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Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and in 3GPP TS 48.016 [16] and the following apply:

ABQP
Aggregate BSS QoS Profile

CBL
Current Bucket Level

CCN

Cell Change Notification

CS
Circuit switched
DCId
Destination Cell Identifier
DL
Downlink

LCS
Location Services

NACC

Network Assisted Cell Change

NSE
Network Service Entity

PFC
Packet Flow Context

PFI
Packet Flow Identifier

PFM
Packet Flow Management

PFT
Packet Flow Timer

PS
Packet switched

RAN
Radio Access Network

RIM
RAN Information Management
RSN
RIM Sequence Number
SCId
Source Cell Identifier
TI
Transaction Identifier
UL
Uplink
NEXT MODIFIED SECTION
8c
Signalling procedures between RIM SAPs

8c.1
General

If the RAN Information Management (RIM) feature is negotiated between the BSS and the SGSN, the general purpose signalling procedures specified for RIM can be used by any BSS application requiring information transfer between two BSSs via the core network. The BSC requiring the information is called Controlling BSC, the BSC giving the required information is called Serving BSC. Considering a pair of BSCs each of them may be at the same time Controlling BSC and Serving BSC.

8c.1.1 Transaction

A transaction is a time limited peer to peer connection offered by the RIM to two instances of the same application located one in a Controlling BSC and the other in a Serving BSC. It is characterised by a Transaction Identifier (TI) allocated by the RIM layer of the Controlling BSC. The same TI is used by both Controlling and Serving BSC and included in all RIM PDUs carried in both directions along the transaction.

Each BSC administrates both a Controlled Open Transaction List and a Served Open Transaction List.
A transaction controlled by the Controlling BSC is uniquely defined by the Transaction Identifier. The element of the Controlled Open Transaction List contains 
· a Transaction Identifier TI
· an Application Id
· the Transaction State
· 
In the Serving BSC several Controlling BSC´s may initiate at the same time a transaction using the same TI. Therefore a served transaction is uniquely characterised in the Serving BSC by the couple TI and SCId of the Controlling BSC. The element of the Served Open Transaction List contains 

· a Transaction Identifier TI

· the SCId of the Controlling BSC

· an Application Id
· the Transaction State 

· 
It should be noted that with the exception of the RAN-INFORMATION-REQUEST PDU the Application Identifier is a redundant information once the Transaction Identifier is kown. However for simplicity and future proofness the Application Identifier is maintained in each PDU. It is however not used in any consistency check. Unless expressively specified the Application Identifier maintained in the Open Transaction List element is used.
Editor s note: the octet could also be reserved
8c.1.2 PDU description

The following 4 RIM PDUs are defined:

1>
The RAN-INFORMATION-REQUEST PDU is used by the Controlling BSC to initiate an information transfer from a Serving BSC to the Controlling BSC. The RAN-INFORMATION-REQUEST PDU specifies the requested information, and whether a single or an even driven multiple report is required. In the specific case of athe NACC application it can request information from a unique cell only. In the following a RAN-INFORMATION-REQUEST PDU specifying a single report is called ´single RAN-INFORMATION-REQUEST PDU´, a RAN-INFORMATION-REQUEST PDU specifying a multiple report is called ´multiple RAN-INFORMATION-REQUEST PDU. The RAN-INFORMATION-REQUEST PDU is also able to stop the multiple report. A timer driven multiple report is realised by scheduling with a timer in the Controlling BSC a RAN-INFORMATION-REQUEST PDU specifying a single report.
1>
The RAN-INFORMATION PDU is used by the Serving BSC to carry the previously requestested information from the Serving BSC to the Controlling BSC. This PDU may contain an indication whether a RAN-INFORMATION-ACK has to be provided by the Controlling BSC to acknowledge the reception of this RAN-INFORMATION PDU. Further it may contain an indication that no further multiple report will be provided to the Controlling BSC.

1>
The RAN-INFORMATION-ACK PDU is used by the Controlling BSC to acknowledge the reception of a previous RAN-INFORMATION PDU.

1>
The RAN-INFORMATION-ERROR PDU is used by both Controlling and Serving BSC to exchange error reporting.

8c.1.3 RIM Addressing and Routing Principles

Addressing a physical (2G) BSC is not possible neither in GERAN nor in the 2G Core Network, therefore the characterisation of a (2G) BSC has to use a Cell Global Identifier of one cell parented by this BSC.

The following cell Identities are used by RIM:

· The Source Cell Identifier (SCId) is used to identify the BSC issueing a RIM PDU.

· The Destination Cell Identifier (DCId) is used to identify the BSC to which a RIM PDU is issued.

· The Anchor Cell Identifier (ACId) is used by the RIM as semi-permanent Source Cell Identifier to identify the BSC issueing a RIM PDU. A deletion or a cut-over of the Anchor Cell triggers some actions described in sub-clause 8c.2.5.

The addressing and routing rules are specified in 3GPP TS 23.060.

The RIM PDUs are conveyed transparently by the Core Network using the DCId inserted in each PDU. The 2G SGSN controlling the BSC issueing the RIM PDU uses the Routing Area part of the DCId to route the PDU to the 2G SGSN controlling this Routing Area. This SGSN, which may be the same as the previous one, uses the DCId to route the PDU to the BSC addressed by the DCId.
If the target SGSN or the target BSC does not support RIM the PDU is discarded without further action.
The following addressing principles apply in the RIM:

1>
The DCId of the RI PDU mirrors the SCId of the RAN-INFORMATION-REQUEST PDU having initiated the transaction.

1>
The DCId of the RAN-INFORMATION-ACK PDU mirrors the SCId of the RAN-INFORMATION PDU to be acknowledged.

1>
The DCId of RAN-INFORMATION-ERROR PDU mirrors the SCId of the errored RAN-INFORMATION-REQUEST or RAN-INFORMATION PDU. Note that an erroneous RAN-INFORMATION-ACK or RAN-INFORMATION-ERROR PDU will never lead to issue a RAN-INFORMATION-ERROR.
8c.1.4 In Order Delivery and Reliable Transfer

The Destination BSC has to be able to detect PDU overtaking of 2 different RAN-INFORMATION-REQUEST or RAN-INFORMATION PDUs issued on the same transaction. For this purpose the Source BSC includes in each of those PDUs a RIM Sequence Number (RSN). The RSN shall be used only once in the BSC issueing the PDU, independently of the transaction. Each new RAN-INFORMATION-REQUEST or RAN-INFORMATION PDU shall get an increased RSN. In case of PDU repetition by the Source BSC, e. g. because the PDU was not acknowledged, the PDU may be re-issued with the same or with an increased RSN.

The RSN contained in the in the RAN-INFORMATION-ACK PDU identifies the acknowledged RAN-INFORMATION PDU.
In order to complete the supervision of the PDU transmission 2 timers are defined:

T(RIR) supervises in the Controlling BSC the transmission of the RAN-INFORMATION-REQUEST PDU.

T(RI) supervises in the Serving BSC the transmission of the RAN-INFORMATION PDU.

The exact descrption of the timers is in sub-clause 8c.4.
8c.1.5 Transaction states

8c.1.5.1 Transaction states in the Controlling BSC


Fig 8c.1.5.1 shows the 4 states of the transaction in the Controlling BSC.















Fig 8c.1.5.1 Transaction states in the Controlling BSC

8c.1.5.1.1 Idle state

In Idle state the transaction is inactive. However the BSC is mandated at the reception of a RAN-INFORMATION PDU with ´End´ and ´ACK´ indication to answer with RAN-INFORMATION-ACK PDUas described in chapter 8c.3.

The transitions from the Idle state are:


After sending on request of the higher layers a Single or Multiple RAN-INFORMATION-REQUEST PDU the transactions goes into the state Set up

8c.1.5.1.2. Set up state

In Set up state the transaction waits for the first RAN-INFORMATION PDU acknowledging the Single or Multiple RAN-INFORMATION-REQUEST PDU.

