
3GPP TSG-RAN3 #53
R3-061070
28th August – 1st September 2006
Tallinn, Estonia
Source:                    
NTT DoCoMo
Title:  
Flexibility of QoS parameter setting in eNB
Document for:        
Discussion and Approval
Agenda Item:         
12.15.3
1
Introduction
As the discussion of QoS signalling in S1 i/f in SA2 and RAN2 pointed out, it is a fact that there are some problems in the number of QoS parameters in today’s UMTS and in the ineffectiveness on how those parameters are set during e.g. RAB assignment procedure. Although today’s rich numbers of QoS parameters (and their value ranges) allows great freedom for the operators  when setting QoS for services, it turns out that, although it may vary between services, there are some of those parameters that are not necessary, and they also cause difficulties in the matter of test spec to guarantee interoperability.  
Although the ‘label approach’ solution, as defined in SA2 LS (S2-062526) or 23.882, is said to be able to simplify today’s QoS signalling problem and complexity, it is necessary to study further how the ‘label approach’ should be adopted so that the flexibility of operators on applying their policies, enhancing and introducing new services will still be maintained effectively.
This document tries to clarify the ‘label’ approach and proposes how to maintain the flexibility of operator on applying policies, enhancing and introducing new services.
2 Discussion

2.1 Review on approaches for QoS

Signalling Approaches in RAN3
RAN3 discussion result on QoS signalling over S1 i/f was summarized in R3-060958, and was sent as an LS to SA2. There are 4 approaches on how the QoS should be signalled through S1, they are:
1. Approach 1:
Mainly similar like today’s scheme. QoS attributes (similar to those in TR23.107) are all signalled over S1, according to the necessity of each service. The eNBs will translate these QoS attributes according to an implementation specific way.
2. Approach 2:
- Standardizing all possible combination of QoS attributes and their values into QoS profiles, and how the QoS profiles will be mapped onto QoS labels.
- Only the QoS label, MBR, GBR are signalled over S1.
- The eNB will translate the QoS attributes listed inside a QoS profile in an implementation specific way.
3. Approach 3:
- Standardizing a confined subset or all of possible combinations of QoS attributes and their values into QoS profiles
- Let operators to pre-configure the mapping between the standardized QoS profiles onto QoS labels.
- QoS label, MBR and GBR are signalled through S1 to eNB.
- The eNB will translate the QoS attributes listed inside a QoS profile in an implementation specific way.
4. Approach 4:
- Standardizing a number of ‘traffic handling behaviour’s for eNB.
- Standardizing the mapping between ‘traffic handling behaviour’s and QoS labels.
- QoS label, MBR and GBR are signalled through S1 to eNB.
- The eNB will translate the parameters inside a ‘traffic handling behaviour’ in an implementation specific way.
Furthermore, RAN3 also agreed to consider the following two points, inter-operability and how fast a new service can be introduced. The following two points are in a trade-off relation and therefore an optimum solution, that balanced both needs, should be considered. 

· Openness and Possibility for standardization success
It should be considered what level of inter-operability testing would be required to make any interface truly multi-vendor.
· Time for introduction of new services
It should be considered how fast and complex the process would be for an operator to introduce new services requiring a new QoS profile in an already deployed LTE network
Signalling Approach from SA2
In LS back from SA2 (S2-062526), SA2 seems to have decided that QoS signalling in S1 is done with an approach almost similar to approach 4 with some differences:

· The definition of QoS profile in S2-062526 is the n-tuple of <label, MBR and GBR, and ARP (FFS)> that will be signalled over S1 to eNB.
(Whereas in RAN3 QoS profile is a standardized set of  n-tuple of assigned values to QoS attributes)

·  The label will identify (be mapped to) a specific ‘traffic handling behaviour’ that is expected from eNB. 
· A number of ‘traffic handling behaviour’s will be standardized to enable operators to guarantee consistency of traffic handling for specific services in multi-vendor and roaming scenario.

