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Discussion and Decision

1
Introduction
Whilst there has been some discussion of the IE Radio Resource Reconfiguration and ASN1 content has been defined there remain a number of open items, in particular the following are identified here:

(i) The adding, removing and modifying of SRBs and DRBs has not been fully discussed and there may be related omissions in the ASN1.
(ii) In the case of radio bearer modification, it is not clear whether individual parameters should be capable of modification or whether all parameters of a particular entity e.g. RLC are signalled and overwrite earlier values. The scope of radio resource modification also includes MAC and PHY modification.

(iii) There is no complete procedural description in section 5.3.9 of [1]
This Tdoc reviews the items listed above and proposes some changes to section 6.3.2 and section 5.3.9 of [1].

2
Discussion
2.1
Addition, removal and modification of bearers
In the current version of 36.331 [1] radio resource configuration, section 5.3.6, and the message definitions of the RRC IEs, ASN1 text in section 6.3.2, there is no indication if it will be possible to modify, remove and add both SRBs and DRBs.
Data Radio Bearers:

In the case of DRBs it is proposed that it should be possible to add, remove and modify DRBs. The use case for the addition and removal of DRBs is the change in the services provided by the UE. The use case for modification is the need to change bearer parameters i.e. a change made to the priority previously set.

For modifying the DRBs, it should be permitted that any of the parameters signalled in the radio resource configuration can be modifyied.  The question is whether to overwrite the whole of the IEs so the UE updates all parameters after the full set of RRC IEs have been received, alternatively if only the IEs which need to be updated are signalled, then these parameters are either updated or the existing values continue to be used (need would be optionally present, continue).  
Taking each of the RRC IEs in turn:


Logic channel config:  This currently identifies parameters for the UL bearer which include the priority, prioritized bit rate (PBR) and logic channel group.  These parameters are signalled as optionally present continue and so the parameters can be omitted when no changes are needed so that the existing values are used.  It is expected that these values assigned to these parameters can be revised during the bearers existence and changed at any time without difficulty.  Some issues might exist from this relating to the BSR reports and revision of uplink priority handling, FFS.  As there are only three small sized parameters associated with the logic channel config, the preferred solution may be to transmit the whole IE rather than the individual parameters.
It is proposed that the logic channel configuration is set as a default with a need optionally present condition for the SRBs and DRBs.  If agreed this would bring benefits like faster call setup and easier IOT.  To implement this, the loop for addition and modification would need to be separate so that the default values can be used for new bearers to implicitly choose the required configuration or, in the modification loop, for the existing values to be used if new values are not present.  
Proposal 1:  Default configuration can be used for LogicalChannelConfiguration for  DRBs and implementation in section 6.3.2 will be based on separate loops (addition with default for logical channel configuration, modification and removal for DRBs)

RLC configuration:  Used to specify the RLC configuration of SRBs and DRBs in the UL and DL directions.  For AM RLC includes poll byte, pdu and the reordering timer (for the UL) and the timers for the reordering and status prohibit (in the DL).  Alternatively UM RLC mode can be selected as a uni- or bi- directional bearer and the parameters include a sequence number length and a timer for reordering (this timer is only for the DL case for the uni- and bi- directional bearer).   It is proposed that the changes to the RLC operating mode would, not be permitted and any change which is needed will probably be limited to AM timers.  (UM changing of sequence number size seems unlikely).  It would be left to network implementations to ensure illegal modifications were not signalled and for the text description in section 5.3.9 to prevent erroneous reconfigurations.
PDCP configuration: This currently identifies the discard timer and flush timer (RLC = AM only) settings; whether a status report is required (RLC = AM only) and PDCP sequence number size (RLC = UM only). In addition the ROHC profiles to be supported and CID ranges (upper and lower) can be specified. It is assumed that it may be required to add ROHC instances and change timers, but some changes would not be permitted and would need to be supported in the text descriptions in section 5.3.9 of [1]. The IE could be omitted when no changes are required.

Proposal 2:  It should be possible to modify DRBs. The loop ‘eps-BearerList’ in the IE ‘Radio Resource Configuration’ should be renamed ‘eps-Bearer-add-List’ and an additional loop to modify the DRBs should be added, ‘eps-modify-List’ If theRB identity identifies an exsiting eps bearer then that bearer should be modified otherwise a new bearer should be added. 

For the case of removal it is proposed that the ASN1 for the IE Radio Resource Configuration should include a loop ‘eps-removal-from-BearerList’. The loop should include the RB identity. On receiving the IE the UE should delete the PDCP, RLC entities associated with the bearer and, in the case of an UL bearer remove its logical channel from resource allocation and BSR reporting.

