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1.	Introduction


It has been agreed that the description in Section 6.2 of the UMTS QoS Concept technical report [� REF _Ref448908084 \r \h ��1�] shall be updated. One reason is that the current text does not reflect the agreed leveled structure of the different bearers within UMTS. Thus, the text does not fully serve its purpose of giving a comprehensive overview of the functions needed for negotiating and maintaining UMTS QoS. This document proposes to replace the existing text by an updated chapter that reflects the leveled bearer structure and also divides the functions into two types, with the separate tasks of negotiating bearers and maintaining QoS for established bearers.


 �
2.	PROPoSED CHANGES


6.2	QoS Management Functions in the Network 


The purpose of this chapter is to give a comprehensive overview of functionality needed to negotiate and maintain QoS for connections. The focus is on functions important for standardization, but a number of non-standardized functions are included in the description to enable better understanding.


One group of functions relates to negotiation of bearers on different levels. The functionality needed is intimately related to the leveled bearer architecture described in Section 6.1. These functions are described in Section 6.2.1.


Another set of functions is devoted to maintaining QoS for on-going connections once bearer service contracts have been signed. These functions are described in Section � REF _Ref443810312 \r \h ��6.2.2�.


6.2.1	Functions for bearer negotiation 


6.2.1.1	Defining one Bearer Manager for each bearer type


The concept of bearers at different levels, as depicted in Figure 1 (of [� REF _Ref448908084 \r \h ��1�]), implies that a functional entity placed in a logical node is in control of each bearer type. Hence, a function denoted bearer manager is introduced. In brief, the bearer manager has the mandate to receive a request for bearers, check available resources (sometimes by requesting bearers from underlying bearer managers) and offer bearers to higher levels in response to requests. Thus, a bearer manager can be seen as an admission control function for a particular bearer type. Bearer managers are discussed further in Section � REF _Ref446489120 \r \h ��6.2.1.3�.


Since bearer negotiation takes place between bearer managers, it is important to define the location of the bearer manager of each bearer described in Section 6.1. Bearer managers are defined in � REF _Ref448648428 \h ��Table 1�.


Bearer name�
Bearer manager node�
�
End-to-end service�
External to UMTS�
�
TE/MT Bearer�
TE1�
�
External Bearer�
External to UMTS�
�
UMTS Bearer�
CN Gateway2�
�
CN Bearer�
CN Gateway2�
�
Backbone Network�
CN Gateway2�
�
Radio Access Bearer�
UTRAN (RNC)�
�
Radio Bearer�
UTRAN (RNC)�
�
Iu Bearer�
UTRAN (RNC)�
�
UTRA FDD/TDD Bearer�
UTRAN (RNC)�
�
Physical Bearer�
UTRAN (RNC)�
�
This may e.g. be a local radio network, which is of no concern for UMTS


FFS (this is a change of view compared to GPRS)


Table � SEQ Table \* ARABIC �1�. Location of the bearer manager for each bearer defined in Section 6.1.





6.2.1.2	Overview of bearer negotiation in different nodes


Using the above defined locations of bearer managers, an overview of the functionality needed in different nodes for negotiating UMTS bearers is given in � REF _Ref446489429 �Figure 1�.


Referring to the figure, a UMTS bearer setup procedure starts with an external request, either from the terminal side or from the external network. The request is translated to a UMTS bearer request in a Translator and forwarded to the UMTS bearer manager. 


The UMTS bearer manager maps the request on requests for a CN bearer and a Radio Access bearer. The Radio access bearer manager in turn maps this request on requests for a Radio bearer and an Iu bearer. 


The Radio, Iu and CN bearer managers check their available resources for this particular terminal and return offered bearers in response to the requests. (Note that a Radio bearer offer is terminal-specific, since a Radio bearer may have to use a different amount of radio resources depending on the radio situation of the terminal).


The Radio Access and UMTS bearer managers match offers and requests, and if a UMTS bearer can be offered, the bearer is set up using the offered bearers on all levels, otherwise the request is denied.


As long as the managers of bearers of two adjacent levels are located within the same node, the negotiation between them is not subject to standardization. Instead, the only standarization-relevant situation is when bearers of adjacent levels have their managers at different nodes, since this leads to negotiation over open interfaces.
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Figure � SEQ Figure \* ARABIC �1�. UMTS functions for bearer negotiation. An external request from the terminal side or the fixed network is translated to a request for a UMTS bearer, which is handled within UMTS. The response is an offered UMTS bearer or an access denial message.





6.2.1.3	Detailed view of different bearer managers


The UMTS bearer and Radio Access bearer managers are similar in a sense that they do not control transmission resources themselves. For them, checking for available resources instead comprises requesting bearers from lower levels. The tasks of these bearer managers can be summarized in the following list (� REF _Ref443810045 �Figure 2�):


receiving a request for a bearer;


determining whether the subscriber/terminal in question may use that bearer (capability check);


mapping the bearer parameters of the allowed bearer onto parameters for lower level bearers;


requesting bearers from lower level bearer managers in order to realize the requested bearers; 


receiving bearer grant messages from lower level bearer managers;


mapping back the offered lower level bearers to a bearer offer to a higher level; and 


matching offer and request to produce a final offer to a higher level in response to the original request.
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Figure � SEQ Figure \* ARABIC �2�. Principal view of the UMTS bearer and Radio Access bearer managers (which both have similar functionality). Different arrow types indicate different bearer types.





The Radio, Iu and CN bearer managers are similar, since each include a resource manager that controls a part of the transmission path through UMTS. Thus, to check available resources, such bearer manager simply asks its internal resource manager. The tasks of such bearer manager are summarized in this list (� REF _Ref446493416 �Figure 3�):





receiving a request for a bearer;


determining if the bearer in the request can be offered to this particular terminal; and 


offering the available bearer to a higher level in response to the original request.
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Figure � SEQ Figure \* ARABIC �3�. Principal view of the Radio, the Iu and the CN bearer managers (which all have similar functionality).





6.2.2	Functions for maintaining QoS for established bearers


A number of functions are included in UMTS to maintain QoS for established bearers. The most important ones are depicted in � REF _Ref446496754 �Figure 4�.


Maintaining bearer contracts is the task of the resource managers within the Radio, Iu and CN bearer managers. Thus, those resource managers have double roles: to assist in bearer negotiation (Section � REF _Ref446489120 \r \h ��6.2.1.3�), and to maintain QoS for established bearers. The resource managers are fully in charge of their respective resources, and shall spend them on established bearers to maintain bearer contracts as well as possible according to resource control algorithms. These algorithms are not subject to standardization.


The amount of incoming data that UMTS can tolerate for a certain bearer is specified by the UMTS bearer attributes (Section 6.4.1). To protect UMTS from incoming data that exceeds the specified amount, CN Gateway and MT include conditioning functionality which includes re-shaping of data and, at least for the CN Gateway, policing.


Within a data flow to a user, there may be parts that shall be mapped onto different UMTS bearers. This is the task of the mapper, located in the MT and CN Gateway. In a strict sense, the mapper is not part of maintaining QoS for a bearer, but it is included here to enable understanding of the concept.
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Figure � SEQ Figure \* ARABIC �4�. Functions for maintaining QoS for established bearers. (The task of the mapper is not explicitly to maintain QoS, but it is included to improve understanding.)





3.	PROPOSAL


It is proposed that the existing text in Section 6.2 in [� REF _Ref448908084 \r \h ��1�] is replaced by the text proposed in this paper.
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