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1 Introduction

The Iu connection for an UE with active PDP contexts may be released e.g in case of very low level of activity. When the RABs for the active PDP contexts are established again, the GTP-PDU sequence counters shall not be restarted, instead the status shall be restored to the values held prior to the release.  

The SGSN doesn’t keep track of the used GTP-PDU sequence numbers in the user plane since they are transparently relayed between RNC and GGSN. Consequently, the RNC will have to provide SGSN with the status of the GTP-PDU sequence counters when the RABs are released. To support this, the values of the GTP-PDU sequence counters in RNC shall be transferred to the PS CN in the Iu Release Complete message or in case of release of a single RAB, the RAB Assignment Response message.  Further on, in the RAB Assignment Request message it shall be possible to use the GTP-PDU sequence number IEs to set the value of the sequence counters when RABs are established for existing PDP contexts.  

2 Iu Release Complete

This message is sent by the RNC as response to the IU RELEASE COMMAND message.

Direction: RNC ( CN

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Message Type
M

9.2.1.1














RABs Data Volume Report
C – ifReqPS
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2


   Transmitted DL Data
   Volume
M

9.2.3.11


RABs Released
C-ifUiPS
0 to <maxnoofRABs>



RAB ID
M

9.2.1.2


DL GTP-PDU Sequence Number
M

9.2.2.3


UL GTP-PDU Sequence Number
M

9.2.2.4


Protocol Error Indication x n
O




   Cause Value
M

9.2.1.34


Condition
Explanation

IfUiPS
This group is only present for RABs towards the PS domain when the release was initiated by UTRAN.

 IfReqPS
This Group is only present if data volume reporting for PS domain is required.

Range bound
Explanation

MaxnoofRABs
Maximum no. of RABs for one UE.

3 RAB Assignment Response

This message is sent by the RNC to report the outcome of the request from the message RAB ASSIGNMENT REQUEST.

Direction: RNC ( CN

Signalling bearer mode: Connection oriented.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

Message Type
M

9.2.1.1


RABs  setup or modified
C – ifNoOtherGroup
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2
The same RAB ID must only be present in one group.

   RAB parameters
O

9.2.1.3
Only needed if something has been changed compared to what was requested.

      Traffic Class
M




      Maximum Bit Rate
M




      Guaranteed Bit Rate
M


Set to lowest rate controllable RAB Sub Flow Combination rate given by the Subflow SDU size, when present

      Delivery Order
M




      Maximum SDU size
M


Set to the largest Subflow SDU size when present

      Transfer Delay
M




      Traffic Handling Priority
M


Set to N/A for all traffic classes except “Interactive”

      Allocation/Retention Priority
M




         Priority level
M




         Pre-emption Capability
M




         Pre-emption Vulnerability
M




         Queuing allowed
M




      Source Statistics Descriptor
M




      Header Compression   (FFS)
M




      Time Alignment (FFS)
M




      SDU Parameters x m RAB SubFlows
M




         SDU Error Ratio
M


Set to N/A when the Delivery of Erroneous SDU is set to “-“

         Residual Bit Error Rate
M




         Delivery Of Erroneous SDU
M




         Subflow SDU size Parameters x p
         RAB SubFlows Combinations
M




            Rate Control Allowed
M




            Subflow SDU size
O




   Transport Address
C – ifPS

9.2.2.1


   Iu Transport Association
C – ifPS

9.2.2.2


RABs  released
C – ifNoOtherGroup
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2
The same RAB ID must only be present in one group.

   Transmitted DL Data
   Volume
C – ifReqPS

9.2.3.11


DL GTP-PDU Sequence Number
C-ifUiPS

9.2.2.3


UL GTP-PDU Sequence Number
C-ifUiPS

9.2.2.4


RABs  queued
C – ifNoOtherGroup
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2
The same RAB ID must only be present in one group.

RABs failed to setup or modify
C – ifNoOtherGroup
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2
The same RAB ID must only be present in one group.

   Cause
M

9.2.1.4


RABs failed to release
C – ifNoOtherGroup
0 to <maxnoofRABs>



   RAB ID
M

9.2.1.2
The same RAB ID must only be present in one group.

   Cause
M

9.2.1.4


Condition
Explanation

 IfPS
This IE is only present for RABs towards the PS domain.

IfNoOtherGroup
This group must be present at least when no other group is present, i.e. at least one group must be present.

IfReqPS
This IE is only present if data volume reporting for PS domain is required.

IfUiPS
This IE is only present for RABs towards the PS domain when the release is UTRAN initiated.

Range bound
Explanation

MaxnoofRABs
Maximum no. of RABs for one UE.

4 RAB Assignment

Normal operation

The signalling flow for the RAB Assignment procedure is shown in Figure 1.
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Figure 1.  RAB Assignment procedure.