The transitions from the Idle state are:

At the reception of a RAN-INFORMATION PDU with ´End´ indication the transaction goes back to the Idle state and the TI is released.

At the reception of a RAN-INFORMATION PDU without ´End´ indication the transaction goes to the Established state. The Controlling BSC may have to send a RAN-INFORMATION-ACK PDU if requested.
At the reception of a RAN-INFORMATION PDU without ´End´ indication as answer to a Single RAN-INFORMATION-REQUEST PDU the transaction goes back to the Idle state and the TI is released. The Controlling BSC shall send a RAN-INFORMATION-ERROR PDU with the cause ´PDU not compatible with the protocol state´.
At the reception of a RAN-INFORMATION-ERROR PDU the transaction goes to the Idle or to the Established state depending on the RAN-INFORMATION-ERROR Cause
At the expiration of the timer T(RIR) the transaction goes back to the Idle state and the TI is released.
8c.1.5.1.3. Established state

The Established state is the stable state of the transaction. Data may be transferred from the peer application entity by the mean of a RAN-INFORMATION PDU and if requested acknowledged with RAN-INFORMATION-ACK PDU.

The transitions from the Established state are:

At the reception of a RAN-INFORMATION PDU without ´End´ indication the Controlling BSC sends a RAN-INFORMATION-ACK PDU if requested and the transaction remains in the Established state.

At the reception of a RAN-INFORMATION PDU with ´End´ indication the Controlling BSC sends a RAN-INFORMATION-ACK PDU if requested and the transaction goes back to the Idle state and the TI is released.

At the reception of a RAN-INFORMATION-ERROR PDU the transaction goes ffs depending on the RAN-INFORMATION-ERROR Cause

On request of the higher layers the Controlling BSC may send a Single RAN-INFORMATION-REQUEST PDU to release the transaction and the transaction goes to the Controlling Release state.

8c.1.5.1.4. Controlling Release state

In the Controlling Release state the transaction waits for the RAN-INFORMATION PDU with ´End´ indication to release the transaction

The transitions from the Controlling Release state are:

At the reception of a RAN-INFORMATION PDU with ´End´ indication the Controlling BSC sends a RAN-INFORMATION-ACK PDU if requested and the transaction goes back to the Idle state and the TI is released.

At the reception of a RAN-INFORMATION PDU without ´End´ indication the Controlling BSC sends a RAN-INFORMATION-ACK PDU if requested and the transaction remains in the Controlling Release state.

At the reception of a RAN-INFORMATION-ERROR PDU the transaction goes ffs depending on the RAN-INFORMATION-ERROR Cause.
At the expiration of the timer T(RIR) the transaction goes back to the Idle state and the TI is released.
8c.1.5.2 Transaction states in the Serving BSC

Fig 8c.1.5.2 shows the 3 states of the transaction in the Serving BSC.










Fig 8c.1.5.2 Transaction states in the Serving BSC

8c.1.5.2.1 Idle state


The transitions from the Idle state are:


At reception of a Multiple RAN-INFORMATION-REQUEST PDU the Serving BSC answers with a RAN-INFORMATION PDU without ´End´ Indication and the transaction goes into the state Established

At reception of a Single RAN-INFORMATION-REQUEST PDU the Serving BSC answers with a RAN-INFORMATION PDU with ´End´ Indication and the transaction goes into the state Idle.
8c.1.5.2.2 Established state

The Established state is the stable state of the transaction. Data may be transferred to the peer application entity by the mean of a RAN-INFORMATION PDU and if requested acknowledged with RAN-INFORMATION-ACK PDU.

The transitions from the Established state are:



At the reception of a Single RAN-INFORMATION-REQUEST PDU the Serving BSC sends a RAN-INFORMATION PDU with ´End´ and without ´ACK´ Indication and goes back to the Idle state and the TI is released.

At the reception of a RAN-INFORMATION-ERROR PDU the transaction goes ffs depending on the RAN-INFORMATION-ERROR Cause

On request of the higher layers the BSC may send a RAN-INFORMATION PDU with ´End´ and ´ACK´ Indication to release the transaction and the transaction goes to the Serving Release state.

8c.1.5.2.3 Serving Release state

In the Serving Release state the transaction waits for the RAN-INFORMATION-ACK PDU to release the transaction.

The transitions from the Serving Release state are:

At the reception of a RAN-INFORMATION-ACK PDU the transaction goes back to the Idle state and the TI is released.

At the reception of a RAN-INFORMATION-ERROR PDU the transaction goes ffs depending on the RAN-INFORMATION-ERROR Cause
At the expiration of the timer T(RI) the transaction goes ack to the Idle state and the TI is released.


8c.1.6 Application information

The type of information is application dependent.

The required information is specified in the Container Unit of the RAN-INFORMATION-REQUEST PDU.
The provided information is specified in the Container Unit of the RAN-INFORMATION PDU.

The rules for the Container Units of the NACC Application are described in sub-clause 8.c.5


8C.2 RIM Procedures

8c.2.1 General

There are three RIM procedures specified, the RIM Transaction Establishment, RIM Information Transfer, the RIM Transaction Release. The RIM Transaction Release procedure may be Controlling or Serving Initiated.

On receiving a PDU the BSC shall:

1> calculate the checksum of the PDU. In case of misfit the PDU shall be discarded without further action.
EDITOR´S NOTE: Is this function executed by the lower layers ? If so, discard this sentence.
1>
check that the PDU Type is a valid one. If not the PDU shall be discarded without further action.
EDITOR´S NOTE: Is this function executed by the lower layers ? If so, discard this sentence.
1>
check that the PDU is addressed to itself checking that the DCId of the PDU matches with the Cell Id of one of the parented cells. If the test does not match the PDU is discarded without further action.
1>
If  the PDU is a RAN-INFORMATION-ACK or a RAN-INFORMATION-ERROR and the TI is not known in the BSC the PDU shall be discarded.

8c.2.2 RIM Transaction Establishment procedure
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Figure 8c.2.2.1: RIM Transaction Establishment, Serving BSC accepts the RIM transaction
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Figure 8c.2.2.2a: RIM Transaction Establishment, Serving BSC rejects the RIM transaction
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Figure 8c.2.2.2b: RIM Transaction Establishment, Serving BSC rejects the RIM transaction due to an error
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Figure 8c.2.2.3: RIM Transaction Establishment, Serving BSC accepts the RIM transaction
8c.2.2.1 General

The RIM Transaction Establishment procedure is initiated by a Controlling BSS by sending the RAN INFORMATION-REQUEST PDUspecifying “Multiple Report” and the required information to the Serving BSS.
It is also extended to the case of a Single Report.
The following principles apply to the RIM Transaction Establishment procedure:

1. The RAN-INFORMATION-REQUEST PDU is never repeated inside of the same procedure. In order to avoid hanging transactions in the Serving BSC it is preferable to restart the procedure with a different TI if the procedure fails.

