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1 Introduction

At the RAN5#38 there was a proposal for interoperability radio bearers for 3GPP conformance testing in [1] R5-080188. 

The purpose of this document is to analyse this initial proposal and suggest way forward for defining reference radio bearer configurations and combinations for 3GPP conformance testing.

2 Discussion
2.1 What need to be covered by 3GPP conformance tests for radio bearer combinations?

In [1] the following radio bearer combinations were proposed to be added to the RAN5 LTE work plan.

	Title
	Batch #
	Segment

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7)
	1A
	1-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2
	1B
	1-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI4
	1B
	1-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6
	1B
	1-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI2
	2
	2-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI4
	2
	2-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI8
	2
	2-RB

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI4 + QCI6
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI6 + QCI8
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI4 + QCI6 + QCI8
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI6 + QCI8 + QCI9
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI4 + QCI6 + QCI8 + QCI9
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI5 + 2*QCI6 + 2*QCI8 + 2*QCI9
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI5 + 2*QCI6 + 2*QCI8 + QCI2 + QCI4
	3
	3-variety

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI1 + QCI2 + QCI4 + QCI5 + QCI6 + QCI8 + QCI9
	3
	3-variety


These radio bearers use references to different QCI (QoS Class Identifier) values. QCI values and their mapping to standardized characteristics is captured in Annex B of [2] TS 23.401. Section 4.7.3 of [2] defines QCI:

	A QCI is a scalar that is used as a reference to access node-specific parameters that control bearer level packet forwarding treatment (e.g. scheduling weights, admission thresholds, queue management thresholds, link layer protocol configuration, etc.), and that have been pre-configured by the operator owning the access node (e.g. eNodeB). A one-to-one mapping of standardized QCI values to standardized characteristics is captured in Annex B.


NOTE 1:
On the radio interface and on S1, each PDU (e.g. RLC PDU or GTP-u PDU) is indirectly associated with one QCI via the bearer identifier carried in the PDU header. The same applies to the S5 and S8 interfaces if they are based on GTP-u.


QCI values are not signalled to the LTE terminal over the air interface, but are more indirectly associated with a set of configuration and combinations of Layer 1 and Layer 2 parameters. The realisation of the set of Layer 1 and Layer 2 parameters associated with a certain QCI value will be up to the E-UTRA network implementations and operator deployment decisions. Thus, RAN5 should not specify radio bearer parameter sets labelled as QCI-configurations, but more focus on achieving test coverage of representative radio bearer configurations. 

To achieve the necessary test coverage then RAN5 needs to specify a number of representative Signalling Radio Bearer (SRB) and Data Radio Bearer (DRB) parameter sets as well as a number of representative SRB and DRB combinations in [3] TS 36.508.

Section 2.2 is discussing SRB and DRB combinations for RAN5 conformance testing and is proposing a naming convention for radio bearer combinations to be specified in [3]. Section 2.3 is discussing how to specify SRB and DRB parameters in [3]. Section 2.3 is also proposing a structure for specifying the SRB and DRB parameters and combinations in [3]. Section 2.4 propose an initial list of radio bearer combinations to be specified in [3] for 3GPP radio bearer conformance testing. 
2.2 Naming convention for SRB and DRB combinations in TS 36.508
A radio bearer combination of signaling radio bearers (SRBs) and Data Radio Bearers (DRBs) can generically be defined as:

N * SRB for DCCH + Default DRB + M * Dedicated DRB, where
· N=1..2 is the number of bearers for SRBs on DCCH
· SRB1 is for NAS messages and for most RRC messages (established at during RRC connection establishment)
· SRB2 is for high-priority RRC messages,
· The Default DRB remains permanently established to provide the UE with always-on IP connectivity to a certain PDN. As this DRB is associated with TCP based services then this will be an AM radio bearer.
· M=0..Mmax is the number of Dedicated DRBs, where Mmax = L - N + 1, where L is the maximum number of bearers capable by the UE. These dedicated bearers will be UM (e.g. for conversational services) or AM (TCP-based services).
To keep the number of radio bearer test cases to a reasonable level then the number of radio bearer parameter sets and combinations need to be carefully considered. Also the different LTE UE categories and its capabilities need to be considered when choosing the representative parameters and combinations to secure that the necessary test coverage is achieved for all UE categories.
For specifying the SRB and DRB combinations on DL-SCH and UL-SCH then the following naming convention is proposed for [3]:
<SRB> + [<MAM >x]AM DRB [/<additional AM DRB info>] [+ [<MUM>x] UM DRB [/<additional UM DRB info>]] [- <additional MAC/PHY info>], where

