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1
Introduction

At the last RAN5 meeting, Ericsson presented a structure and principles for E-UTRA radio bearer configurations [1], which was agreed in principle.

In this contribution, we discuss how the detailed configurations can be specified, including default message contents, to support the RB configurations.

2
Discussion

For UTRA, we have specified the radio bearer configurations using a special format (a mix of text and tables) in separate sections 6.10-6.11. In order to setup those configurations, the default RADIO BEARER SETUP message in section 9 is adopted using a set of conditions and in some cases references to the radio bearer configuration specification section.
The result is (1) a large default RADIO BEARER SETUP message with a bit of redundancy in itself by repeating IE which have the same values for several configurations; and (2) partly duplication of parameter settings in section with the default message contents in section.
For E-UTRA, we address partly the first issue by introducing a possibility to name IE values including structures of IEs, meaning that a set of values can be referred to and reused in several places. If there is a need, we can also introduce more advanced notations to minimize redundancy.

The second issue needs some further discussion. In our opinion, we would like to set the following objectives on the way the radio bearer configurations are specified:

Objective A: The parameter settings for radio bearer configurations should be specified in one location in the spec without duplication. 
Objective B: It should be obvious how the set the information elements in the RRC messages used for establishing a given radio bearer configuration.
Objective C: The specification of radio bearer configurations should be compact and readable.

Objective D: It should be easy to refer to a radio bearer configuration, and to adapt a given radio bearer configuration using exceptions.

To meet objective A and objective B, we propose to specify the RB configurations by using the content of the RRC IE “RadioResourceConfiguration”. This content is put in section 4.7.2 “SRB and DRB parameters and combinations” of TS 36.508. 
To address objective C, the list of proposed radio bearer combinations in [1] can be summarized in a generic way:
SRB1 and SRB2 for DCCH + n x AM DRB + m x UM DRB, where n=1..N and m=0..M

Further, if we go into how the content of the IE “RadioResourceConfiguration” could be specified, it becomes then natural to specify also the IE content in a generic manner. We have made a first try and it can be done, probably with some evolution of the notation we use to specific message contents. The result is very compact, as all combinations can be summarized into a single 10-15 rows table. The result can be seen in the end of the text proposal part of this contribution. 

Readability is somewhat subjective, but if we consider the hybrid ASN.1 and tabular notation we already use to specify message contents to be readable, the specification of radio bearer configurations should also be readable since it is based on the same notation. 
Regarding objective D, references can be made to section 4.7.2 from the default message content section or even by test cases. To refer to a specific combination with n x AM DRB and m x UM DRB, the following notation can be used: 

RadioResourceConfiguration-RBC(n,m).

If variants and exceptions of the default radio bearer configurations are needed, the same method as used for specific message content should be used, using the applicable IE level.  The present text proposal does not include such an example.
3
Conclusion and Proposal

In this contribution we have shown that it is possible to specify the radio bearer configurations without duplication and in a compact, readable way where it is obvious how to set the information elements and to which references easily can be made.
A text proposal to TS 36.508 [2] is provided. The proposal is based on the latest RAN2 progress [3]. It should be noted that for many IEs, the value range is so far FFS (also the presence in some cases), so it may be too early to set values on the IEs. 
To achieve compactness, the notation used had to be developed, e.g. by using “parameter passing” to named IE contents (as shown in the reference notation above: RadioResourceConfiguration-RBC(n,m)). 
We suggest that RAN5 discusses how RB configurations shall be specified, based on our proposal, and ultimately includes the text proposal in section 5 into the next version of TS 36.508.
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Text proposal to TS 36.508
4.7.2 
SRB and DRB parameters and combinations

4.7.2.1
SRB and DRB parameters

4.7.2.1.1
SRB configurations
	Information Element
	Value/remark
	Comment
	Condition

	SRB-ToAddModify ::= SEQUENCE {
	
	This type does not exist in 36.331 but corresponds to one SEQUENCE list item in srb-ToAddModifyList
	

	  srb-Identity
	1
	
	SRB1

	
	2
	
	SRB2

	  rlc-Configuration CHOICE {
	
	
	

	    default
	
	
	