2. If the serving BSC sends as response to the RAN-INFORMATION-REQUEST PDU a RAN-INFORMATION PDU with an ´End´ Indication, it will never repeat the RAN-INFORMATION PDU, but rather close immediately the transaction in the Serving BSC and rely either on the RAN-INFORMATION PDU or on on the timer T(RIR) to do the same in the Controlling BSC. For the same reason the RAN-INFORMATION PDU with an ´End´ Indication responding to a multiple RAN-INFORMATION-REQUEST PDU will be never sent with an ACK Indication, respective the ACK Indication will be ignored by the Controlling BSC. This applies also in the case the RAN INFORMATION-REQUEST PDU opening a transaction requests a single report Note that the behaviour in response on a RAN-INFORMATION-REQUEST PDU transmitted along an established transaction is different.
3. If the serving BSC sends as response to the RAN-INFORMATION-REQUEST PDU a RAN-INFORMATION PDU without ´End´ Indication, the RAN-INFORMATION PDU will always require an RAN-INFORMATION-ACK PDU to be sure that the Controlling BSC maintains the transaction open. In case of missing RAN-INFORMATION-ACK PDU the RAN-INFORMATION will be repeated
4. 
5. If the serving BSC sends as response to the RAN-INFORMATION-REQUEST PDU a RAN-INFORMATION-ERROR PDU it will close immediately the transaction in the Serving BSC and rely on the RAN-INFORMATION-ERROR PDU or on the timer T(RIR) to do the same in the Controlling BSC.
8c.2.2.2 Initiation

The Controlling BSC shall initiate the procedure when upper layers in the Controlling BSC require a multiple report or a single report from an external cell.
Upon initiation of the procedure, the Controlling BSC shall:

1> Open in the Controlled Open Transaction List an element addressed with a new TI value 
1>
Set the variable Transaction State to the value ´Set-Up´ 

1>
start the T(RIR) timer


1>
set the content of the RAN INFORMATION REQUEST PDU according to 8c.2.2.2
1>
submit the PDU to the lower layer
8c.2.2.3 RAN-INFORMATION-REQUEST PDU contents to set

The Controlling BSC shall, in the transmitted RAN-INFORMATION-REQUESTPDU:

1>
Set the SCId to ACId of the Controlling BSC.

1>
Set the DCId to the value required by the application.

1>
Set the RAN Information Request Indication to the value “Multiple Report” or “Single Report” and the Container Unit according to the requirements of the upper layers.
1>
Set the TI to the new value 
1>
Set the RSN to the new value.
8c.2.2.4 Reception of a RAN-INFORMATION-REQUEST PDU by the Serving BSC

At the reception of a RAN-INFORMATION-REQUEST PDU by the Serving BSC the Serving BSC shall check the PDU according to 8c.2.1.
At the reception of a RAN-INFORMATION-REQUEST PDU the Serving BSC shall carefully perform the TI analysis in order to determine whether an element of the Served Open Transaction List shall be opened, closed or modified as follows:

If the 2 IE´s TI and SCId have both the same value as one element of the “Served Open Transaction List” in the Serving BSC and the RAN-INFORMATION-REQUEST Indication is set to the value “Single Report” then the RAN-INFORMATION-REQUEST is sent to release a transaction. This is specified in sub-clause 8c.2.4. Note that the value of the IE ´Application Id´ is not considered.
If the 2 IE´s TI and SCId have both the same value as one element of the “Served Open Transaction List” in the Serving BSC and the RAN-INFORMATION-REQUEST Indication is set to the value “Multiple Report” then the RAN-INFORMATION-REQUEST is interpreted as an error. The Serving BSC shall issue back to the Controlling BSC a RAN-INFORMATION-ERROR with the Cause value set to ´PDU not Compatible with the protocol state´and the complete PDU.

Editor´s Note: It would be useful to send back also the extract of the Open Transaction list. This is FFS
If the content of the Container Unit of the PDU is defect the Serving BSC shall issue a RAN INFORMATION ERROR PDU with the Cause value set to ´Invalid container unit information´ and the complete RAN-INFORMATION-REQUEST PDU according to 8cxxxx and the procedure ends.

If none of the cases above matches the Serving BSC shall proceed the content of the Container Unit of the received RAN-INFORMATION-REQUEST PDUand proceed then a RAN-INFORMATION PDU as follows:
1> if the received PDU was a Single RAN-INFORMATION-REQUEST PDU or

1> if the upper layers require to set the ´End´ Indication in the answer to a Multiple RAN-INFORMATION-REQUEST PDU, then the Serving BSC shall:
2>
Set SCId to the ACId of the Serving BSC

2>
mirror the SCId, the TI and the Application Id of the RAN-INFORMATION-REQUEST in the DCId, the TI and the Application Id of the PDU
2>
reset the ´ACK´ bit and set the ´END´ bit in the RAN INFORMATION INDICATION IE 

2>
set the RSN to a new value

2>
Set the content if any of the unique Container Unit of the RAN-INFORMATION PDU according to the specified request

1>
else act as follows:
2>
Open a new element in the Served Open Transaction List addressed with the new TI an the SCId of the RAN-INFORMATION-REQUEST PDU.

2>
store in this element the new TI and the SCId and the Application Id contained in the RAN-INFORMATION-REQUEST PDU

2>
set the Transaction state to the value ´Established´



2>
start T(RI) for this RSN

1>
and proceed a RAN-INFORMATION PDU as follows:
2>
Set SCId to the ACId of the Serving BSC

2>
mirror the SCId of the transaction element in the DCId of the PDU
2>
set the TI and the Application Id to the values contained in the transaction element 

2>
set the ´ACK´ bit of the RAN INFORMATION INDICATION IE as required by the application
2> set the RSN to a new value
2>
Set the content if any of the unique Container Unit of the RAN-INFORMATION PDU according to the upper layers requirements
1>
and submit the RAN-INFORMATION-PDU to the lower layers.

8c.2.2.5 Reception of  RAN-INFORMATION PDU by the Controlling BSC in Setup state
At the reception of the RAN-INFORMATION PDU by the Controlling BSC the Controlling BSC shall:

1>
Check the PDU according to 8c.2.1

1> If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “ Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Established ” then
2>
if the bit ´End´ in the RAN INFORMATION INDICATION IE is set then

3>the PDU is interpreted as the initiation of a Serving Initiated Transaction Release procedure and the Controlling BSC shall act as in the sub-clause 8c.2.4.8
3>else the PDU is interpreted as the initiation of a RIM Information transfer procedure and the Controlling BSC shall act as in the sub-clause 8c.2.3.
1>
If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Setup” then

2>
Reset the timer T(RIR)

2> Proceed the information in the Container Unit

2>
if the bit ´End´ in the RAN INFORMATION INDICATION IE is set then

3>
release the element of the “Open Transaction List” and the TI
3>
ignore the bit ´ACK´ in the RAN INFORMATION INDICATION IE

3>
and the procedure ends
2>
else
3>
set the Transaction State in the element of the “Open Transaction List” to the value “Established”
2>
if the bit ´ACK´ in the RAN INFORMATION INDICATION IE is set then
4>
Proceed the RAN-INFORMATION-ACK PDU according to 8c.2.3.5
4>
submit the message to the lower layers
4>
and the procedure ends
8c.2.2.6 Expiration of the timer T(RIR) in the Controlling BSC

If the timer T(RIR) expires before receving an appropriate RAN-INFORMATION PDU the controlling BSC shall:
1>
release the element of the “Open Transaction List” addressed by the TI and release the TI

1>
the procedure may be (implementation dependent) restarted with (mandatory) another TI
8c.2.2.7 Reception of a RAN-INFORMATION-ERROR PDU by the Controlling BSC in the Setup state
At the reception of a RAN-INFORMATION-ERROR PDU by the Controlling BSC in the Setup state the Controlling BSC shall:
1>
Check the PDU according to 8c.2.1

1>
If the TI in the received RAN-INFORMATION-ERROR PDU has not the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC then the Controlling BSC shall ignore the PDU.
1>
If the TI in the received RAN-INFORMATION-ERROR PDU has the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC the Controlling BSC shall

2>
release the element of the “Controlled Open Transaction List” addressed by the TI and release the TI
2>
proceed the information contained in the RAN-INFORMATION-ERROR PDU 

2>
the RIM Transaction Establishment procedure may be (implementation dependent) restarted with (mandatory) another TI

8c.2.2.8 Reception of the first RAN-INFORMATION-ACK PDU by the Serving BSC as response to the first RAN-INFORMATION PDU
The Serving BSC shall act as described in the sub-clause 8c.2.3.6 of the RIM Information procedure

8c.2.2.9 Expiration of the timer T(RI) in the Serving BSC

The Serving BSC shall act as described in the sub-clause 8c.2.3.7 of the RIM Information procedure

8c.2.3 RIM INFORMATION TRANSFER procedure
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Fig 8c.2.3 1 Acknowledged RIM INFORMATION TRANSFER procedure
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Fig 8c.2.3.2 Non acknowledged RIM INFORMATION TRANSFER procedure
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8c.2.3 Failed RIM INFORMATION TRANSFER procedure

8c.2.3.1 General

The purpose of this procedure is to transfer information from an application in the Serving BSC to its peer application in the Controlling BSC during a multiple report. The procedure may only be used for mulriple requests when a transaction has been established between the Controlling and the serving BSC, means after the RAN-INFORMATION-ACK PDU of the first RAN-INFORMATION PDU has been received. The application shall specify whether acknowledged information transfer is used or not.
The case the bit ´End´ is set in the RAN INFORMATION INDICATION IE is specified in the sub-clause 8c.2.4.7
8c.2.3.2 Initiation

The procedure is initiated by the Serving BSC on request of the higher layers.

