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Introduction 

When the number of RLS is larger than 1, if a Node B which has lost UL synchronisation with a UE transmits a TPC “0”, it would lead the UE to decrease its UL DPCH transmit power, which could result in a dropped call.  RAN1 approved a Rel-5 CR [1] to an informative annex B.3 in 24.214, where it states that in case the Node B looses the RL synchronization, the NodeB should not send TPC commands “0” if the number of RLS is higher than 1. 

Currently Iub signalling does not support transfer of information related to the number of RLS for a UE to the Node B after initial RL setup.  In the last RAN plenary a decision was taken to instruct RAN3 to investigate the possibility of informing the Node B whether the number of the RLS for the UE is greater than one at all times.  A new procedure would need to be defined over Iub and Iur to support this.  For example, this procedure could be used to indicate to a NodeB with an existing leg when SRNC sets up a second radio link to a UE in another Node B (UE in soft handover) and when the number of radio links drops down to one.
The following section outlines the prons and cons of possible solutions to the problem.

Discussion

Three solutions were identified as potential candidates for the above requirement to signal the softhandover status to the NodeB:

1) Re-use one of the existing messages: In this case, this message will be required to be sent to a Node B with an existing link when Radio Link Set for a particular UE context is greater than 1 or when it reverts back to 1. This requires minimal change at the standards but the concern is that messages suitable for this purpose refer to Class 1 procedures, which will result in a big increase on the number of messages exchanged, thus overloading the system.

2) Use one bit in the spare extensions in the Framing protocol to indicate to the Node B that the UE is in soft handover:  This option raises backwards compatibility issues because implementations were asked (till R5 as it stands at the moment) to ignore reception of the Spare Extension field in DCH FP. This makes it difficult for a vendor to implement the signaling on its own without updating the entire node to Rel-6.

3) A new message to indicate to the Node B that the UE is or not in soft handover. This message will be required to be sent to a Node B with an existing link when Radio Link Set for a particular UE context is greater than 1 or when it reverts back to 1.  Defining it as a Class 2 procedure saves network resources.
Proposals

A new message is proposed to be introduced in 25.423, 25.433 reporting to the Node B that a UE is or not in soft handover. If this is acceptable, Lucent is willing to provide the CRs introducing the changes to the corresponding specifications.
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7
Functions of NBAP



The NBAP protocol provides the following functions:



-
Cell Configuration Management. This function gives the CRNC the possibility to manage the cell configuration information in a Node B.



-
Common Transport Channel Management. This function gives the CRNC the possibility to manage the configuration of Common Transport Channels in a Node B.



-
System Information Management. This function gives the CRNC the ability to manage the scheduling of System Information to be broadcast in a cell.



-
Resource Event Management. This function gives the Node B the ability to inform the CRNC about the status of Node B resources.



-
Configuration Alignment. This function gives the CRNC and the Node B the possibility to verify and enforce that both nodes have the same information on the configuration of the radio resources.



-
Measurements on Common Resources. This function allows the CRNC to initiate measurements on common resources in the Node B. The function also allows the Node B to report the result of the measurements.



-
Radio Link Management. This function allows the CRNC to manage radio links using dedicated resources in a Node B.



· Radio Link Supervision. This function allows the CRNC to report failures and restorations of a Radio Link.



-
Compressed Mode Control [FDD]. This function allows the CRNC to control the usage of compressed mode in a Node B.



-
Measurements on Dedicated Resources. This function allows the CRNC to initiate measurements on dedicated resources in the Node B. The function also allows the Node B to report the result of the measurements.



-
DL Power Drifting Correction [FDD]. This function allows the CRNC to adjust the DL power level of one or more Radio Links in order to avoid DL power drifting between the Radio Links.



-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.


-
Physical Shared Channel Management. This function allows the CRNC to manage physical resources in the Node B belonging to High Speed Downlink Shared Channels and High Speed Shared Control Channels [TDD - and High Speed Shared Indication Channels and Shared Channels (USCH/DSCH)].