[ ]

= Indicates optional information

<SRB> 

= ”SRB1 for DCCH” or “SRB1 and SRB2 for DCCH”
<MUM >, <MAM >

=  2..FFS (for the case of 1 then no need to specify “1x”)
<additional UM DRB info> 
=
Additional information related to UM DRB configuration, e.g. such as uni-directional UL or DL (bi-directional assumed to be the default)

<additional AM DRB info> 
=
Same as <additional UM DRB info> but for the AM case

<additional MAC/PHY info>
=  Information related to MAC and/or PHY configuration, e.g. such as 64QAM, MIMO
In case of additional information is specified for a UM or AM DRB then multiple entries of the UM and/or UM DRB need to be included, see example below.

As the “Default DRB” as described above is an AM DRB then this DRB will be part of the AM DRBs in the combinations in [3]. Thus it is assumed that there always will be at least one AM DRB in the radio bearer combinations on DL-SCH and UL-SCH.

Examples:

SRB1 and SRB2 for DCCH + AMD DRB 

SRB1 and SRB2 for DCCH + AMD DRB + UM DRB/uni-directional + 2xAM DRB – 64QAM
SRB1 and SRB2 for DCCH + AMD DRB + UM DRB/uni-directional + 2xUM DRB
2.3 Specifying SRB and DRB parameters and combinations in TS 36.508
The different areas for specifying radio bearer parameters can be divided between SRB Layer 2, DRB Layer 2 and common PHY/MAC parameters.  

The SRB Layer 2 specific configurations will comprise of:
· SRB identify

· RLC configuration

· Radio bearer mapping

The DRB Layer 2 specific configurations will comprise of:

· RB identity

· PDCP configuration

· RLC configuration

· Radio bearer mapping

Common MAC/PHY configurations for a SRBs and DRBs combination will comprise of:
· MAC configuration

· Transport Channel configuration

· Physical Channel configuration

It is proposed that RAN5 will specify representative parameter sets for the areas highlighted in bold and that those configurations is then re-used to specify representative SRB and DRB combinations. It is expected that RAN2 will introduce a default RLC configuration for SRB1 in [4] TS 36.331. It is FFS if RAN2 also will specify any default configuration(s) for other parts of radio resource configurations. Specification of parameter sets in [3] will be a mix of references to default configurations in [4] and additional explicitly specified parameter sets in [3] to increase test coverage. 

The following structure is proposed for [3]:
x 
SRB and DRB parameters and combinations

x.1
SRB and DRB parameters

x.1.1

SRB RLC configurations

x.1.2

DRB PDCP configurations

x.1.3

DRB RLC configurations

x.1.4

MAC configurations

x.1.5

Physical Channel configurations

x.2
SRB and DRB combinations
x.2.1

Combinations on DL-SCH and UL-SCH

x.2.1.1


<DL/UL-SCH Combination#1>


…

x.2.1.k


<DL/UL-SCH Combination#k>


x.2.2

Combinations on MCH

x.2.2.1


<MCH Combination#1>


…

x.2.2.m


<MCH Combination#m>


The specification of the radio bearer combinations in section x.2 is specified by a combination of the parameter sets in section x.1. Section x.2 will also specify the parameters for the radio bearer combination which are not covered by configurations in section x1.

2.4 Proposed list of representative SRB and RB combinations 
The table below analyse the EPS bearer combinations in [1] and map them to radio bearer combinations based on the naming convention and structure as proposed in section 2.2.  
	Title
	Batch #
	Segment
	Associated radio bearer combination
	Comment

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7)
	1A
	1-RB
	SRB1 and SRB2 for DCCH + AM DRB
	QCI7 is in [2] associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2
	1B
	1-RB
	SRB1 and SRB2 for DCCH + AM DRB + UM DRB
	QCI7 is in [2] associated with TCP-based services (AM) and 

QCI2, QCI4 and QCI6 are in [2] associated with conversational services (UM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI4
	1B
	1-RB
	
	

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6
	1B
	1-RB
	
	

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI2
	2
	2-RB
	SRB1 and SRB2 for DCCH +  AM DRB + 2xUM DRB
	QCI7 is in [2] associated with TCP-based services (AM) and 

QCI2, QCI4 and QCI6 are in [2] associated with conversational services (UM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI4
	2
	2-RB
	
