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 1.  Introduction
This contribution proposes to harmonize the two identified candidates for IP specific elements in PDP context activation / modification message in Appendix D of TR 23.821 V.1.0.0.  

The concept of UMTS specific IP QoS mechanism as one capability of the IP BS Managers is defined.  A new set of QoS attributes called UMTS Specific IP QoS Attributes is introduced, which is carried in the PDP context in a transparent manner.  A preliminary list of attributes is proposed.  The rules of usage of the UMTS Specific IP QoS Attributes is proposed which states the assumptions and restrictions suitable for lightweight mobile implementation.   Also, a set of mapping rules from UMTS Bearer Service Parameters to UMTS Specific IP QoS Parameters is presented.

2.  Discussion

The following candidates for the IP specific elements in PDP context activation / modification message have been identified in Appendix D of TR 23.821 V.1.0.0:

· Optional IP specific information is carried in the PDP context transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN.  The PDP context may contain a set of QoS attributes: “UMTS Specific IP QoS Attributes.”

· Extending the Traffic Flow Template concept to convey information to the GGSN related to the uplink flow (new mechanism), together with the use of existing TFT mechanism for the downlink flow.  Bandwidth requirements etc. may be obtained by mapping the UMTS QoS parameters to the IP level QoS parameters, and also possibly extending the UMTS QoS parameters. 

The introductory part of Appendix D of TR 23.831 V.1.0.0 offers justification for having IP specific elements in PDP context activation and modification message.  Specifically for lightweight UEs in Scenarios 5 & 6 which cannot support IP layer signalling and negotiation towards the IP BS function in the GGSN, the transfer of IP level QoS information from the UE to the GGSN is needed for a variety of purposes, and among those already identified by the QoS group, 

· Enhancement of interworking options for DS and RSVP in GGSN

· Facilitate policy control / admission control (AC) at the GGSN

Interworking, policy control, and admission control are distinct concepts with different goals.  However, these may overlap in actual implementation (as one may be dependent on or part of another in the implementation process) and basically involve the same/similar set of RSVP/DS parameters.  What of the functionalities are implemented at the GGSN is a matter of operator choice.   

It is envisaged that it will be possible to simultaneously address the three functionalities for lightweight mobiles using a single mechanism involving the IP specific elements in PDP context activation and modification message.  This is in effect “hitting three birds with one stone”.  It is proposed to call this mechanism, “UMTS specific IP QoS mechanism”, for ease of description purpose. 

The natural requirement for exactness/completeness of the implementation of the above functionalities together with the general guidelines for cleanliness of solution (ensure separation / independence of layers), and for future proofness of solution, although the core principles of good design, have a tendency to make the UMTS specific IP QoS mechanism more complex, and may defeat the main goal, which is to allow simple lightweight mobile implementations.

It is thus proposed that certain assumptions/restrictions are applied when using the UMTS specific IP QoS mechanism.  They are, 
(1) One PDP context shall carry at most only one IP level flow per direction (i.e., no multiplexing of uni-directional IP level flows in one PDP context).

(2) If the UE desires support of UMTS specific IP QoS mechanism at the GGSN, the following information shall be conveyed by the UE to the GGSN.  The UMTS specific IP QoS mechanism shall, however, carry only the minimum subset of information which is not available in UMTS level mechanisms.

· an indication of the request for UMTS specific IP QoS mechanism support to interwork this with an end-to-end IP level QoS mechanism

· an indication of the direction of flow

· a traffic specification which specifies the desired QoS level

· a filter specification which unambiguously defines the set of data packets or the “flow” in the IP level which will receive the QoS defined in the traffic specification.  

(3) Indication of the request for UMTS specific IP QoS mechanism support to interwork this with an end-to-end IP level QoS mechanism - the UE shall indicate its request for interworking at the GGSN to obtain end-to-end QoS.  This indication shall be sent from the UE to the GGSN via the UMTS specific IP QoS mechanism.  This however does not preclude the possibility for the GGSN to override or ignore the UE request, and it is a matter of operator choice whether to implement interworking, policy control, or admission control, or a combination of these functionalities (may be dependent on conditions such as APN, and service being used).  Also, if the UE does not require end-to-end QoS or does not care, this can be implicitly indicated to the GGSN by the absence of UMTS Specific IP QoS Attributes altogether.