-
DL Power Timeslot Correction [TDD]. This function enables the Node B to apply an individual offset to the transmission power in each timeslot according to the downlink interference level at the UE.



-
Cell Synchronisation [TDD]. This function allows the synchronisation of cells or Node Bs via the air interface.



-
Information Exchange. This function allows the CRNC to initiate information provision from the Node B. The function also allows the Node B to report the requested information.



-
Bearer Rearrangement. This function allows the Node B to indicate the need for bearer re-arrangement for a Node B Communication Context. The function also allows the CRNC to re-arrange bearers for a Node B Communication Context.



The mapping between the above functions and NBAP elementary procedures is shown in the table below.



Table 1: Mapping between functions and NBAP elementary procedures



			Function


			Elementary Procedure(s)





			Cell Configuration Management


			a) Cell Setup
b) Cell Reconfiguration
c) Cell Deletion





			Common Transport Channel Management


			a) Common Transport Channel Setup
b) Common Transport Channel Reconfiguration
c) Common Transport Channel Deletion





			System Information Management


			System Information Update





			Resource Event Management


			a) Block Resource
b) Unblock Resource
c) Resource Status Indication





			Configuration Alignment


			a) Audit Required
b) Audit


c) Reset





			Measurements on Common Resources


			a) Common Measurement Initiation
b) Common Measurement Reporting
c) Common Measurement Termination
d) Common Measurement Failure





			Radio Link Management.


			a) Radio Link Setup
b) Radio Link Addition
c) Radio Link Deletion
d) Unsynchronised Radio Link Reconfiguration
e) Synchronised Radio Link Reconfiguration Preparation
f) Synchronised Radio Link Reconfiguration Commit
g) Synchronised Radio Link Reconfiguration Cancellation


h) Radio Link Pre-emption



i) Radio Link Parameter Update


j) Radio Link Set Status





			Radio Link Supervision.


			a) Radio Link Failure
b) Radio Link Restoration





			Compressed Mode Control [FDD]


			a) Radio Link Setup
b) Radio Link Addition
c) Compressed Mode Command
d) Unsynchronised Radio Link Reconfiguration
e) Synchronised Radio Link Reconfiguration Preparation
f) Synchronised Radio Link Reconfiguration Commit
g) Synchronised Radio Link Reconfiguration Cancellation





			Measurements on Dedicated Resources


			a) Dedicated Measurement Initiation
b) Dedicated Measurement Reporting
c) Dedicated Measurement Termination
d) Dedicated Measurement Failure





			DL Power Drifting Correction [FDD]


			Downlink Power Control





			Reporting of General Error Situations


			Error Indication





			Physical Shared Channel Management


			Physical Shared Channel Reconfiguration





			DL Power Timeslot Correction [TDD]


			Downlink Power Timeslot Control





			Cell Synchronisation [TDD]


			a) Cell Synchronisation Initiation



b) Cell Synchronisation Reconfiguration
c) Cell Synchronisation Reporting
d) Cell Synchronisation Termination
e) Cell Synchronisation Failure
f) Cell Synchronisation Adjustment





			Information Exchange


			a) Information Exchange Initiation



b) Information Reporting



c) Information Exchange Termination



d) Information Exchange Failure





			Bearer Re-arrangement


			a)  Bearer Re-arrangement Indication



b) Unsynchronised Radio Link Reconfiguration
c) Synchronised Radio Link Reconfiguration Preparation
d) Synchronised Radio Link Reconfiguration Commit
e) Synchronised Radio Link Reconfiguration Cancellation








8
NBAP Procedures



8.1
Elementary Procedures



NBAP procedures are divided into common procedures and dedicated procedures.



-
NBAP common procedures are procedures that request initiation of a Node B Communication Context for a specific UE in Node B or are not related to a specific UE. NBAP common procedures also incorporate logical O&M [1] procedures.