	  }
	
	
	

	  logicalChannelConfig CHOICE {
	
	
	

	    default
	
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.2
DRB PDCP configurations
4.7.2.1.2.1
DRB PDCP configurations for UM RLC
	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Configuration-DRB-UM ::= SEQUENCE {
	
	
	

	  discardTimer
	FFS
	
	

	  rlc-Mode CHOICE {
	
	
	

	    rlc-UM SEQUENCE {
	
	
	

	      pdcp-SN-Size 
	ENUMERATED {len7bits len12bits}
	
	

	    }
	
	
	

	  }
	
	
	

	  headerCompression CHOICE {
	
	
	

	    notUsed
	NULL
	
	

	    rohc SEQUENCE {
	
	
	

	      maxCID-UL
	INTEGER (1..16383) DEFAULT 15
	
	

	      maxCID-DL
	INTEGER (1..16383) DEFAULT 15
	
	

	      profiles SEQUENCE (SIZE (1..maxROHC-Profile)) OF SEQUENCE {
	
	
	

	        profileInstance
	INTEGER (1..65536)
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.2.2
DRB PDCP configurations for AM RLC
	Information Element
	Value/remark
	Comment
	Condition

	PDCP-Configuration-DRB-AM ::= SEQUENCE {
	
	
	

	  discardTimer
	FFS
	
	

	  rlc-Mode CHOICE {
	
	
	

	    rlc-AM SEQUENCE {
	
	
	

	      statusReportRequired
	BOOLEAN
	
	

	      flushTimer 
	ENUMERATED {ffs}
	
	

	    }
	
	
	

	  }
	
	
	

	  headerCompression CHOICE {
	
	
	

	    notUsed
	NULL
	
	

	    rohc SEQUENCE {
	
	
	

	      maxCID-UL
	INTEGER (1..16383) DEFAULT 15
	
	

	      maxCID-DL
	INTEGER (1..16383) DEFAULT 15
	
	

	      profiles SEQUENCE (SIZE (1..maxROHC-Profile)) OF SEQUENCE {
	
	
	

	        profileInstance
	INTEGER (1..65536)
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.3
DRB RLC configurations
4.7.2.1.3.1
DRB UM RLC configurations

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Configuration-DRB-UM ::= CHOICE {
	
	
	

	  um-Bi-Directional SEQUENCE {
	
	
	

	    ul-UM-RLC SEQUENCE {
	
	
	

	      sn-FieldLength
	ENUMERATED {size5, size10}
	
	

	    }
	
	
	

	    dl-UM-RLC SEQUENCE {
	
	
	

	      sn-FieldLength
	ENUMERATED {size5, size10}
	
	

	      t-Reordering
	ENUMERATED {ms0, ENUMERATED {ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35, ms40, ms45, ms50, ms55, ms60, ms65, ms70, ms75, ms80, ms85, ms90, ms95, ms100, ms110, ms120, ms130, ms140, ms150, ms160, ms170,
ms180, ms190, ms200, spare}
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.3.2
DRB AM RLC configurations

	Information Element
	Value/remark
	Comment
	Condition

	RLC-Configuration-DRB-AM ::= CHOICE {
	
	
	

	  am SEQUENCE {
	
	
	

	    ul-AM-RLC SEQUENCE {
	
	
	

	      t-PollRetransmit
	ENUMERATED {ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35, ms40, ms45, ms50, ms55, ms60, ms65, ms70,ms75, ms80, ms85, ms90, ms95, ms100, ms105,
ms110, ms115, ms120, ms125, ms130, ms135, ms140, ms145, ms150, ms155, ms160, ms165, ms170, ms175, ms180, ms185, ms190, ms195, ms200, ms205, ms210, ms215, ms220, ms225, ms230, ms235, ms240, ms245, ms250, ms300, ms350, ms400, ms450, ms500, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
	
	

	      pollPDU
	FFS
	
	

	      pollByte
	FFS
	
	