(4) Indication of flow direction – the UE shall provide information regarding the direction of the flow.  This indication can be derived from the UMTS specific IP QoS mechanism indication parameter which shall be possible to set separately for uplink or downlink.  Thus, the UMTS specific IP QoS mechanism shall not have to carry explicit indication of flow direction.

(5) Traffic specification - to simplify implementation in the lightweight UE, IP level QoS parameters shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in the proposed Section 8.z. The UE only needs to supply the IP level QoS parameters if the corresponding UMTS level QoS parameters are not available in the PDP context activation / modification message.  Furthermore, the set of QoS parameters the UE provides shall be specified to a minimum.  The parameters are Peak Data Rate [p], Token Bucket Rate [r], Maximum Packet Size [M], and Token Bucket Size [b].  The definition of the parameters are conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  Depending on the IP level mechanism chosen by the GGSN (RSVP or DS) for interworking, policy control, or admission control, the GGSN does the following

· RSVP Case:  The GGSN shall use the Peak Data Rate [p], Token Bucket Rate [r], Maximum Packet Size [M], and Token Bucket Size [b] parameters provided by the UE.  The GGSN shall provide the following parameters where necessary – Minimum Policed Unit [m] (derived from application layer information, e.g., from IP MM CN SS, or a default), QoS Control Service Type (derived from the capabilities of the RSVP host in the GGSN or a default), Rate [R] and Slack Term [S] (derived from the incoming RSVP Path message or a default).  The host RSVP implementation in the GGSN is expected to provide the default ADSPEC which would depend on the QoS control services known to the host.  Other pertinent initial values in the Path/Resv message will also be provided by the GGSN (e.g., intergrity parameters, policy data, refresh period, style parameter, etc.).
· DS Case:  The GGSN shall use the Token Bucket Rate [r], and Token Bucket Size [b] parameters provided by the UE for setting/configuring the traffic profile (rules for determining whether a particular packet is in-profile or out-of-profile).  

(6) Filter specification - the UE shall only have to maintain one filter specification which unambiguously defines the set of data packets or the “flow” in the IP level which will receive the QoS defined in the traffic specification.  The filter specification shall be used for the TFT in the UMTS level, as well as the filter specification in the IP level.  The filter parameters are Source Address, Destination Address, Protocol Number (IPv4)/Next Header (IPv6), Destination Port, Source Port, IPSec Security Parameter Index (SPI), Flow Label (IPv6).  Compared to the usage of TFT in TS23.060, there will be additional restrictions specified regarding possible combinations of filter parameters depending on the type / nature of the IP flow (e.g., only one filter is allowed, single port number versus port range, TOS/Traffic Class not included, etc.).  The restrictions should be specified in a separate document as it is beyond the scope of TS23.107. 

· Downlink Case:  downlink TFT’s shall correspond to the IP level filter specification for the downlink direction.  This may involve additional restriction on the parameters in the downlink TFT’s.  Thus, the UMTS specific IP QoS mechanism shall not have to carry downlink TFT’s.

· Uplink Case:  uplink TFT’s shall correspond to the IP level filter specification for the uplink direction.  This may involve additional restriction on the parameters in the uplink TFT’s.  Since current UMTS GPRS specification confines the uplink TFT’s in the UE, the UMTS specific IP QoS mechanism shall carry the uplink TFT’s from the UE to the GGSN.  The filter parameters involved will use the same definition/usage as TFT defined in TS23.060. 
Note that an application instance resident in the lightweight UE will not itself participate in the end-to-end QoS control process and will not specify which QoS control service type (for RSVP) or PHB (for DS) is used.  The application will provide a baseline traffic specification and a filter specification to the UE.   It will be up to the GGSN to choose the appropriate IP level mechanism to use.  How the GGSN makes the choice (whether the UE indicates preference, or if APN dependent, or policy from upper layers, or by default) is for further study.