Upon initiation of the procedure the Serving BSC shall set the content of the RAN-INFORMATION PDU according to the sub-clause 8c.2.3.3 and submit the PDU to the lower layers.
If the RAN INFORMATION INDICATION IE is set to the value ´ACK´ the BSC shall then additionally:
1>
start the timer T(RI) for the RSN of the PDU

8c.2.3.3 RAN-INFORMATION PDU contents to set

The Serving BSC shall:

1>
Set SCId to the ACId of the Serving BSC

1>
mirror the SCId of the element of the “Served Open Transaction List” addressed with the TI and the SCId of the Controlling BSC in the DCId of the PDU
1> set the TI and the Application Id to the values contained in the transaction element
1>
set the RSN of the PDU to a new value
1>
Set the content of the unique Container Unit of the RAN-INFORMATION PDU and the RAN INFORMATION INDICATION IE according to the specified request of the upper layers

8c.2.3.4 Reception of the RAN INFORMATION PDU by the Controlling BSC

At the reception of the RAN INFORMATION PDU without ´End´ Indication by the Controlling BSC the Controlling BSC shall:

If the TI in the received RAN-INFORMATION PDU has not the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC then the controlling BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´Unknown Transaction Identifier´ and the complete RAN-INFORMATION PDU

If the TI in the received RAN-INFORMATION PDU matches with one element of the “Controlled Open Transaction List” in the Controlling BSC then the controlling BSC shall:

1>
If the Transaction State has the value “Established” or “Controlling release” then

2>
Proceed the information in the Container Unit
2>
If the content of the Container Unit of the PDU is defect the Controlling BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´Invalid container unit information´ and the complete RAN-INFORMATION PDU according to 8cxxxx and the procedure ends.

2>
if the ´ACK´ bit is set in the RAN INFORMATION INDICATION IE then

3>
Proceed the RAN-INFORMATION-ACK PDU as described in sub-clause 8c.2.3.5
3>
submit the PDU to the lower layers
2>
else
3>the procedure ends
1> If the Transaction State has the value “Setup”
2> Proceed as described in sub-clause 8c.2.2
1>
 else the PDU shall be discarded and the controlling BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´PDU not compatible with the protocol state´ and the complete RAN-INFORMATION PDU
8c.2.3.5 RAN-INFORMATION-ACK contents to set
The Controlling BSC shall include the following values in the RAN-INFORMATION-ACK PDU:

1>
mirror the SCId of the RAN-INFORMATION PDU into the DCId of the RAN-INFORMATION-ACK PDU
1>
set the SCId of the RAN-INFORMATION-ACK PDU to the ACId of the controlling BSC

1>
set the TI and the Application Id to the values contained in the element of the “Controlled Open Transaction List” identified by the TI
1>
mirror the RSN of the RAN-INFORMATION PDU into the RSN of the RAN-INFORMATION-ACK PDU
8c.2.3.6 Reception of the RAN-INFORMATION-ACK PDU in the Serving BSC

At the reception of the RAN-INFORMATION-ACK PDU by the Serving BSC the Serving BSC shall:

1>
If the TI and the SCId in the received RAN-INFORMATION-ACK PDU match both with one element of the “Served Open Transaction List” in the Serving BSC then the Serving BSC shall:
2>
Stop the timer T(RI) for the RSN contained in the PDU
2>
if the Transaction State in the element of the “Served Open Transaction List” is set to the value ´Serving Release´ then
3>
release the element of the “Served Open Transaction List” and the TI
2> else
3>
the procedure ends
1> else
2> discard the PDU without further actions as specified in the sub-clause 8c.4
and the procedure ends
8c.2.3.7 Expiration of the timer T(RI) in the serving BSC
At the expiration of the timer T(RI) for a given RSN in the serving BSC the serving BSC shall:

1>
either (implementation dependent) repeat the RAN-INFORMATION PDU as described in 8c.2.3.3 with the same or an increased RSN
1> or initiate the RIM Transaction Release procedure as described in sub-clause 8c.2.4.7. 

8c.2.3.8 Reception of the RAN-INFORMATION-ERROR PDU in the Serving BSC

At the reception of the RAN-INFORMATION-ERROR PDU by the Serving BSC the Serving BSC shall:

1>
If the TI and the SCId in the received RAN-INFORMATION-ERROR PDU match both with one element of the “Served Open Transaction List” then the Serving BSC shall:

2>Stop the timer T(RI) (if any ) for the RSN contained in the PDU 
2>
Proceed the information contained in the PDU
2>
Implementation dependent re-issue another RAN-INFORMATION PDU on the same transaction as described in the sub-clause 8c.2.3.2 or initiate the RIM Transaction Release procedure as described in sub-clause 8c.2.4.7.
1>
else discard the PDU
8c.2.4 RIM Transaction Release procedure
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Figure 8c.2.4.1: Controlling Initiated RIM Transaction Release, Serving BSC accepts the Release
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Figure 8c.2.4.2: Controlling Initiated RIM Transaction Release, Serving BSC accepts the Release
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Figure 8c.2.4.3: Controlling Initiated RIM Transaction Release, Serving BSC rejects the Release
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Figure 8c.2.4.4: Serving Initiated RIM Transaction Release, Controlling BSC accepts the Release
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Figure 8c.2.4.5: Serving Initiated RIM Transaction Release, Controlling BSC rejects the Release

8c.2.4.1 General

The RIM Transaction Release procedure is initiated either by a Controlling BSS by sending the RAN-INFORMATION-REQUEST PDUspecifying ´Single Report´ on an existing transaction or by a Serving BSS by sending the RAN-INFORMATION PDUspecifying ´End´ Indication on an existing transaction.
The following principles apply to the RIM Transaction Release procedure:

1. If the procedure is Controlling initiated, the Single RAN-INFORMATION-REQUEST PDU will be repeated inside of the same transaction till it is acknowledged by a RAN-INFORMATION PDU specifying ´End´ Indication. In order to avoid hanging transactions the Serving BSC will close immediately the transaction in the Serving BSC and rely on the RAN-INFORMATION with ´End´ Indication to do the same in the Controlling BSC. For this reason a RAN-INFORMATION-REQUEST PDU with´Single Report´ Indication shall be always acknowledged by a RAN-INFORMATION PDU with an ´End´ Indication even if the transaction of the the RAN-INFORMATION-REQUEST PDU with´Single Report´ Indication is not known in the Serving BSC.
2. If the procedure is Serving initiated, the RAN-INFORMATION PDU with´End Indication´ will be repeated inside of the same transaction till it is acknowledged by a RAN-INFORMATION-ACK PDU. For this reason a RAN-INFORMATION PDU with´End Indication´ and ´ACK´ will be always acknowledged by a RAN-INFORMATION-ACK PDU even if the transaction of the the RAN-INFORMATION PDU with´End Indication´ is not known in the Controlling BSC.
3. If the serving BSC sends as response to the Single RAN-INFORMATION-REQUEST a RAN-INFORMATION-ERROR it will close immediately the transaction in the Serving BSC and rely on the RAN-INFORMATION-ERROR or on the timer T(RIR) to do the same in the Controlling BSC.