	    }
	
	
	

	    dl-AM-RLC SEQUENCE {
	
	
	

	      t-Reordering
	
	
	

	      t-StatusProhibit
	ENUMERATED {ms0, ms5, ms10, ms15, ms20, ms25, ms30, ms35, ms40, ms45, ms50, ms55, ms60, ms65, ms70, ms75, ms80, ms85, ms90, ms95, ms100, ms105,
ms110, ms115, ms120, ms125, ms130, ms135, ms140, ms145, ms150, ms155, ms160, ms165, ms170, ms175, ms180, ms185, ms190, ms195, ms200, ms205, ms210, ms215, ms220, ms225, ms230, ms235, ms240, ms245, ms250, ms300, ms350, ms400, ms450, ms500, spare7, spare6, spare5, spare4, spare3, spare2, spare1}
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.4
DRB Logical Channel configurations
	Information Element
	Value/remark
	Comment
	Condition

	LogicalChannelConfig-DRB ::= SEQUENCE {
	
	
	

	  ul-SpecificParameters SEQUENCE {
	
	
	

	    priority
	FFS
	
	

	    prioritizedBitRate
	FFS
	
	

	    logicalChannelGroup
	FFS
	
	

	  }
	
	
	

	}
	
	
	


4.7.2.1.5
Transport Channel configurations
	Information Element
	Value/remark
	Comment
	Condition

	TransportChannelConfiguration-RBC ::= SEQUENCE {
	
	
	

	  dl-SCH-Configuration SEQUENCE {
	
	
	

	    semiPersistSchedIntervalDL
	FFS
	
	

	  }
	OPTIONAL
	
	

	  ul-SCH-Configuration SEQUENCE {
	
	
	

	    maxHARQ-Tx
	FFS
	
	

	    semiPersistSchedIntervalUL
	FFS
	
	

	    periodicBSR-Timer
	FFS
	
	

	  }
	OPTIONAL
	
	

	  drx-Configuration SEQUENCE {
	
	
	

	    drx-StartOffset
	FFS
	
	

	    onDurationTimer
	FFS
	
	

	    drx-InactivityTimer
	FFS
	
	

	    drx-RetransmissionTimer
	FFS
	
	

	    longDRX-Cycle
	FFS
	
	

	    shortDRX SEQUENCE {
	
	
	

	      shortDRX-Cycle
	FFS
	
	

	      drxShortCycleTimer
	FFS
	
	

	    }
	OPTIONAL
	
	

	  }
	OPTIONAL
	
	

	  timeAlignmentTimer
	FFS
	
	

	}
	
	
	


4.7.2.1.6
Physical Channel configurations
	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-RBC ::= SEQUENCE {
	
	
	

	  pdsch-Configuration SEQUENCE {
	
	-- need FFS
	

	    p-a
	FFS
	-- need value range FFS
	

	  }
	
	
	

	  pucch-Configuration SEQUENCE {
	
	-- need OC
	

	    simultaneousAckNackAndCQI
	BOOLEAN
	
	

	    dataMcsCodeRateOffset 
	FFS
	
	

	    n1PucchAnPersistent 
	FFS
	
	

	  }
	
	
	

	  uplinkPowerControl SEQUENCE {
	
	-- need OC
	

	    p0-UePUSCH SEQUENCE {
	
	
	

	      persistantScheduling
	FFS
	
	

	      nonPersistantScheduling
	FFS
	
	

	    }
	
	
	

	    deltaMCS-Enabled
	BOOLEAN
	
	

	    accumulationEnabled
	BOOLEAN
	
	

	    p0-uePUCCH
	FFS
	
	

	    pSRS-Offset
	FFS
	
	