3.  Proposal
The concept of UMTS specific IP QoS mechanism as one capability of the IP BS Managers is defined.  A new set of QoS attributes called UMTS Specific IP QoS Attributes is introduced, which is carried in the PDP context in a transparent manner.  A preliminary list of attributes is proposed.  The rules of usage of the UMTS Specific IP QoS Attributes is proposed which states the assumptions and restrictions suitable for lightweight mobile implementation.   Also, a set of mapping rules from UMTS Bearer Service Parameters to UMTS Specific IP QoS Parameters is presented.

The following modifications / additions are proposed for Subsection 6.2.1.2 QoS Management Functions for End-to-End IP QoS, a new Subsection 6.4.y UMTS Specific IP QoS Attributes, and a new Subsection 8.z  QoS Parameter Mapping From UMTS Bearer Service Parameters to UMTS Specific IP QoS Parameters of TS 23.107.

6.2.1.2 QoS management functions for end-to-end IP QoS

IP BS Manager
The IP BS Manager uses standard IP mechanisms to manage the IP bearer service. These mechanisms may be different from mechanisms used within the UMTS, and may have different parameters controlling the service. The translation/mapping function provides the interworking between the mechanisms and parameters used within the UMTS and the external IP bearer service, and interacts with the IP BS Manager. 

If an IP BS Manager exists both in the UE and the Gateway node, it is possible that these IP BS Managers communicate directly with each other by using relevant signalling protocols.  
Alternatively, specifically for lightweight UEs which do not support IP layer signalling and negotiation towards the IP BS function in the GGSN, a UMTS specific IP QoS mechanism which can enable the transfer of IP level QoS information from the UE to the GGSN shall be possible.  The UMTS specific IP QoS mechanism may, for example, involve the PDP context carrying optional IP level QoS information transparent to the UMTS BS managers, between peer IP BS managers, from the UE to the GGSN.  
 The required options in the table define the minimum functionality that shall be supported by the equipment in order to allow multiple network operators to provide interworking between their networks for end-to-end QoS. Use of the optional functions listed below, other mechanisms which are not listed (eg over-provisioning), or combinations of these mechanisms are not precluded from use between operators. 

The IP BS Managers in the UE and GGSN provide the set of capabilities for the IP bearer level as shown in Table 9-1. Provision of the IP BS Manager is optional in the UE, and required in the GGSN. 

Table 9-1: IP BS Manager capability in the UE and GGSN

Capability
UE
GGSN

DiffServ Edge Function
Optional
Required

RSVP/IntServ
UMTS Specific IP QoS Mechanism
Optional
Optional
Optional
Required

IP Policy Enforcement Point
Optional
Required (*)

 (*)  Although the capability of IP policy enforcement is required within the GGSN, the control of IP policy through the GGSN is a network operator choice. Where the APN is not located at the GGSN, the location of policy enforcement point is for further investigation.

6.4.y UMTS Specific IP QoS Attributes

In order to enhance interworking options in the GGSN and establish / maintain a QoS enabled end-to-end path, as well as to facilitate policy control / admission control (AC) at the GGSN, the PDP context may contain a set of QoS attributes called UMTS Specific IP QoS Attributes which is carried in the PDP context.  The attributes are transparent to the UMTS BS Managers, and carried between peer IP BS managers, from the UE to the GGSN.
6.4.y.1 List of attributes
UMTS specific IP QoS mechanism indication (y/-)

Definition: this parameter allows the UE to indicate to the GGSN its request for implementation of the UMTS specific IP QoS mechanism for interworking to obtain end-to-end QoS.  This parameter should be possible to set separately for uplink/downlink.
Peak Data Rate [p]  (octets per second)
Definition:  conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  The value of this parameter shall not be carried in the PDP context activation / modification message and shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in Section 8.z, if the corresponding UMTS level QoS parameter is available.  Otherwise, the UMTS specific IP QoS mechanism shall carry the parameter from the UE to the GGSN.  This parameter should be possible to set separately for uplink/downlink.
Token Bucket Rate [r] (octets per second)
Definition:  conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  The value of this parameter shall not be carried in the PDP context activation / modification message and shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in Section 8.z, if the corresponding UMTS level QoS parameter is available.  Otherwise, the UMTS specific IP QoS mechanism shall carry the parameter from the UE to the GGSN.  This parameter should be possible to set separately for uplink/downlink.