-
NBAP dedicated procedures are procedures that are related to a specific Node B Communication Context in Node B. This Node B Communication Context is identified by a Node B Communication Context identity.



The two types of procedures may be carried on separate signalling links.


In the following tables, all EPs are divided into Class 1 and Class 2 EPs:



Table 2: Class 1



			Elementary Procedure


			Message


			Successful Outcome


			Unsuccessful Outcome





			


			


			Response message


			Response message





			Cell Setup


			CELL SETUP REQUEST


			CELL SETUP RESPONSE


			CELL SETUP FAILURE





			Cell Reconfiguration


			CELL RECONFIGURATION REQUEST


			CELL RECONFIGURATION RESPONSE


			CELL RECONFIGURATION FAILURE





			Cell Deletion


			CELL DELETION REQUEST


			CELL DELETION RESPONSE


			





			Common Transport Channel Setup


			COMMON TRANSPORT CHANNEL SETUP REQUEST


			COMMON TRANSPORT CHANNEL SETUP RESPONSE


			COMMON TRANSPORT CHANNEL SETUP FAILURE





			Common Transport Channel Reconfiguration


			COMMON TRANSPORT CHANNEL RECONFIGURATION REQUEST 


			COMMON TRANSPORT CHANNEL RECONFIGURATION RESPONSE


			COMMON TRANSPORT CHANNEL RECONFIGURATION FAILURE





			Common Transport Channel Deletion


			COMMON TRANSPORT CHANNEL DELETION REQUEST


			COMMON TRANSPORT CHANNEL DELETION RESPONSE


			





			Physical Shared Channel Reconfigure


			PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST 


			PHYSICAL SHARED CHANNEL RECONFIGURATION RESPONSE


			PHYSICAL SHARED CHANNEL RECONFIGURATION FAILURE





			Audit


			AUDIT REQUEST 


			AUDIT RESPONSE


			AUDIT FAILURE





			Block Resource


			BLOCK RESOURCE REQUEST


			BLOCK RESOURCE RESPONSE


			BLOCK RESOURCE FAILURE





			Radio Link Setup


			RADIO LINK SETUP REQUEST


			RADIO LINK SETUP RESPONSE


			RADIO LINK SETUP FAILURE





			System Information Update 


			SYSTEM INFORMATION UPDATE REQUEST


			SYSTEM INFORMATION UPDATE RESPONSE


			SYSTEM INFORMATION UPDATE FAILURE





			Common Measurement Initiation


			COMMON MEASUREMENT INITIATION REQUEST


			COMMON MEASUREMENT INITIATION RESPONSE


			COMMON MEASUREMENT INITIATION FAILURE





			Radio Link Addition


			RADIO LINK ADDITION REQUEST


			RADIO LINK ADDITION RESPONSE


			RADIO LINK ADDITION FAILURE





			Radio Link Deletion


			RADIO LINK DELETION REQUEST


			RADIO LINK DELETION RESPONSE


			





			Synchronised Radio Link Reconfiguration Preparation


			RADIO LINK RECONFIGURATION PREPARE


			RADIO LINK RECONFIGURATION READY


			RADIO LINK RECONFIGURATION FAILURE





			Unsynchronised Radio Link Reconfiguration


			RADIO LINK RECONFIGURATION REQUEST


			RADIO LINK RECONFIGURATION RESPONSE


			RADIO LINK RECONFIGURATION FAILURE





			Dedicated Measurement Initiation


			DEDICATED MEASUREMENT INITIATION REQUEST


			DEDICATED MEASUREMENT INITIATION RESPONSE


			DEDICATED MEASUREMENT INITIATION FAILURE





			Reset


			RESET REQUEST


			RESET RESPONSE


			





			Cell Synchronisation Initiation [TDD]