	

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI6 + QCI8
	2
	2-RB
	SRB1 and SRB2 for DCCH +  2xAM DRB + UM DRB
	QCI6 is in [2] associated with conversational services (UM) and QCI7 and QCI8 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI4 + QCI6
	3
	3-variety
	SRB1 and SRB2 for DCCH + AM DRB + 3xUM DRB
	QCI7 is in [2] associated with TCP-based services (AM) and 

QCI2, QCI4 and QCI6 are in [2] associated with conversational services (UM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI6 + QCI8
	3
	3-variety
	SRB1 and SRB2 for DCCH + 2xAM DRB + 2xUM DRB
	QCI2 and QCI6 are in [2] associated with conversational services (UM) and QCI7 and QCI8 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI4 + QCI6 + QCI8
	3
	3-variety
	
	QCI4 and QCI6 are in [2] associated with conversational services (UM) and QCI7 and QCI8 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI6 + QCI8 + QCI9
	3
	3-variety
	SRB1 and SRB2 for DCCH + 3xAM DRB + 2xUM DRB
	QCI2 and QCI6 are in [2] associated with conversational services (UM) and QCI7, QCI8 and QCI9 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI2 + QCI4 + QCI6 + QCI8 + QCI9
	3
	3-variety
	SRB1 and SRB2 for DCCH + 3xAM DRB + 3xUM DRB
	QCI2, QCI4 and QCI6 are in [2] associated with conversational services (UM) and QCI7, QCI8 and QCI9 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI5 + 2*QCI6 + 2*QCI8 + 2*QCI9
	3
	3-variety
	SRB1 and SRB2 for DCCH + 6xAM DRB + 2xUM DRB
	QCI6 is in [2] associated with conversational services (UM) and QCI5,QCI7,QCI8 and QCI9 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI5 + 2*QCI6 + 2*QCI8 + QCI2 + QCI4
	3
	3-variety
	SRB1 and SRB2 for DCCH + 4xAM DRB + 4xUM DRB
	QCI2,QCI4 and QCI6 are in [2] associated with conversational services (UM) and QCI5,QCI7 and QCI8 are associated with TCP-based services (AM)

	SRB for DCCH + Default EPS bearer (bearer "match all" TFT filter with QCI7) + QCI1 + QCI2 + QCI4 + QCI5 + QCI6 + QCI8 + QCI9
	3
	3-variety
	
	QCI1,QCI2,QCI4 and QCI6 are in [2] associated with conversational services (UM) and QCI5, QCI7, QCI8 and QCI9 are associated with TCP-based services (AM)


From the table above then the following radio bearer combinations on DL-SCH and UL-SCH is proposed to be used as initial working assumption for [3]. 

Further analysis of the UE capabilities for different UE categories is needed to decide if all combinations are needed or if some combinations can from a test coverage perspective be considered implicitly tested by other combinations. 

There is also a need to further investigate which RLC, MAC and PHY variants that need to be covered by the radio bearer test cases and which are covered by the L2 and RF/RRM test cases.

	Draft Clause in [3]
	Title

	x.2.1.1
	SRB1 and SRB2 for DCCH + AM DRB

	x.2.1.2
	SRB1 and SRB2 for DCCH + AM DRB + UM DRB

	x.2.1.3
	SRB1 and SRB2 for DCCH + AM DRB + 2xUM DRB

	x.2.1.4
	SRB1 and SRB2 for DCCH + 2xAM DRB + UM DRB

	x.2.1.5
	SRB1 and SRB2 for DCCH + AM DRB + 3xUM DRB

	x.2.1.6
	SRB1 and SRB2 for DCCH + 2xAM DRB + 2xUM DRB

	x.2.1.7
	SRB1 and SRB2 for DCCH + 3xAM DRB + 2xUM DRB

	x.2.1.8
	SRB1 and SRB2 for DCCH + 3xAM DRB + 3xUM DRB

	x.2.1.9
	SRB1 and SRB2 for DCCH + 6xAM DRB + 2xUM DRB

	x.2.1.10
	SRB1 and SRB2 for DCCH + 4xAM DRB + 4xUM DRB


3 Proposal

It is proposed that the RAN5 work plan is updated based on the SRB and RB combinations as listed in section 2.4. 

It is further proposed that the structure of radio bearer parameters and radio bearer combinations in [3] follows the principles as outlined in section 2.3. 
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