Maximum Packet Size [M] (octets)
Definition:  conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  The value of this parameter shall not be carried in the PDP context activation / modification message and shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in Section 8.z, if the corresponding UMTS level QoS parameter is available.  Otherwise, the UMTS specific IP QoS mechanism shall carry the parameter from the UE to the GGSN.  This parameter should be possible to set separately for uplink/downlink.
Token Bucket Size [b] (octets)
Definition:  conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  The value of this parameter shall not be carried in the PDP context activation / modification message and shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in Section 8.z, if the corresponding UMTS level QoS parameter is available.  Otherwise, the UMTS specific IP QoS mechanism shall carry the parameter from the UE to the GGSN.  This parameter should be possible to set separately for uplink/downlink.
Source Address
Definition:  IP address of the source of IP packet.  Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only.  Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
Destination Address
Definition:  IP address of the destination of IP packet. Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only. Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
Protocol Number (IPv4) / Next Header (IPv6)
Definition:  protocol identification of the payload of the IP packet. Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only. Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
Destination Port
Definition:  port number of the destination of IP packet. Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only. Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
Source Port
Definition:  port number of the source of IP packet. Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only. Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
IPSec Security Parameter Index (SPI)
Definition:  transport layer identifier used when IPSec is employed.  Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only. Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
Flow Label (IPv6)
Definition:  identifies the IP flow for IPv6. Same definition/usage as TFT defined in TS23.060.  This parameter is for uplink flows only.  Restrictions on the possible combinations with other filter parameters will be specified depending on the type / nature of the IP flow.
6.4.y.2 Attributes discussed according to usage of UMTS specific IP QoS mechanism
This section discusses the rules of usage of the UMTS specific IP QoS attributes.  Since the primary goal of the UMTS specific IP QoS mechanism is to allow lightweight mobiles to be implemented without support of IP layer signalling and negotiation towards the IP BS function in the GGSN, the following assumptions and restrictions apply:
(1)  One PDP context shall carry at most only one IP level flow per direction (i.e., no multiplexing of uni-directional IP level flows in one PDP context).
(2) If the UE desires support of UMTS specific IP QoS mechanism at the GGSN, the following information shall be conveyed by the UE to the GGSN.  The UMTS specific IP QoS mechanism shall, however, carry only the minimum subset of information which is not available in UMTS level mechanisms.
· an indication of the request for UMTS specific IP QoS mechanism support to interwork this with an end-to-end IP level QoS mechanism
· an indication of the direction of flow
· a traffic specification which specifies the desired QoS level

· a filter specification which unambiguously defines the set of data packets or the “flow” in the IP level which will receive the QoS defined in the traffic specification.  

(3) Indication of the request for UMTS specific IP QoS mechanism support to interwork this with an end-to-end IP level QoS mechanism - the UE shall indicate its request for interworking at the GGSN to obtain end-to-end QoS.  This indication shall be sent from the UE to the GGSN via the UMTS specific IP QoS mechanism.  This however does not preclude the possibility for the GGSN to override or ignore the UE request, and it is a matter of operator choice whether to implement interworking, policy control, or admission control, or a combination of these functionalities (may be dependent on conditions such as APN, and service being used).  Also, if the UE does not require end-to-end QoS or does not care, this can be implicitly indicated to the GGSN by the absence of UMTS Specific IP QoS Attributes altogether.
(4) Indication of flow direction – the UE shall provide information regarding the direction of the flow.  This indication can be derived from the UMTS specific IP QoS mechanism indication parameter which shall be possible to set separately for uplink or downlink.  Thus, the UMTS specific IP QoS mechanism shall not have to carry explicit indication of flow direction.
(5) Traffic specification - to simplify implementation in the lightweight UE, IP level QoS parameters shall be derived from the UMTS Bearer Service Attributes at the GGSN according to the mapping rule in the proposed Section 8.z.  The UE only needs to supply the IP level QoS parameters if the corresponding UMTS level QoS parameters are not available in the PDP context activation / modification message.  Furthermore, the set of QoS parameters the UE provides shall be specified to a minimum.  The parameters are Peak Data Rate [p], Token Bucket Rate [r], Maximum Packet Size [M], and Token Bucket Size [b].  The definition of the parameters are conformant to the Token_Bucket_Tspec parameter (service_number 1, parameter 127, as defined in [RFC2215]).  Depending on the IP level mechanism chosen by the GGSN (RSVP or DS) for interworking, policy control, or admission control, the GGSN does the following
· RSVP Case:  The GGSN shall use the Peak Data Rate [p], Token Bucket Rate [r], Maximum Packet Size [M], and Token Bucket Size [b] parameters provided by the UE.  The GGSN shall provide the following parameters where necessary – Minimum Policed Unit [m] (derived from application layer information, e.g., from IP MM CN SS, or a default), QoS Control Service Type (derived from the capabilities of the RSVP host in the GGSN or a default), Rate [R] and Slack Term [S] (derived from the incoming RSVP Path message or a default).  The host RSVP implementation in the GGSN is expected to provide the default ADSPEC which would depend on the QoS control services known to the host.  Other pertinent initial values in the Path/Resv message will also be provided by the GGSN (e.g., intergrity parameters, policy data, refresh period, style parameter, etc.).
· DS Case:  The GGSN shall use the Token Bucket Rate [r], and Token Bucket Size [b] parameters provided by the UE for setting/configuring the traffic profile (rules for determining whether a particular packet is in-profile or out-of-profile).  