The discussion below addresses the approach 4 or approach agreed in SA2.
2.2 Topic 1: What is ‘traffic handling behaviour’?
Definition of ‘General QoS’ and ‘RAT Specific QoS’
When the word “QoS” is referred, we have to be careful about what level of QoS parameter is actually on the topic. In this document we assume that there are two levels of the QoS expression,, they are ‘General QoS’ and ‘RAT specific QoS’. The difference between General QoS and RAT specific QoS are:
· General QoS
General QoS is a set of QoS parameters that will describe the general quality that need to be provided to a certain service.
For example MBR, GBR, Residual Bit Error, Maximum Transfer delay and etc. (mostly those attributes in TR23.107) and possibly also operator’s specific policy.
In other words, General QoS will include service level QoS and operator’s specific policy, e.g. operator will want to differentiate the QoS of ‘best effort service’ between ‘high class user’ and ‘low class user’.
· RAT specific QoS
RAT specific QoS is a set of QoS parameters that will describe specifically how a data (packet) should be treated in radio transmission process, and these parameters are highly depends on the radio access scheme.
For example maximum retransmission number (MAX DAT) and Tx/Rx timers are in RLC and discard timer, maximum retransmission number are in MAC..

In UMTS, General QoS is signalled over RANAP to RNC and in the RNC a RAT specific QoS are setup based on the General QoS. Due to an effective layer separation in UMTS, RAT specific QoSs are hidden from the CN. 
One of examples of effective layer separation between RAN and CN is the introduction of HSDPA. In HSDPA, even when RAT specific QoSs need to be enhanced, there was no need to change the specification of General QoS.
Mapping alternatives of a ‘label’
Since in approach 4 in RAN3 and ‘label approach’ in SA2 addressed that ‘traffic handling behaviour’ will be standardised, it needs to be clarified what parameters are included in a ‘traffic handling behaviour’.

Figure 1 shows the two possible mapping alternatives of a ‘label’ to a ‘traffic handling behaviour’.

· Alternative 1: A ‘label’ is mapped to a set of ‘General QoS’ attributes.
- A set of ‘General QoS’ corresponding to each ‘label’ are standardised.
- The corresponding set of ‘General QoS’ is translated to a ‘RAT specific QoS’ parameters.
 How to translate from ‘General QoS’ to ‘RAT specific QoS’ needs to be discussed. (addressed in 2.3)
· Alternative 2: A ‘label is mapped directly to a set of ‘RAT specific QoS’ attributes.
- A set of ‘RAT specific QoS’ corresponding to each ‘label’ are standardised.
Note that the parameters inside the following figure are just for explanation purposes. It is necessary to clarify what are the necessary parameters for each THB. 
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Figure1: mapping alternatives of a ‘label’ inside eNB
Which mapping alternative should be adopted?

