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1.  Introduction

According to TR 23.882 and TS 23.401, each SAE bearer (GBR and Non-GBR) is associated with the following bearer level QoS parameters. 
· Label

· Allocation and Retention Priority (ARP)

Furthermore, TS 23.882 states the “need to standardize mapping table Standardized Label ( Label Characteristics” and the meaning of Label Characteristics is currently decided to be: 

Label Characteristics = < SAE Bearer type (GBR or Non-GBR), delay budget (left over in eNB per packet (UL+DL)); loss tolerance (of traffic per SAE bearer); other (FFS) >.
This paper elaborates further on the meaning of Label, its association with Label Characteristics and the properties of a standardized “Labels -> Label Characteristics” mapping table.

Finally, some proposals are made.
2.  Label -> Label Characteristics Mapping Principles
The following guidelines are proposed for the mapping of Labels and Label Characteristics:
· Every standardized Label points to one set of Label Characteristics
· There is a 1-to-1 mapping between a Label and a set of Label Characteristics, i.e. two different Labels point to two different sets of Label Characteristics
· The Label -> Label Characteristics mapping  table has an agreed format 
· It should still be possible for an operator to define a proprietary Label pointing to a set of Label Characteristics “unknown” to the outside world. In this case, roaming scenarios will have to be handled appropriately. 
3. Need for a one-to-one Label -> Label Characteristics Mapping
The need to have a standardized mapping table of Label to Label Characteristics, with a one-to-one relationship between the two (second bullet above), has the following motivation:
If the mapping between Label and Label Characteristics is left vague, e.g. if multiple Labels can point to the same set of Label Characteristics, then it would be difficult to handle the same service consistently among different eNodeB implementations.
For example, consider the following case
Label 35 
=
 < delay budget = 100 ms, loss tolerance = 10^-4, etc. >

Label 37 
=
 < delay budget = 100 ms, loss tolerance = 10^-4, etc. >
In this case, Label 35 and 37 both point to the same set of Characteristics and it is not clear what is different between 35 and 37. 
The risk here is that eNB vendors perform a “proprietary” differentiation of 35 and 37 in their own implementations, i.e. everyone would have “his own” interpretation of how 35 is different from 37.

However, if these “personal” interpretations are different from each other, it would become very difficult for an operator to map a service to either 35 or 37 in a multi-vendor network or in roaming cases. 

In fact, within the operator’s home network, vendor A could have interpreted label 35 as “meet these label characteristics for a high priority user” and vendor B could have interpreted it as “meet these label characteristics for a low priority user”. This would create a user experience dependent on how the user moves across eNodeB.
Note that the problem would be even more severe in the roaming case.

For this reason, with “one-to-one” it is meant
· every Label points to one set of Label Characteristics,
· every set of Label Characteristics points to one Label
It can of course be argued that some additional differentiation among Labels is required beyond the “radio-related” parameters that currently constitute the Label Characteristics. 
In particular, some differentiation related to the “tiering” of services may be needed. 
This is acknowledged and a related contribution ([1]) attempts to address this issue
4. Operator Specific Label -> Label Characteristics Mapping
It should still be allowed for operators to specify some Labels that are not standardized, i.e., where there is no specified corresponding set of Label Characteristics
However, how to handle such services in the roaming cases needs to be clarified, i.e. how does the visited network handle a service for which the home network is employing a non-standardized Label. 
For example, when a UE is roaming to another operator’s network, a mechanism to signal the Label Characteristics from the home to the visited network could be envisaged.
5. Partitioning of the Label Space

In order to define Labels that are standardized as well as operator specific Labels, the Label space is to be partitioned
The partitioning should be enough to account for

· 3GPP specific access types
· non-3GPP specific access types
· operator specific (non-standardized) Labels
· vendor specific (non-standardized) Labels

A possibility to achieve this is to create a partitioning that allows various organizations to allocate label values. 
An example of partitioning is therefore as follows
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Figure 1. Exemplary Label structure
In this example

· Name Space ID identifies the organization that allocates the “Assigned Value” (e.g. 3GPP, or any other entity that is not 3GPP)
· Assigned Value is the value that will identify a set of Label Characteristics

The size of the fields should be sufficient for all practical purposes. In this case, it may be taken into account that the QCI is currently an “ENUM” with a 32 bit size.
6. Relationship between QCI and Label
3GPP TS 23.401 states that the Label signaled on S1 is the same as the QCI signaled on S7

It is therefore proposed to “merge” the definition of QCI and Label.

An example is provided in the following section

7. Example of Label / Label Characteristics Mapping Table
The following table constitutes a proposal for a mapping table of Labels and Label Characteristics.

Note that this table incorporated the Label Characteristic “Relative Priority” proposed in [1]
	Label
	Label Characteristics
	“QCI” parameters
	Example Services

	
	Bearer
Type
	eNB Packet Delay Budget
	Loss 
Tolerance

	Relative Priority
(see [1])

FFS
	Traffic Class
	THP
	Sign.
Indic.
	Source Stati.
Descr.
	

	[…]
	
	
	
	
	
	
	
	
	

	LC-10
	Non-GBR
	Medium
(< 100 ms)
	Medium
(< 10^-4)
	1
	tbd
	tbd
	tbd
	tbd
	NRT: TCP interactive
RT: VoIP, Video (live)

	LC-11
	Non-GBR
	Medium
(< 100 ms)
	Medium
(< 10^-4)
	2
	tbd
	tbd
	tbd
	tbd
	NRT: TCP interactive
RT: VoIP, Video (live

	LC-12
	Non-GBR
	Medium
(< 100 ms)
	Medium
(< 10^-4)
	3
	tbd
	tbd
	tbd
	tbd
	NRT: TCP interactive
RT: VoIP, Video (live

	[…]
	
	
	
	
	
	
	
	
	

	LC-20
	GBR
	Low
(< 50 ms)
	High
(< 10^-3)
	1
	tbd
	tbd
	tbd
	tbd
	
RT: VoIP, Video (live)

	LC-21
	GBR
	Low
(< 50 ms)
	High
(< 10^-3)
	2
	tbd
	tbd
	tbd
	tbd
	RT: VoIP, Video (live)

	LC-22
	GBR
	Low
(< 50 ms)
	High
(< 10^-3)
	3
	tbd
	tbd
	tbd
	tbd
	RT: VoIP, Video (live)


Table 1. Proposed Label / Label Characteristics mapping table
8. Maintenance aspects
It needs to be decided how the mapping table between Labels and Labels characteristics is maintained

It is proposed that the mapping table, of which an example was provided in the previous section, is maintained outside of the 3GPP specification (e.g.: 3GPP secretariat). 
This is to facilitate faster registration of standardized Labels whenever necessary, without depending on the timing of 3GPP Releases.

For example, IANA acts in this fashion in relationship with the IETF.
9. Conclusions
This paper has discussed various aspects related to the handling of the label. 
The following proposals are made:
a) Every standardized Label points to one set of Label Characteristics

b) There is a one-to-one mapping between a Label and a set of Label Characteristics, i.e. two different Labels point to two different sets of Label Characteristics
c) The Label -> Label Characteristics mapping table has an agreed format as proposed in Section 7
d) The aforementioned mapping table is maintained outside of the 3GPP specification

e) The description of QCI and Label is merged in the aforementioned mapping table

f) The label is a N+V bit field partitioned as proposed in Section 5

g) Based on the partitioning, it is possible for an operator to define a proprietary Label pointing to a set of Label Characteristics “unknown” to the outside world. Within this context, it is discussed and clarified how to handle in the roaming case services mapped to operator-specific Labels 
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