Proposal 3:  It should be possible to remove a specific DRB and the ASN1 for the IE ‘Radio Resource Configuration’ should include a loop  ‘eps-removal-from-BearerList’ that identifies the RB identities of the bearers to be removed. The loop would be OP.

Signalling Bearers:

Whether the possibility of removing an established SRB2 has to be considered, will depend upon the outcome of discussions relating to SRB2 functions. If it is agreed that SRB2 can be deleted then it is proposed that this could be done via modification i.e. if SRB2 is no longer present then it is deleted. 
Proposal 4: If it is agreed that SRB2 can be deleted then this is made by way of modification excluding SRB2 from the new configuration
The annex to this document contains proposed changes to the ASN1 required to support proposals 1 to 4 above. 

2.2
Text proposal for Radio Resource Configuration

The text contained in section 5.3.9 of [1] is currently incomplete. Taking account of the proposals 1 to 4 made in section 2.1, a revised text proposal is included in the Annex to this report. Because of the structure of the agreed ASN1 for the IE ‘Radio Resource Configuration, it is proposed that sections 5.3.9.2 and 5.3.9.3 are merged into a single subsection. 
3
Conclusion

In this document, we discussed the open items relating to the IE Radio Resource Reconfiguration and ASN1 context.  In particular the adding, modifiying and removing of SRBs and DRBs has been fully discussed and the folling agreements can be made: 

Proposal 1:  Default configuration can be used for LogicalChannelConfiguration for DRBs and implementation in section 6.3.2 will be based on separate loops (addition with default for logical channel configuration, modification and removal for DRBs)

Proposal 2:  It should be possible to modify DRBs. The loop ‘eps-BearerList’ in the IE ‘Radio Resource Configuration’ should be renamed ‘eps-Bearer-add-List’ and an additional loop to modify the DRBs should be added, ‘eps-modify-List’ If theRB identity identifies an exsiting eps bearer then that bearer should be modified otherwise a new bearer should be added. 

Proposal 3:  It should be possible to remove a specific DRB and the ASN1 for the IE ‘Radio Resource Configuration’ should include a loop  ‘eps-removal-from-BearerList’ that identifies the RB identities of the bearers to be removed. The loop would be OP.
Proposal 4: If it is agreed that SRB2 can be deleted then this is made by way of modification excluding SRB2 from the new configuration
Beginning of Text Proposal
–
RadioResourceConfiguration
The IE RadioResourceConfiguration is used %

RadioResourceConfiguration information element
-- ASN1START

RadioResourceConfiguration ::=

SEQUENCE {


srb-modify-List






SEQUENCE (SIZE (1..2)) OF SEQUENCE {



srb-Identity





INTEGER (1..2),




-- to be confirmed FFS


rlc-Configuration




CHOICE {




explicit






RLC-Configuration,
OPTIONAL,

   --  Need OC



default







NULL



OPTIONAL,
   --  Need OC,FFS


}

OPTIONAL,














 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,
   --  Need OC,FFS


logicalChannelConfig



LogicalChannelConfig




 -- Cond Setup

}

OPTIONAL,

srb-add-List






SEQUENCE (SIZE (1..2)) OF SEQUENCE {



srb-Identity





INTEGER (1..2),




-- to be confirmed FFS


rlc-Configuration




CHOICE {




explicit






RLC-Configuration,




default







NULL



}

OPTIONAL,














 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




 -- Cond Setup

}

OPTIONAL,

eps-modify-List






SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {



rb-Identity






INTEGER (1),


 -- to be confirmed, range FFS


pdcp-Configuration




PDCP-Configuration

OPTIONAL,-- Cond Setup,Need OC


rlc-Configuration




RLC-Configuration

OPTIONAL,-- Cond Setup,Need OC


rb-MappingInfo





SEQUENCE {}



OPTIONAL,-- Cond Setup,Need OC


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,        --Need OC,FFS

}

OPTIONAL,


eps-Bearer-add-List





SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {



rb-Identity






INTEGER (1),


 -- to be confirmed, range FFS


pdcp-Configuration




PDCP-Configuration

OPTIONAL,

 -- Cond Setup



rlc-Configuration




RLC-Configuration

OPTIONAL,

 -- Cond Setup


rb-MappingInfo





SEQUENCE {}



OPTIONAL,



-- FFS


logicalChannelConfig



LogicalChannelConfig




   -- Need FFS

}

OPTIONAL,

eps-removal-from-BearerList



SEQUENCE (SIZE (1..maxDRB)) OF SEQUENCE {



rb-Identity






INTEGER (1)



-- to be confirmed, range FFS

}

OPTIONAL

mac-Configuration




MAC-Configuration,






   -- Need FFS

transportChannelConfig



SEQUENCE {}




OPTIONAL,



-- FFS

physicalChConfiguration



PhysicalChConfiguration

OPTIONAL


-- Need OC
}

-- ASN1STOP

Editor's note:
The RB reconfiguration and RB release cases may require further consideration (FFS).

