MS with the traffic characteristics which are used to generate an RSVP PATH message. The Sender_Tspec in the PATH message contains information about the traffic profile to be generated by the application, e.g., Peak_rate, token_rate, token_bucket_size, Max_sdu_size etc. The MS uses the IP address provided by the CSCF (i.e. the address of the IQMF) as the destination address in the PATH message.
3. The RSVP agent in the IQMF receives the PATH message and extracts the sender’s Filter Spec (IP address and UDP/TCP port identifier) and resource requirement (Service Class and Sender T_Spec). The Filter Spec and the resource requirement information are sent to the Admission Control Function and the Translator function (this is depicted as Policy Request in Figure 3). 

4. The translator either maps the T_Spec parameters to the 3GPP bearer attributes [3G TR23.907]
 or uses the parameters as-it-is. It may also map the service class information to one of the UMTS QoS classes
 (please see Appendix for more details about these mappings). It then passes this information to the Admission Control Function (ACF).

5. The ACF makes a policy-based call admission decision based on the user's subscription information and the requested QoS (bearer attributes, QoS class etc). 

6. If admission is granted, the IQMF sends a Trigger message (TBD) to the GGSN to initiate the Network initiated Secondary PDP context activation procedure. The Trigger message contains the requested QoS parameters (bearer attributes, QoS class etc).

7. On receiving the trigger message, GGSN initiates the Network initiated Secondary PDP context activation procedure by proxying the QoS parameters to the SGSN within the PDU Notification Request message. The rest of the network-initiated secondary PDP context procedure (as shown in Figure 2 starting with the Request Secondary PDP Context Activation message) is then completed by the GGSN, SGSN and the MS 
.

8. After the secondary PDP context activation procedure is completed, the GGSN sends a Trigger_response message back to the IQMF denoting success or failure depending on the outcome.

9. On receiving a successful Trigger_response, the IQMF generates a RESV message containing the Flow_Spec (consisting of R_Spec and Receiver_Tspec). R_Spec contains information about the QoS requirements (rate and delay_slack_term) for the traffic described in Receiver_Tspec. The Receiver_Tspec is created by copying the information from the Sender_Tspec in the PATH message (details on the creation of the RESV message is FFS). The RESV message is sent towards the MS. 

(On receiving an unsuccessful Trigger_response, the IQMF will generate a RESV_ERROR message and send it to the MS.)

10. If the next node in the path is the MS, then the receipt of RESV message is an indication that end-to-end QoS path has been successfully established. The rest of the call set-up then proceeds as usual (will be detailed in a separate draft). The reservation may fail if the next node in the path is another RSVP-enabled router with insufficient resources. In that case, the router-generated RESV_ERROR message should trigger the secondary PDP context de-activation procedure on the part of the network. 
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Figure 3. Interaction within the IP QoS Management Function


Figure 4. Message Flow Diagram

3.0  Conclusion

It is recommended that this proposal be approved as a working assumption. Nortel Networks will provide the appropriate CR's at the next meeting.

Appendix

The following table from [GQoS] shows the mapping between GQoS and RSVP Flow_Spec (Tspec and Rspec). 

	Winsock2 FLOWSPEC
	Tspec
	Rspec

	TokenRate
	TokenBucketRate
	Rate

	TokenBucketSize
	TokenBucketSize
	

	PeakBandwidth
	PeakRate
	

	MinimumPolicedSize
	MinimumPolicedUnit
	

	MaxSduSize
	MaximumPacketSize
	

	DelayVariation
	
	DelaySlackTerm

	Latency
	
	


The UMTS specification [3G TR23.907] lists a set of traffic attributes for the four QoS classes, namely, Conversational, Interactive, Streaming and Background  (each class does not necessarily use all the attributes) :

· Maximum bit rate

· Guaranteed bit rate

· Delivery order

· Maximum SDU size

· SDU format

· SDU loss ratio

· Residual bit error ratio

· Delivery of erroneous SDUs

· Transfer delay

· Traffic handling priority

Note that there is a one-to-one mapping between some of the traffic attributes specified in UMTS and FlowSpec parameters, e.g., 


Maximum bit rate  
-  
PeakBandwidth


Guaranteed bit rate
-
TokenRate 


Maximum SDU size 
- 
MaxSduSize


Latency 


- 
Transfer delay

The Flow_Spec also contains a Service_Type field specifying the class of service, namely, Best Effort, Controlled Load or Guaranteed Service. The UMTS QoS class 'Background' can be mapped to the 'Best Effort' service class, while the 'Conversational' and 'Streaming' classes can map to the 'Guaranteed' class and the 'Interactive' class can map to the 'Controlled Load' class.
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�  We have assumed that the same set of bearer attributes as defined within 3GPP is adopted in 3GIP


�  There may not be a one-to-one mapping between the Flow_Spec traffic parameters and the UMTS bearer attributes. This mapping is implementation dependent.


�  The creation of the TFT is FFS
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