8c.2.4.2 Initiation of the RIM Transaction Release procedure in the Controlling BSC
The Controlling BSC shall initiate the procedure when upper layers in the Controlling BSC requests the release of the RIM transaction, e. g. as consequence of a OAM intervention or because the required information is no longer needed.
Upon initiation of the procedure, the Controlling BSC shall:

1>
Set the variable Transaction State to the value ´Controlling releasing´ in the element of the Controlled Open Transaction List addressed with the TI

1>
start the T(RIR) timer


1>
set the content of the RAN-INFORMATION-REQUEST PDU according to 8c.2.4.2

1>
submit the PDU to the lower layer

8c.2.4.2 Single RAN-INFORMATION-REQUEST PDU contents to set

The Controlling BSC shall, in the transmitted RAN-INFORMATION-REQUEST with ´Single Report´ indication PDU:

1>
Set the SCId to ACId of the Controlling BSC.

1>
Set the DCId to the value of the Reporting Cell Id contained in the Container Unit of the PDU.

1>
Set the RAN Information Request Indication to the value “Single Report”.

1>
Set the TI to the value according to the transaction to be released
1>
Set the RSN to the new value.

8c.2.4.3 Reception of a Single RAN-INFORMATION-REQUEST PDU by the Serving BSC

At the reception of a single RAN-INFORMATION-REQUEST PDU by the Serving BSC the Serving BSC shall check the PDU according to 8c.2.1.

If the 2 IE´s TI and SCId have both the same value as one element of the “Open Transaction List” in the Serving BSC then the Single RAN-INFORMATION-REQUEST is sent to release a transaction. Note that the value of the Application Id IE is not considered.

If the content of the Container Unit of the PDU is defect the Serving BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´Invalid container unit information´ and the complete RAN-INFORMATION-REQUEST PDU according to 8cxxxx and the procedure ends.

Else the Serving BSC shall include the following information in the RAN-INFORMATION PDU::

1>
Set SCId to the ACId of the Serving BSC

1>
mirror the SCId of the element of the Served Open Transaction List addressed with the TI and the SCId of the RAN-INFORMATION-REQUEST PDU in the DCId of the PDU
1>
set the TI and the Application Id to the values contained in the transaction element 

1>
reset the bit ´ACK´ in the RAN INFORMATION INDICATION IE 
1> set the bit ´END´ in the RAN INFORMATION INDICATION IE 

1> set the RSN to a new value

1>
 release the element of the “Served Open Transaction List” addressed by the TI and the SCId

1>
Set the content if any of the unique Container Unit of the RAN-INFORMATION PDU according to the specified request

8c.2.4.4 Reception of the RAN-INFORMATION PDU with ´End´ Indication by the Controlling BSC

At the reception of the RAN-INFORMATION PDU by the Controlling BSC the Controlling BSC shall:

1>
Check the PDU according to 8c.2.1

1>
If the TI in the received RAN-INFORMATION PDU with ´End´ Indication has not the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC then the controlling BSC shall act as specified in the sub-clause 8c.3
1>
If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Established” then act as in the sub-clause 8c.2.4.8
1>
If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Controlling release” then

2>
Reset the timer T(RIR)

2>

release the element of the “Open Transaction List” and the TI
2>
Proceed the information in the Container Unit
2>
If the content of the Container Unit of the PDU is defect the Controlling BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´Invalid container unit information´ and the complete RAN-INFORMATION PDU according to 8cxxxx.

2>
and the procedure ends
8c.2.4.5 Expiration of the timer T(RIR) in the Controlling BSC

If the timer T(RIR) expires before receving an appropriate RAN-INFORMATION PDU the controlling BSC shall:

1> either repeat the procedure

1> or release the element of the “Controlled Open Transaction List” addressed by the TI and release the TI


8c.2.4.6 Reception of a RAN-INFORMATION-ERROR PDU by the Controlling BSC in the Controlling Release state
At the reception of a RAN-INFORMATION-ERROR PDU by the Controlling BSC in the Controlling Release state  the Controlling BSC shall:

1>
Check the PDU according to 8c.2.1

1>
If the TI in the received RAN-INFORMATION-ERROR PDU has not the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC then the Controlling BSC shall ignore the PDU.

1>
If the TI in the received RAN-INFORMATION-ERROR PDU has the same value as one element of the “Open Transaction List” in the Controlling BSC the Controlling BSC shall

2>
release the element of the “Controlled Open Transaction List” addressed by the TI and release the TI
2>
reset the timer T(RIR)

8c.2.4.7 Initiation of the RIM Transaction Release procedure by the Serving BSC

The Serving BSC shall initiate the RIM Transaction Release procedure when upper layers in the Serving BSC requests the release of a RIM transaction, e. g. as consequence of a OAM intervention or of a BSC shut down or an Application deactivation.

Upon initiation of the procedure, the Serving BSC shall: include the following information in the RAN-INFORMATION PDU::

1>
Set SCId to the ACId of the Serving BSC

1>
mirror the SCId of the element of the Served Open Transaction List addressed by the TI and the Controlling SCId in the DCId of the PDU
1>
set the TI and the Application Id to the values contained in the transaction element 

1>
set the bit ´ACK` in the RAN INFORMATION INDICATION IE 

2> set the bit ´END` in the RAN INFORMATION INDICATION IE 

1> set the RSN to a new value

1> Set the content if any of the unique Container Unit of the RAN-INFORMATION PDU according to the specified request
1>
submit the PDU to the lower layers
Additionally the Serving BSC shall:
1>
start T(RI) for this RSN
1>
set the Transaction State of the element of the “Open Transaction List” addressed by the TI and the SCId to the value ´Serving releasing´.
8c.2.4.8 Reception of the first RAN-INFORMATION PDU with ´End´Indication by the Controlling BSC

At the reception of the RAN-INFORMATION PDU with ´End´ Indication by the Controlling BSC the Controlling BSC shall:

1>
Check the PDU according to 8c.2.1

1>
If the TI in the received RAN-INFORMATION PDU has not the same value as one element of the “Controlled Open Transaction List” then the controlling BSC shall act as specified in the sub-clause 8c.3 Abnormal cases 
1>
If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Controlling releasing” then act as in the sub-clause 8c.2.4.4
1>
If the TI in the received RAN-INFORMATION PDU has the same value as one element of the “Controlled Open Transaction List” in the Controlling BSC and the Transaction State in this element has the value “Established” then

2> Proceed the information in the Container Unit if any
2>
If the content of the Container Unit of the PDU is defect the Controlling BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to ´Invalid container unit information´ and the complete RAN-INFORMATION PDU , release the transaction and the TI and the procedure ends.
Editor´s note: Here there is a problem: should the ransaction nevertheless be released (preferred solution) or be let open to have an occasion to get the correct container ? The first solution is preferred because a) it is probable that the cell information has been transmitted in an earlier RAN-INFORMATION PDU and b) otherwise there is a risk that the transactiopn cannot be released. A possibility could be also to send the RI with  End´ without any data to avoid the dilemma. 
 2>
Proceed the RAN-INFORMATION-ACK PDU as described in sub-clause 8c.2.3.5
2>
Submit the RAN-INFORMATION-ACK PDU to the lower layers
2>

release the element of the “Controlled Open Transaction List”

2>
and the procedure ends
8c.2.4.9 Reception of the RAN-INFORMATION-ACK PDU in the Serving BSC

Act as described in the sub-clause 8c.2.3.6

8c.2.4.10 Expiration of the timer T(RI) in the serving BSC


At the expiration of the timer T(RI) in the serving BSC the serving BSC shall:

1>
either (implementation dependent) repeat the RAN-INFORMATION PDU as described in 8c.2.4.7 with the same or an increased RSN

1> or release the element of the “Controlled Open Transaction List” and the TI and the procedure ends.
8c.2.4.11 Reception of the RAN-INFORMATION-ERROR PDU in the Serving BSC in the Serving Release state
At the reception of the RAN-INFORMATION-ERROR PDU by the Serving BSC in the Serving Release state the Serving BSC shall:

1> Stop the timer T(RI) (if any ) for the RSN contained in the PDU 

1>
Proceed the information contained in the PDU

1>
Implementation dependent re-issue another RAN-INFORMATION PDU on the same transaction as described in the sub-clause 8c.2.4.7. or release the element of the “Controlled Open Transaction List” and the TI and the procedure ends.