	RadioResourceConfiguration field descriptions

	rlc-Configuration

SRB choice indicates whether the RLC configuration is set to the values signalled explicitly or to the values defined in the default RLC configuration table for SRB1. The default choice is only applicable for SRB1.


	Conditional presence
	Explanation

	Setup
	The IE is mandatory present if the corresponding SRB/DRB is being setup; otherwise the IE is optionally present, continue.


5.3.9
Radio resource configuration

5.3.9.1
Introduction

 The IE ‘Radio Resource Configuration’ is used to add, remove and modify parameters of SRB1, SRB2 and DRBs. It is also used to configure the MAC and PHY parameters that are to be used by a UE. The IE can be included in the RRC Connection Reconfiguration and RRC Connection Re-establishment messages. 
5.3.9.2
Reception of Radio Resource Configuration




If the RRC Connection Reconfiguration or RRC Connection Re-establishment message contains the IE ‘Radio Resource Configuration the UE shall:
1> If the IE ‘srb-add-List’ is present then, for each of SRBs identified in the list:

2> Establish the SRB setting the RLC parameters either to the explicit configuration or default configuration as identified by the IE ‘rlc-Configuration’ and setting the UL logical channel parameters to the values contained in the IE ‘LogicalChannelConfig’, if present, or use the default configuration;

1> If the IE ‘srb-modify-List’ is present then, for each of SRBs identified in the list:
2> Modify the SRB settings with those contained in the IE ‘rlc-Configuration’ if present and modify the UL logical channel parameters to those contained in the IE ‘logical ChannelConfig’ if present;
2> If srb-Identity 2 is not present in the list and srb-Identity 2 is established then:
3> delete the RLC instance and MAC functionality associated with SRB2;
1> If the IE ‘eps-removal-from-BearerList' is present then, for each DRB whose rb-Identity is included in the list, delete the PDCP and RLC instances associated with this DRB and remove the MAC functionality associated with the DRB. 

1> If the IE ‘eps-modify-List’ is included:

2> Modify the parameters associated with the IEs that are present. If the IE ‘logicalChannelConfig’ is present replace the UL MAC control parameters with those contained within the IE. If the IE ‘rlc-Configuration’ is present, replace the RLC parameters with those indicated in the IE, provided that this does not change the RLC operating mode. If the IE ‘pdcp-Configuration’ is present, replace the PDCP parameters with those contained within the IE.
2> If the RRC CONNECTION RECONFIGURATION message includes for one or more DRBs the IE ‘RLC reset request: 

3>
request RLC to reset the corresponding RLC entity/ies;
NOTE: If the replacement RLC and/ or PDCP parameters provided when a bearer is modified are incompatible with the existing RLC or PDCP configuration e.g. an RLC mode change from AM to UM is required, or a change in PDCP sequence number length is required then the UE behaviour is undefined. 
1> If the IE ‘eps-Beater-add-List’ is included:

2> Establish a DRB with identity rb-Identity. Set the PDCP parameters to those specified in the IE ‘pdcp-Configuration’, set the RLC parameters to those specified in the IE ‘rlc-Configuration’ and set the UL MAC control parameters to those contained in the IE ‘logicalChannelConfig’
1> If the IE ‘mac-Configuration’ is present apply the DRX configuration contained within it and replacing any existing parameter values. Apply the periodic BSR timer and maximum number of UL transmissions indicated in the IE replacing any existing values. If the IE contains semi-persistent scheduling parameters then apply these changes by replacing any existing semi-persistent configurations.  If the IE contains the maximum number of UL transmissions then update the IE ‘maxNumberOfUL-Trans’.

1> If the IE ‘physicalChConfiguration’ is present then relace any existing PUSCH configurations as indicated in the ‘pusch-Configuations’, any PUCCH configuations as indicated in ‘pucch-Configuations’, the uplink power control parameter by the new value contained in ‘uplinkPowerControl’, uplink reference signals for PUSCH with parameters in ‘ul-ReferenceSignalsPUSCH’ and any CQI reporting with values contained in ‘cqi-Reporting’.





End of Text Proposal
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