			CELL SYNCHRONISATION INITIATION REQUEST


			CELL SYNCHRONISATION INITIATION RESPONSE


			CELL SYNCHRONISATION INITIATION FAILURE





			Cell Synchronisation Reconfiguration [TDD]


			CELL SYNCHRONISATION RECONFIGURATION REQUEST


			CELL SYNCHRONISATION RECONFIGURATION RESPONSE


			CELL SYNCHRONISATION RECONFIGURATION FAILURE





			Cell Synchronisation Adjustment [TDD]


			CELL SYNCHRONISATION ADJUSTMENT REQUEST


			CELL SYNCHRONISATION ADJUSTMENT RESPONSE


			CELL SYNCHRONISATION ADJUSTMENT FAILURE





			Information Exchange Initiation


			INFORMATION EXCHANGE INITIATION REQUEST


			INFORMATION EXCHANGE INITIATION RESPONSE


			INFORMATION EXCHANGE INITIATION FAILURE








Table 3: Class 2



			Elementary Procedure


			Message





			Resource Status Indication


			RESOURCE STATUS INDICATION





			Audit Required


			AUDIT REQUIRED INDICATION





			Common Measurement Reporting


			COMMON MEASUREMENT REPORT





			Common Measurement Termination


			COMMON MEASUREMENT TERMINATION REQUEST





			Common Measurement Failure


			COMMON MEASUREMENT FAILURE INDICATION





			Synchronised Radio Link Reconfiguration Commit


			RADIO LINK RECONFIGURATION COMMIT





			Synchronised Radio Link Reconfiguration Cancellation


			RADIO LINK RECONFIGURATION CANCEL





			Radio Link Failure


			RADIO LINK FAILURE INDICATION





			Radio Link Restoration


			RADIO LINK RESTORE INDICATION





			Dedicated Measurement Reporting


			DEDICATED MEASUREMENT REPORT





			Dedicated Measurement Termination


			DEDICATED MEASUREMENT TERMINATION REQUEST





			Dedicated Measurement Failure


			DEDICATED MEASUREMENT FAILURE INDICATION





			Downlink Power Control [FDD]


			DL POWER CONTROL REQUEST





			Compressed Mode Command [FDD]


			COMPRESSED MODE COMMAND





			Unblock Resource


			UNBLOCK RESOURCE INDICATION





			Error Indication


			ERROR INDICATION





			Downlink Power Timeslot Control [TDD]


			DL POWER TIMESLOT CONTROL REQUEST





			Radio Link Pre-emption


			RADIO LINK PREEMPTION REQUIRED INDICATION





			Cell Synchronisation Reporting [TDD]


			CELL SYNCHRONISATION REPORT





			Cell Synchronisation Termination [TDD]


			CELL SYNCHRONISATION TERMINATION REQUEST





			Cell Synchronisation Failure [TDD]


			CELL SYNCHRONISATION FAILURE INDICATION





			Information Reporting


			INFORMATION REPORT





			Information Exchange Termination


			INFORMATION EXCHANGE TERMINATION REQUEST





			Information Exchange Failure


			INFORMATION EXCHANGE FAILURE INDICATION





			Bearer Re-arrangement


			BEARER REARRANGEMENT INDICATION





			Radio Link Parameter Update 


			RADIO LINK PARAMETER UPDATE INDICATION





			Radio Link Set Status


			RADIO LINK SET STATUS REPORT








/* partly omitted */


8.2.x
Radio Link Set Status [FDD]


8.2.x.y
General



This procedure is used to notify the Node B whether the number of RLS is one or more for a particular UE.



8.2.x.y
Successful Operation
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Figure xx: Radio Link Set Status procedure, Successful Operation



The procedure is initiated by the CRNC sending a RADIO LINK SET STATUS REPORT message to the Node B using the Communication Control Port assigned to the concerned Node B Communication Context.


If the SHO Indicator IE is included in the message, the NodeB behaviour is implementation dependent.