8c.2.5 Action at the deletion of the Anchor Cell
The deletion of an Anchor cell should be a rare event. Since the Anchor Cell Identifier is used as SCId in the PDUs issued by the BSC and therefore to enter the Served Open Transaction List in all the Serving BSC´s the deletion of the Anchor cell in a BSC triggers many activities in the system which may be divided in 3 categories:
8c.2.5.1 Activities due to the deletion of the cell itself
If the Anchor cell has to report to one or more controlling BSC´s the parenting BSC will initiate for each of these BSC´s a Serving Initiated Transaction Release procedure as specified in sub-clause 8c.2.3.
If some external cells were required to report due to some activities in the Anchor cell the parenting BSC may decide that some of these reports are no longer needed and shall initiate for each of them a Controlling Initiated Transaction Release procedure as specified in sub-clause 8c.2.3.

8c.2.5.2 Activities of the parenting BSC as Serving BSC
The parenting BSC shall continue to issue RAN INFORMATION PDU´s but with the new Anchor Cell Id as SCId. Since each other BSC acting as Controlling BSC shall mirror the SCId of the acknowledged RAN-INFORMATION PDU in the RAN-INFORMATION-ACK PDU the transition to a new Anchor BSC will be smooth, there is no reason to an increased activity.
8c.2.5.3 Activities of the parenting BSC as Controlling BSC

The ACId is used in each Serving BSC to address the Served Open Transaction List, each element shall be actualised.

The parenting BSC shall therefore for each transaction in the Controlled Open Transaction List initiate a Controlling Initiated Transaction Release procedure as specified in sub-clause 8c.2.3 with the old ACId as SCId.
After completion of this procedure the parenting BSC shall if further needed re-initiate the same RAN Transaction Establishment procedure with the new ACId as SCId.
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8c.3
Abnormal conditions

If a BSC receives a RAN-INFORMATION, RAN-INFORMATION REQUEST or RAN-INFORMATION ACK or  a RAN-INFORMATION ERROR PDU with a DCId which does not match with any of the parented Cell Identifiers the PDU shall be discarded. 
If an SGSN receives a RIM PDU with invalid destination address or addressed to a BSC which does not support the RIM procedures, the PDU shall be discarded without any further action. The discard action may be logged by the O&M procedures.

A RIM PDU not recognised by a receiving SGSN or BSC shall be discarded without further action. The discard action may be logged by the O&M procedures.

If a BSC receives a RAN INFORMATION, RAN INFORMATION REQUEST or RAN INFORMATION ACK PDU with an unknown application address in the RIM Application Identity IE, a RAN-INFORMATION-ERROR PDU shall be sent back to the Source BSC with the Cause Value set to 'Unknown Application Address' and containing the complete received PDU.

If a BSC receives a RAN INFORMATION, RAN INFORMATION REQUEST or RAN INFORMATION ACK PDU and the application specific information is not available, the BSS shall send a RAN-INFORMATION ERROR PDU with Cause Value set to 'Missing Mandatory IE' or 'Missing Mandatory Container IE' (Editor´s note: such a cause value is not defined)(2nd Editor´s note: why does that not apply to other IE´s like RSN, number of container units etc…) back to the Source BSC and containing the complete received PDU.




If a Serving BSC receives a multiple RAN INFORMATION REQUEST PDU and both the TI and the SCId of the PDU match with one of the element of the Served Open Transaction List then the Serving BSC shall issue a RAN-INFORMATION-ERROR PDU with the Cause value set to “PDU not compatible with the protocol state” and containing the complete received PDU.
A RAN-INFORMATION PDU with´End´ and ´ACK´ Indication received by a Controlling BSC with an unknown TI shall be interpreted as the consequence of a failed Serving Initiated Transaction release procedure and shall be always acknowledged by a RAN-INFORMATION-ACK PDU.

A RAN-INFORMATION PDU with´End´ and without ´ACK´ Indication received by a Controlling BSC with an unknown TI shall be discarded.
A RAN-INFORMATION PDU without ´End´ Indication received by a Controlling BSC with an unknown TI shall be discarded.
A RAN-INFORMATION-ACK or a RAN-INFORMATION-ERROR PDU received with an unknown TI shall be discarded without further action
8c.4 Timers

There are 2 timers defined for the RIM.

T(RIR) is used by the Controlling BSC, and T(RI) is used by the Serving BSC
	Timer
	Start
	Stop
	At expiry

	T(RIR)
	Transmission of a Multiple RAN-INFORMATION-REQUEST PDU
	Reception of the corresponding RAN-INFORMATION or RAN-INFORMATION-ERROR PDU
	Re-transmit the Multiple RAN-INFORMATION-REQUEST PDU on a new transaction or abandon 

	
	Transmission of a Single RAN-INFORMATION-REQUEST PDU on a new transaction
	Reception of the corresponding RAN-INFORMATION or RAN-INFORMATION-ERROR PDU
	Re-transmit the Single RAN-INFORMATION-REQUEST PDU on a new transaction or abandon 

	
	Transmission of a Single RAN-INFORMATION-REQUEST PDU on an existing transaction
	Reception of the corresponding RAN-INFORMATION or RAN-INFORMATION-ERROR PDU
	Re-transmit the Single RAN-INFORMATION-REQUEST PDU on the transaction or close the open transaction and abandon 

	T(RI)
	Transmission of a RAN-INFORMATION PDU without ´End´ Indication
	Reception of the corresponding RAN-INFORMATION-ACK or RAN-INFORMATION-ERROR PDU
	Re-transmit the same RAN-INFORMATION PDU or initiate a Serving Initiated Transaction Release procedure

	
	Transmission of a RAN-INFORMATION PDU with ´End´ Indication
	Reception of the corresponding RAN-INFORMATION-ACK or RAN-INFORMATION-ERROR PDU
	Re-transmit the same RAN-INFORMATION PDU or close the open transaction and abandon 


8c.5
RIM procedures used by the NACC application.

The rules specified below apply when the RIM Application Identity is set to NACC:

The RAN-INFORMATION -REQUEST PDU is used by a Controlling BSC to request system information from one cell from another BSS. The Container Unit used by the NACC application is specified in sub-clause 11.3.63.1.
· One Container Unit of the RAN-INFORMATION-REQUEST PDU shall be related to one cell only.
· The DCId of the RAN-INFORMATION-REQUEST PDU shall be set to the value of the Reporting Cell Id contained in the Container Unit of the PDU
-
The RAN-INFORMATION PDU is used by a Serving BSC to send system information for one cell (one Container Unit is used per source cell) from a Serving BSC to a Controlling BSC. The Container Unit  used by the NACC application is specified in sub-clause 11.3.64.1.
-
The RAN-INFORMATION-REQUEST PDU shall contain only one Container Unit related to one cell only.

-
When multiple reports from a certain cell have been requested, the RAN-INFORMATION PDU is sent whenever there is a change in the system information affecting cell reselection in the referred cell.


Editor´s note: Timer driven multiple report is till now specified nowhere
-
The RAN-INFORMATION-ERROR PDU is used to indicate that a PDU could not be successfully decoded by the receiving BSS.
Editor´s note: that is very imprecise: the PDU may be very well decoded, but nevertheless the information in the Container Unit may be not valid.
NEXT MODIFIED SECTION

10.6.1
RAN-INFORMATION-REQUEST

This PDU allows a Controlling BSS to request information from a Serving BSS via the core network.