When a ‘traffic handling behaviour’ will be standardised, DoCoMo believes that it would be much more easier if mapping alternative 1 is taken as the assumption, due to the following reasons:
· General QoS and RAT specific QoS separation like UMTS is still effective in LTE. Defining/standardising a set of ‘RAT specific QoS’ parameters as a definition of a ‘label’ is a difficult and troublesome task.
- eNB should have the ability to modify the radio parameters (RAT specific QoS) according to the radio condition, e.g. eNB may want to maintain the same delay by double the TTI and half the re-transmission number, etc.
- Enhancement in radio access scheme will create a situation where a number of label corresponds to a number of ‘RAT Specific QoS’ parameter sets, and they are all used to realised a same service (application). 
As a comparison, in HSDPA, as an enhancement of radio access in 3G, CN is never aware of the ‘RAT specific QoS’ set of attributes available or being used in the RAN, to realise a certain service. 
- The long standardisation time will be needed for operator and vendor to agree on the ‘RAT specific QoS’ parameter corresponding to a certain ‘label’.
· When multi access is considered, it is easier to define a QoS parameter of each service in a ‘General QoS’ level, and let the corresponding access network decide the ‘RAT specific QoS’ 
Conclusion: 
- Mapping alternative 1 should be taken as an assumption: a ‘label’ should be mapped into (define) a set of ‘General QoS’ attributes, and NOT into a set of ‘RAT specific QoS’.
-‘Traffic Handling Behaviour’ contains a set of ‘General QoS’ attributes.
2.3 Topic 2: RAT specific QoS setting
This subsection discusses on how the ‘General QoS’ should be translated into ‘RAT Specific QoS’ in mapping alternative 1.(figure 1)
Residual Bit Error and Transfer Delay, as a representative of ‘General QoS’ and that are defined in 23.107, are the example of those QoS attributes which values are strongly depends on the type of service/ application, and therefore may be defined independently from operator’s policy. 
However, the translation of a ‘RAT specific QoS’ from a ‘General QoS’ should be flexibly done in an operator implementation specific way (not standardized). 
If the translation is not done in an implementation specific way, the following problems will occur. 
· Difficulties on applying operator’s policy 
In 3G, the service/application level QoS is defined by SA1, SA4 in a range of values where the quality is satisfied. An operator has the freedom to choose the definite value of the service level (general)  QoS and then translate them to radio specific parameters according to their policy.
If the translation from ‘General QoS’ parameter into ‘RAT Specific QoS’ parameters is strictly defined or even standardized the operator can not adjust the parameter according, e.g. to the network condition. For example in scarce network, an operator may want to prioritize the QoS performance (Residual Bit Error and Transfer delay) by allocating more radio resources to a UE, but however in a dense network, an operator will choose to prioritize Radio Capacity performance with a minimum satisfied QoS.
· Difficulties to cope with different abilities of equipments from different vendors. 
Differences in processing abilities of equipments manufactured by different vendors will cause variation in the delay characteristics of the network and so will the delays in transmission line. If the total tolerable delay is deducted by these delays, the tolerable delay for scheduler in eNB will also be varied among different vendors and different NW environment.
The solution for this matter can be by tuning the translated value from General QoS to RAT specific QoS. 
However, the tuning process can not be done if the exact values in RAT specific QoS are standardised .
· Difficulties to introduce and enhance new service(s) in a flexible manner 
It is necessary for operator to be able to introduce new services and enhance them whenever necessary. 
Meaning that from time to time those services may need a fine parameter tuning, in a certain time operator wants to divide a certain defined (standardized) service into several classes.
However, if there are no flexibility when translating ‘General QoS’ to ‘RAT specific QoS’, these new service introductions, fine and small enhancements of defined services will always necessitate a standardization process, and will result in ineffectiveness and too much standardization efforts.
Conclusion: It is necessary for operators to have certain flexibility to translate ‘General QoS’ into ‘RAT specific QoS’ in an implementation specific manner.
2.4 Topic 3: General QoS setting (attributes to be signalled out-band)
[image: image2.emf]MME

S1

• Label #x

• MBR

• GBR

• ARP (FFS)

•

Other necessary attributes

eNB

Discussion Topic 3

MME

S1

• Label #x

• MBR

• GBR

• ARP (FFS)

•

Other necessary attributes

eNB

Discussion Topic 3


Figure 2: Other necessary ‘General QoS’ attributes to be signalled out-band
In the ‘label approach’ described in SA2 LS back (and 23.882), in addition to the ‘label’, other QoS attributes: MBR, GBR, ARP (FFS) are signalled out band.
From operator perspective, it is an advantage to be able to differentiate the QoS each user based on their subscription information.
For example an operator would want to differentiate a high class user from a low class user for every service it has.
In this case, it is considered not necessary to include the subscription based identifier inside the standardized mapping table (traffic handling behaviour) inside the eNB. 
Therefore, to enable the operators to indicate subscriber base QoS policies, other additional attributes in out-band signalling should be considered. 
Conclusion:
It may be necessary to define other ‘General QoS’ attributes that need to be signalled out-band in order to allow operators to apply their policies, to enhance and introduce new services, e.g. subscriber based QoS indicator. 
3. Conclusion and Proposal

DoCoMo propose to agree on the followings:
· It is necessary to maintain the certain flexibility of operators to apply policies, enhance and introduce new services when setting General QoS and RAT specific QoS.

· Mapping alternative 1 should be taken as an assumption: A ‘label’ is mapped into a set of ‘General QoS’ attributes, and NOT to a set of ‘RAT specific QoS’ attributes.

· ‘Traffic Handling Behaviour’ contains a set of ‘General QoS’ attributes.

· Detail parameters defined as ‘General QoS‘ and ‘RAT specific QoS’ are need to be further discussed in SA2, and RAN2 , respectively.

· Regarding on RAT specific QoS setting:
It is necessary for operators  to have certain flexibility to translate ‘General QoS’ into ‘RAT specific QoS’ in an implementation specific manner.
· Regarding on General QoS setting:
 It may be necessary to define other ‘General QoS’ attributes that need to be signalled out-band in order to allow operators to apply policies and to enhance and introduce new services.
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