	  }
	
	
	

	  cqi-Reporting SEQUENCE {
	
	-- need OC
	

	    cqi-FormatIndicatorAperiodic 
	FFS
	
	

	    nomPDSCH-RS-EPRE-Offset
	FFS
	
	

	    cqi-ReportingPeriodic SEQUENCE {
	
	
	

	      pucch-Resource SEQUENCE {}
	
	
	

	      reportingConfigInfo SEQUENCE {
	
	
	

	        periodicity 
	FFS
	
	

	        subFrameOffset 
	FFS
	
	

	        cqi-FormatIndicatorPeriodic 
	FFS
	
	

	      }
	OPTIONAL
	-- Need OC
	

	      nomPDSCH-RS-EPRE-Offset
	FFS
	-- Need OC
	

	    }
	
	
	

	  }
	OPTIONAL
	
	

	  soundingRsUl-Config SEQUENCE {
	
	-- need OC
	

	    srsBandwidth 
	FFS
	
	

	    frequencyDomainPosition 
	FFS
	
	

	    frequencyHoppingInformation 
	FFS
	
	

	    duration
	BOOLEAN
	-- need FFS
	

	    periodicity 
	FFS
	
	

	    subframeOffsetPusch-CQI-Config 
	FFS
	
	

	    transmissionComb
	BOOLEAN
	-- need FFS
	

	    cyclicShift 
	FFS
	
	

	  }
	
	
	

	  antennaInformation CHOICE {
	
	
	

	    default
	
	
	

	  } 
	OPTIONAL
	-- need OC
	

	}
	
	
	


4.7.2.1.7
DRB configurations

	Information Element
	Value/remark
	Comment
	Condition

	  DRB-ToAddModify(bid) ::= SEQUENCE {
	
	This type does not exist in 36.331 but corresponds to one SEQUENCE list item in drb-ToAddModifyList.
bid is the bearer identity
	

	    eps-BearerIdentity
	bid
	Value range FFS
	

	    drb-Identity
	bid
	Value range FFS
	

	    pdcp-Configuration
	PDCP-Configuration-AM
	
	AM

	
	PDCP-Configuration-UM
	
	UM

	    rlc-Configuration
	RLC-Configuration-AM
	
	AM

	
	RLC-Configuration-UM
	
	UM

	    rlc-ReestablishmentRequest 
	ENUMERATED {true}OPTIONAL
	
	

	    rb-MappingInfo SEQUENCE {
	
	
	

	      ul-LogicalChannel-Identity
	bid
	Value range FFS
	

	      dl-LogicalChannel-Identity
	bid
	Value range FFS
	

	    }
	
	
	

	    logicalChannelConfig CHOICE {
	
	
	

	      explicit
	LogicalChannelConfig-DRB
	
	

	    }
	
	
	

	  }
	
	
	


4.7.2.2
SRB and DRB combinations

4.7.2.2.1
Combinations on DL-SCH and UL-SCH

4.7.2.2.1.1
SRB1 and SRB2 for DCCH + n x AM DRB + m x UM DRB, where n=1..N and m=0..M

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfiguration-RBC(n, m) ::= SEQUENCE {
	
	n is the number of AM RLC DRBs (1..N)
m is the number of UM RLC DRBs (0..M)


	

	  srb-ToAddModifyList SEQUENCE (SIZE (1..2)) OF SEQUENCE {
	
	
	

	    srb-ToAddModify[0]
	SRB-ToAddModify using condition SRB2
	SRB1 is already configured (as SRB-Config using condition SRB1)
	

	  }
	
	
	

	  drb-ToAddModifyList SEQUENCE (SIZE (1..maxDRB)) OF OF SEQUENCE {
	
	
	

	    drb-ToAddModify[k, k=0..n-1]
	DRB-ToAddModify(k) using condition AM
	n AM RLC DRBs
	

	    drb-ToAddModify[k, k=n..n+m]
	DRB-ToAddModify(k) using condition UM
	m UM RLC DRBs
	m>0

	  }   
	
	
	

	  drb-ToReleaseList
	Not present
	
	

	  transportChannelConfig CHOICE {
	
	
	

	      explicit
	TransportChannelConfiguration-RBC
	
	

	  }
	
	
	

	  physicalConfigDedicated
	PhysicalConfigDedicated-RBC 
	
	

	}
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