PDU type:
RAN-INFORMATION-REQUEST

Direction:
BSS to SGSN

SGSN to BSS

Table 10.6.1: RAN-INFORMATION-REQUEST PDU content

	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Destination Cell Identifier 
	Cell Identifier/11.3.9
	M
	TLV
	10

	Source Cell Identifier
	Cell Identifier/11.3.9
	M
	TLV
	10

	Transaction Identifier
	Transaction Identifier/11.3.70
	M
	TLV
	4

	RIM Application Identity
	RIM Application Identity/11.3.61
	M
	TLV
	3

	Sequence Number 
	RIM Sequence Number/11.3.62
	M
	TLV
	4

	RAN Information Request Indications (note 4)
	RAN Information Request Indications/11.3.67
	O
	TLV
	3

	Container Unit 
	RAN INFORMATION-REQUEST Container Unit/11.3.63
	O
	TLV
	4-?

	


NOTE 4:
If the IE is omitted, the behaviour of the BSS shall be the same as when the value part of the IE is x00.




10.6.2
RAN-INFORMATION

This PDU allows a BSS to send information to another BSS via the core network.

PDU type:
RAN-INFORMATION

Direction:
BSS to SGSN

SGSN to BSS 

Table 10.6.2: RAN-INFORMATION-PDU content

	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Destination Cell Identifier 
	Cell Identifier/11.3.9
	M
	TLV
	10

	Source Cell Identifier 
	Cell Identifier/11.3.9
	M
	TLV
	10

	Transaction Identifier
	Transaction Identifier/11.3.70
	M
	TLV
	4

	RIM Application Identity
	RIM Application Identity /11.3.61
	M
	TLV
	3

	Sequence Number 
	RIM Sequence Number /11.3.62
	M
	TLV
	4

	RAN Information Indications (note 4) 
	RAN Information Indications /11.3.65
	O
	TLV
	3

	RIM Cause
	Cause/11.3.8
	O
	TLV
	3

	
	
	
	
	

	Container Unit 
	RAN INFORMATION Container Unit /11.3.64
	O
	TLV
	4-?

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	


NOTE 4:
If the IE is omitted, the behaviour of the BSS shall be the same as when the value part of the IE is x00.

.


10.6.3
RAN-INFORMATION-ACK

This PDU allows a Controlling BSS to acknowledge the receipt of a RAN-INFORMATION PDU received from a Serving BSS via the core network.

PDU type:
RAN-INFORMATION-ACK

Direction:
BSS to SGSN

SGSN to BSS 

Table 10.6.3: RAN-INFORMATION-ACK PDU content

	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Destination Cell Identifier
	Cell Identifier/11.3.9
	M
	TLV
	10

	Source Cell Identifier 
	Cell Identifier/11.3.9
	M
	TLV
	10

	Transaction Identifier
	Transaction Identifier/11.3.70
	M
	TLV
	4

	RIM Application Identity
	RIM Application Identity /11.3.61
	M
	TLV
	3

	Sequence Number of the acknowledged PDU
	RIM Sequence Number /11.3.62
	M
	TLV
	4

	




10.6.4
RAN-INFORMATION-ERROR

This PDU allows a BSS or an SGSN to send an error PDU back to an originating BSS as a response to a RAN-INFORMATION, a RAN-INFORMATION-REQUEST or a RAN-INFORMATION-ACK PDU. The PDU payload contains the complete faulty PDU.

PDU type:
RAN-INFORMATION-ERROR

Direction:
BSS to SGSN

SGSN to BSS 

Table 10.6.4: RAN-INFORMATION-ERROR content

	Information elements
	Type / Reference
	Presence
	Format
	Length

	PDU type
	PDU type/11.3.26
	M
	V
	1

	Destination Cell Identifier
	Cell Identifier/11.3.9
	M
	TLV
	10

	Source Cell Identifier 
	Cell Identifier/11.3.9
	M
	TLV
	10

	Transaction Identifier
	Transaction Identifier/11.3.70
	M
	TLV
	4

	RIM Application Identity
	RIM Application Identity /11.3.61
	M
	TLV
	3

	RIM Cause
	Cause/11.3.8
	M
	TLV
	3

	PDU in Error (note 2)
	PDU in Error/11.3.24
	M
	TLV
	3-?

	
NOTE 2:
This is the whole PDU (starting with the [PDU type]) within which an error was detected. This PDU may be truncated if it exceeds the information carrying capacity of the underlying network service.




NEXT MODIFIED SECTION

11.3
Information Element Identifier (IEI)

An Information Element Identifier (IEI) is identified by the same coding in all BSSGP PDUs.

Table 11.3: IEI types

	IEI coding
(hexadecimal)
	IEI Types

	x00
	Alignment Octets

	x01
	Bmax default MS

	x02
	BSS Area Indication

	x03
	Bucket Leak Rate

	x04
	BVCI

	x05
	BVC Bucket Size

	x06
	BVC Measurement

	x07
	Cause

	x08
	Cell Identifier

	x09
	Channel needed

	x0a
	DRX Parameters

	x0b
	eMLPP-Priority

	x0c
	Flush Action

	x0d
	IMSI

	x0e
	LLC-PDU

	x0f
	LLC Frames Discarded

	x10
	Location Area

	x11
	Mobile Id

	x12
	MS Bucket Size

	x13
	MS Radio Access Capability

	x14
	OMC Id

	x15
	PDU In Error

	x16
	PDU Lifetime

	x17
	Priority

	x18
	QoS Profile

	x19
	Radio Cause

	x1a
	RA-Cap-UPD-Cause

	x1b
	Routeing Area

	x1c
	R_default_MS

	x1d
	Suspend Reference Number

	x1e
	Tag

	x1f
	TLLI

	x20
	TMSI

	x21
	Trace Reference

	x22
	Trace Type

	x23
	TransactionId

	x24
	Trigger Id

	x25
	Number of octets affected

	x26
	LSA Identifier List

	x27
	LSA Information

	x28
	Packet Flow Identifier

	x29
	Packet Flow Timer

	x3a
	Aggregate BSS QoS Profile (ABQP)

	x3b
	Feature Bitmap

	x3c
	Bucket_Full Ratio

	x3d
	Service UTRAN CCO (Cell Change Order)

	x3e
	NSEI

	x3f
	RRLP APDU

	x40
	LCS QoS

	x41
	LCS Client Type

	x42
	Requested GPS Assistance Data

	x43
	Location Type

	x44
	Location Estimate

	x45
	Positioning Data

	x46
	Deciphering Keys

	x47
	LCS Priority

	x48
	LCS Cause

	x49
	LCS Capability

	x4a
	RRLP Flags

	x4b
	RIM Application Identity 

	x4c
	RIM Sequence number

	x4d
	RAN-INFORMATION-REQUEST Container Unit

	x4e
	RAN-INFORMATION Container Unit

	x4f
	RAN-INFORMATION-Indications

	x50
	Number of Container Units

	x51
	PFC transfer result

	x52
	PFC flow control parameters

	x53
	Global CN-Id

	X54
	Transaction Identifier

	RESERVED
	All values not explicitly shown are reserved for future use and shall be treated by the recipient as an unknown IEI


NEXT MODIFIED SECTION

11.3.8
Cause

The Cause information element indicates the reason for an exception condition. The element coding is:

Table 11.3.8.a: Cause IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	octet 1
	IEI

	octet 2,2a
	Length Indicator

	octet 3
	Cause value


Table 11.3.8.b: Cause coding

	Cause value
Hexadecimal
	semantics of coding

	
	All values not listed below shall be treated as "protocol error - unspecified"

	x00
	Processor overload

	x01
	Equipment failure

	x02
	Transit network service failure

	x03
	Network service transmission capacity modified from zero kbps to greater than zero kbps

	x04
	Unknown MS

	x05
	BVCI unknown

	x06
	cell traffic congestion

	x07
	SGSN congestion

	x08
	O & M intervention

	x09
	BVCI-blocked

	x0a
	PFC create failure

	x20
	Semantically incorrect PDU

	x21
	Invalid mandatory information

	x22
	Missing mandatory IE

	x23
	Missing conditional IE

	x24
	Unexpected conditional IE

	x25
	Conditional IE error

	x26
	PDU not compatible with the protocol state

	x27
	Protocol error - unspecified

	x28
	PDU not compatible with the feature set

	x29
	Requested Information not available

	x2a
	Unknown Destination address

	x2b
	Unknown RIM Application Identity

	x2c
	Invalid Container Unit Information 

	X2d
	Unknown Transaction Identifier


NEXT MODIFIED SECTION

11.3.61
RIM Application Identity

This information element specifies the addressed application within the target BSS node. The element coding is:

Table 11.3.61.a: RIM Application Identity IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	RIM Application Identity


"RIM Application Identity " is coded as shown below.