The CN initiates the procedure by sending a RAB ASSIGNMENT REQUEST message. When sending the RAB ASSIGNMENT REQUEST, the CN starts the T RABAssgt timer .

The message contains the information required by the UTRAN to build the new RAB configuration. CN can request UTRAN to: 

· establish 

· modify 

· release 

one or several RABs with one RAB ASSIGNMENT REQUEST message.

The RAB ASSIGNMENT REQUEST message contains the following information:

· list of RABs to establish with their bearer characteristics

· list of RABs to modify with their bearer characteristics

· list of RABs to release

For each RAB requested to establish the message shall contain:

DL GTP-PDU sequence number (in case of the RAB being established for an existing PDP context or in case of handover from GPRS to UMTS)

UL GTP-PDU sequence number  (in case of the RAB being established for an existing PDP context or in case of handover from GPRS to UMTS)

Upon reception of the RAB ASSIGNMENT REQUEST message UTRAN shall execute the requested RAB configuration. UTRAN shall report to CN the outcome of the request by sending RAB ASSIGNMENT RESPONSE message(s).

The priority levels and the pre-emption indicators may (singularly or in combination) be used to determine whether the RAB assignment has to be performed unconditionally and immediately. This would lead to triggering of the preemption procedure which may then cause the forced release of a lower priority RAB if no free resource is immediately available.

Whilst the process and the extent of the preemption procedure is operator dependent, the preemption indicators, if given in the RAB ASSIGNMENT REQUEST, shall be treated as follows:

· the last received "Preemption Vulnerability indicator" and priority levels shall prevail.

· if the "Preemption Capability indicator" is set, then this allocation request can trigger the running of the preemption procedure.

· if the "Preemption Capability indicator" is not set, then this allocation request cannot trigger the preemption procedure.

· if the "Preemption Vulnerability indicator" is set, then this connection is vulnerable and shall be included in the preemption process.

· if the "Preemption Vulnerability" bit is not set, then this connection is not vulnerable to preemption and shall not be included in the preemption process.

· if no priority has been indicated, both "Preemption Capability" and "Preemption Vulnerability" indicators shall not be considered.

The UTRAN pre-emption process shall follow the following rules:

· UTRAN shall only pre‑empt RABs with lower priority, in ascending order of priority.

Note.  The priority and pre-emption for RABs belonging to a single UE is FFS. 
UTRAN can report to CN for one or several RABs, which are:

· successfully established with their respective bearer characteristics (note FFS)

· successfully modified RABs with their respective bearer characteristics (note FFS)

· released

· failed to establish or modify or release
· queued
in one RAB ASSIGNMENT RESPONSE message.

If none of the RABs have been queued, the CN shall stop timer T RABAssgt. and the RAB Assignment procedure terminates. In that case, the procedure is also terminated in UTRAN.

Note FFS: The RAB parameters in the bearer characteristics are included in the RAB ASSIGNMENT RESPONSE message only if they are different than requested in the RAB ASSIGNMENT REQUEST message.
UTRAN shall report the outcome of a specific RAB configuration change only after the transport network control plane signalling, which is needed for RAB establishment or modification, has been executed.  

When the request to establish or modify one or several RABs is queued, UTRAN shall start the timer TQUEUING. This timer specifies the maximum time for queuing of the request of establishment or modification.  The same timer TQUEUING is supervising all RABs being queued.

For each RABs that are queued the following outcomes are possible:

· successfully established or modified 
· failed to establish or modify
· failed due to expiry of the timer TQUEUING
In the first RAB ASSIGNMENT RESPONSE message the RNC shall report about all RABs referenced in the RAB ASSIGNMENT REQUEST. Except in the case of TQUEUING expiry, UTRAN shall report the outcome of the queuing for every RAB individually or for several RABs in the RAB ASSIGNMENT RESPONSE message(s). This is left to implementation. UTRAN shall stop TQUEUING when all RABs have been either succesfully established or modified or failed to establish or modify. The RAB Assignment procedure is then terminated both in CN and UTRAN.

When CN receives the response that one or several RABs are queued, CN expects UTRAN to provide the outcome of the queuing function for each RAB before expiry of the T RABAssgt timer. Otherwise, CN considers the RAB Assignment procedure terminated.

In the case the timer TQUEUING expires, the RAB Assignment procedure terminates in UTRAN for all queued RABs, and UTRAN shall respond for all of them in one RAB ASSIGNMENT RESPONSE message. The RAB Assignment procedure is also terminated in CN.

5
Proposal

The following changes are proposed:

1. To include GTP-PDU sequence number IEs in the Iu Release Complete message in ref. 1 section 9.1.6, according to section 2 above.
  

2. To include the GTP-PDU sequence number IEs in the RAB Assignment Response message in ref. 1 section 9.1.2, according to section 3 above.


3. To include the comments for the GTP-PDU sequence number IEs in the RAB Assignment Request message in ref. 1 section 8.2.2, according to section 4 above.
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