8.2.x.y
Abnormal Conditions



/* partly omitted */


9.1.xx
RADIO LINK SET STATUS REPORT


			IE/Group Name


			Presence


			Range


			IE Type and Reference


			Semantics Description


			Criticality


			Assigned Criticality





			Message Discriminator


			M


			


			9.2.1.45


			


			–


			





			Message type


			M


			


			9.2.1.46


			


			YES


			ignore





			Transaction ID


			M


			


			9.2.1.62


			


			–


			





			Node B Communication Context ID


			M


			


			9.2.1.48


			The reserved value "All NBCC” shall not be used.


			YES


			ignore





			RL Information


			


			1..<maxnoofRLs>


			


			


			EACH


			notify





			>RL ID


			M


			


			9.2.1.53


			


			–


			





			>SHO Indicator


			M


			


			9.x.x.x


			


			–


			–








			Range Bound


			Explanation





			maxnoofRL


			Maximum number of RLs for one UE








/* partly omitted */


9.2.1.46
Message Type



The Message Type uniquely identifies the message being sent.



			IE/Group Name


			Presence


			Range


			IE Type and Reference


			Semantics Description





			Procedure ID


			M


			1


			


			





			>Procedure Code


			M


			


			INTEGER (0..255)


			"0" = Audit


"1" = Audit Required


"2" = Block Resource


"3" = Cell Deletion


"4" = Cell Reconfiguration


"5" = Cell Setup


"6" = Common Measurement Failure


"7" = Common Measurement Initiation


"8" = Common Measurement Report


"9" = Common Measurement Termination


"10" = Common Transport Channel Delete


"11" = Common Transport Channel Reconfigure


"12" = Common Transport Channel Setup


"13" = Reset


"14" = Compressed Mode Command


"16" = Dedicated Measurement Failure


"17" = Dedicated Measurement Initiation


"18" = Dedicated Measurement Report


"19" = Dedicated Measurement Termination


"20" = Downlink Power Control


"21" = Error Indication (For Dedicated Procedures)


"23" = Radio Link Addition


"24" = Radio Link Deletion


"25" = Radio Link Failure


"26" = Radio Link Restoration


"27" = Radio Link Setup


"28" = Resource Status Indication


"29" = Synchronised Radio Link Reconfiguration Cancellation


"30" = Synchronised Radio Link Reconfiguration Commit


"31" = Synchronised Radio Link Reconfiguration Preparation


"32" = System Information Update


"33" = Unblock Resource


"34" = Unsynchronised Radio Link Reconfiguration


"35" = Error Indication (For Common Procedures)


"37" = Physical Shared Channel Reconfiguration


"38" = Downlink Power Timeslot Control


"39" = Radio Link Preemption


"40" = Information Exchange Failure


"41" = Information Exchange Initiation


"42" = Information Exchange Termination


"43" = Information Reporting


"44" = Cell Synchronisation Adjustment


"45" = Cell Synchronisation Initiation


"46" = Cell Synchronisation Reconfiguration


"47" = Cell Synchronisation Reporting


"48" = Cell Synchronisation Termination


"49" = Cell Synchronisation Failure


"50" = Bearer Rearrangement


"51" = Radio Link Activation



“52” = Radio Link Parameter Update


“53” = Radio Link Set Status





			>Ddmode


			M


			


			ENUMERATED (



TDD, 



FDD,



Common, 


…)


			Common = common to FDD and TDD.





			Type of Message


			M


			


			ENUMERATED (



Initiating Message, 



Successful Outcome, 



Unsuccessful Outcome, 



Outcome)


			








/* partly omitted */


9.2.2.x
SHO Indicator



The SHO Indicator IE indicates if a specific UE is in soft handover or not.



			IE/Group Name


			Presence


			Range


			IE Type and Reference


			Semantics Description





			SHO Indicator


			


			


			ENUMERATED (



Number of RLS greater than 1, 



Number of RLS equals 1,



…)


			








/* partly omitted */
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