Table 11.3.61.b: RIM Application Identity coding

	Coding
	Semantic

	0000 0000
	Reserved

	0000 0001
	Network Assisted Cell Change (NACC)

	0000 0010 – 1111 1111
	Reserved


All values not allocated are reserved. 
11.3.62 
RIM Sequence Number

This information element defines the sequence number allocated to the PDU by the source node. The element coding is:

Table 11.3.62.a: RIM Sequence Number IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	RIM Sequence Number (MSB)

	Octet 4
	RIM Sequence Number (LSB)


RIM Sequence Number: Defines the sequence number for the procedure and is increased for each new RAN‑INFORMATION/ RAN-INFORMATION-REQUEST PDU sent.
If a RAN INFORMATION/ RAN INFORMATION-REQUEST PDU is repeated it may be repeated with the same or with an increased RSN.
 If acknowledgement is requested in a RAN‑INFORMATION-PDU, the receiving side shall respond with a RAN-INFORMATION-ACK PDU containing the same sequence number as received in the RAN-INFORMATION PDU.

11.3.63
RAN-INFORMATION-REQUEST Container Unit 

11.3.63.0
General

The element coding of the Container Unit value part, which belongs to the RAN-INFORMATION-REQUEST PDU, is dependent on the "RIM Application Identity " IE within the PDU according to the following sub-clauses.
11.3.63.1
Container Unit disposition when the RIM Application Identity IE= NACC 

The element coding of the value part of the Container Unit IE within the RAN-INFORMATION-REQUEST PDU for the NACC application shall have the following disposition.

Table 11.3.63.1.a: RAN-INFORMATION-REQUEST Container Unit coding for NACC

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	
	


	
	


	
	

	Octet 3-10
	RAI+ CI of Reporting l Cell 

	
	

	
	

	
	




	
	

	
	

	
	

	
	

	
	



"RAI + CI of Reporting Cell": The "RAI + CI of Reporting Cell" parameters are encoded as the RAI + CI for the source cell in octet 1 – 8.
To be reviewed to be also UTRAN capable
11.3.64
RAN-INFORMATION Container Unit 

11.3.64.0
General

The element coding of the Container Unit value part, which belongs to the RAN-INFORMATION PDU, is dependent on the "RIM Application Identity " IE within the PDU according to the following sub-clauses.
11.3.64.1
Container Unit disposition when the RIM Application Identity IE= NACC 

The element coding of the value part of the Container Unit IE within the RAN-INFORMATION PDU for the NACC application shall have the following disposition.

Table 11.3.64.1.a: RAN-INFORMATION Container Unit coding for NACC

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	
	


	
	


	
	

	Octet 3-10
	RAI+ CI of Reporting Cell

	
	

	
	

	
	

	Octet 11-
	Number of SI/PSI
	Type

	Octet 12-?
	SI/PSI

	
	

	
	

	
	



Type: This parameter indicates the type of SI/PSI messages of the reporting cell. The "Type" parameter is coded as shown below:

Table 11.3.64.1.b: Type coding

	Coding
	Semantic

	0
	SI messages as specified for BCCH (3GPP TS 44.018) follow

	1
	PSI messages as specified for PBCCH (3GPP TS 44.060) follow


"Number of "SI/PSI": Number of SI/PSI of the reporting cell is following after this parameter. For system information messages with multiple instances, each instance is encountered as one SI/PSI message. In case ‘END’ is set in the RAN Information Indications, no system information data needs to be included by the source BSS.The "Number of "SI/PSI"parameter is coded as shown below:

Table 11.3.64.1.c: Number of SI/PSI coding

	Coding
	Semantic

	000 0000
	0 "SI/PSI" follows

	000 0001
	1 "SI/PSI" follow

	'
	"

	111 1111
	127 "SI/PSI" follow

	


SI/PSI: This parameter contains a list of either SI- or PSI messages valid for the reporting cell Number of SI/PSIs is specified in the "Number of SI/PSI" parameter specified above.


If the "Type" field indicates that "SI messages as specified for BCCH (3GPP TS 44.018) follow" then SI/PSI contains one SI instance as encoded for BCCH as specified in [25]. Each SI message contains L2 Pseudo Length + RR Management Protocol Discriminator + Skip Indicator + Message Type + message payload and occupies 23 octets.


If the "Type" field indicates that "PSI messages as specified for PBCCH (3GPP TS 44.060) follow" then SI/PSI contains one PSI instance as encoded for PBCCH as specified in [22]. Each PSI Message contains Message Type +Page Mode + Message payload and occupies 22 octets.

11.3.65
RAN Information Indications

This information element is used for various indications sent from a Serving to a Controlling BSC.

The element coding is:

Table 11.3.65.a: RAN Information Indications IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	Reserved
	END
	ACK


ACK: When the RAN Information Indications IE is included in the RAN-INFORMATION PDU, this parameter indicates whether the Serving BSC is requesting a RAN-INFORMATION-ACK PDU as response to a RAN-INFORMATION PDU. The parameter is coded as shown below.

Table 11.3.65.b: ACK coding

	Coding
	Semantic

	0
	No ACK requested

	1
	ACK requested


END: When the RAN Information Indications IE is included in the RAN-INFORMATION PDU, this parameter indicates that the source side will send no more reports on the transaction used by this  RAN INFORMATION PDU (i.e. the Serving BSC has stopped the multiple reports).

Table 11.3.65.c: END coding

	Coding
	Semantic

	0
	No ‘END’ indicated

	1
	‘END’ indicated


11.3.66
Number of Container Units

This information element is used to indicate the number of Container Units within the PDU.

The element coding is:

Table 11.3.66.a: Number of Container Units IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	Number of Container Units


Table 11.3.66.b: Number of Container Units coding

	Coding
	Semantic

	0000 0000
	0 Container Unit follows

	0000 0001
	1 Container Units follow

	'
	"

	1111 1111
	255 Container Units follow


11.3.67
RAN Information Request Indications

This information element is used for various indications sent from a Controlling BSC to a Serving BSC. The element coding is:

Table 11.3.67.a: RAN Information Request Indications IE

	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	Reserved
	Event MR


Event MR: When the RAN Information Request Indications IE is included in the RAN-INFORMATION-REQUEST PDU, this parameter indicates the request for event-driven multiple reports. The parameter is coded as shown below.
Table 11.3.67.b: Event MR coding

	Coding
	Semantic

	0
	Single report requested

	1
	Event-driven multiple reports requested


NEXT MODIFIED SECTION

11.3.70 Transaction Identifier 
This information element is used for all RIM PDUs sent between a Controlling and a Serving BSC. The element coding is:

Table 11.3.70.a: Transaction Identifier 
	
	8
	7
	6
	5
	4
	3
	2
	1

	Octet 1
	IEI

	Octet 2, 2a
	Length Indicator

	Octet 3
	Transaction Identifier (MSB)

	Octet 4
	Transaction Identifier (LSB)


Transaction Identifier: Defines the Transaction Identifier for the procedure. This Transaction Identifier is unique in the Controlling BSC. The couple (Source Cell Identifier, Transaction Identifier) is unique in every serving BSC.
11.3.71
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