(6) Filter specification - the UE shall only have to maintain one filter specification which unambiguously defines the set of data packets or the “flow” in the IP level which will receive the QoS defined in the traffic specification.  The filter specification shall be used for the TFT in the UMTS level, as well as the filter specification in the IP level.  The filter parameters are Source Address, Destination Address, Protocol Number (IPv4)/Next Header (IPv6), Destination Port, Source Port, IPSec Security Parameter Index (SPI), Flow Label (IPv6).  Compared to the usage of TFT in TS23.060, there will be additional restrictions specified regarding possible combinations of filter parameters depending on the type / nature of the IP flow (e.g., only one filter is allowed, single port number versus port range, TOS/Traffic Class not included, etc.).  The restrictions will be specified in a separate document and is beyond the scope of this TS. 
· Downlink Case:  downlink TFT’s shall correspond to the IP level filter specification for the downlink direction.  This may involve additional restriction on the parameters in the downlink TFT’s.  Thus, the UMTS specific IP QoS mechanism shall not have to carry downlink TFT’s.

· Uplink Case:  uplink TFT’s shall correspond to the IP level filter specification for the uplink direction.  This may involve additional restriction on the parameters in the uplink TFT’s.  Since current UMTS GPRS specification confines the uplink TFT’s in the UE, the UMTS specific IP QoS mechanism shall carry the uplink TFT’s from the UE to the GGSN.  The filter parameters involved will use the same definition/usage as TFT defined in TS23.060. 
An application instance resident in the lightweight UE will not itself participate in the end-to-end QoS control process and will not specify which QoS control service type (for RSVP) or PHB (for DS) is used.  The application will provide a baseline traffic specification and a filter specification to the UE.   It will be up to the GGSN to choose the appropriate IP level mechanism to use.  
[Editor’s note:  How the GGSN makes the choice of appropriate IP level mechanism to use (whether the UE indicates preference, or if APN dependent, or policy from upper layers, or by default) is for further study.]
8 QoS Parameter Mapping 
8.z  
From UMTS Bearer Service Parameters to UMTS Specific IP QoS Parameters
To simplify implementation in the lightweight UE, UMTS Specific IP level QoS parameters shall not be carried in the PDP context activation / modification message and shall be derived from the UMTS Bearer Service Attributes at the GGSN if the corresponding UMTS level QoS parameters are available.  The derivation of parameters shall be carried out in a straightforward manner as possible.  The GGSN shall apply the following mapping rule for the following parameters:
· Peak Data Rate [p] shall correspond to UMTS Maximum Bitrate parameter value.
· Token Bucket Rate [r] shall correspond to UMTS Guaranteed Bitrate parameter value
· Maximum Packet Size [M] shall correspond to UMTS Maximum SDU Size parameter value
· Token Bucket Size [b] shall correspond to UMTS k*Maximum SDU Size parameter value








































































