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Reason for 
change:

The motivation of this CR is described thoroughly in an associated contribution Tdoc R3-99ERIC-Iu16. Related to that contribution this CR proposes the following changes:

- ‘spare’ values in two fields are proposed to be changed to ‘reserved’
- It is proposed the icrease the Procedure Indicator field by four bits

- principles are proposed for the following evolution issues for the Iu UP protocol:

· Adding a new value in an existing field

· Adding a new field in an existing frame

· Adding a new PDU type 

· Protocol version handling
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Other 
comments:
The change proposals to subclauses 6.6.3.2,  6.6.3.7 and 6.6.2.3.1 refer to CR R3-99F99 which was approved by Iu SWG in the last meeting , but not yet by plenary

6.6.3.2 Ack/Nack

Description: The Ack/Nack field tells if the frame is:

· a control procedure frame

· a positive acknowledgement (ACK) of a control procedure frame

· a negative acknowledgement (NACK) of a control procedure frame.

Value range: {0=control procedure frame, 1=ACK, 2=NACK, 3=  reserved}

Field length: 2 bits

6.6.3.7.

Procedure Indicator

Description: The Procedure Indicator identifies the control procedure in the current frame. 

Value range: {0=initialization, 1=rate control, 2=time alignment, 3=error event, 4- 255=reserved
Field length:  8bits

6.6.2.3.1 General

PDU Type 14 is defined to perform control procedures over the Iu UP in support mode for pre-defined SDU sizes. The control procedure is identified by the procedure indicator. The Frame Payload contains the data information related to the control procedure.

Figure 15 below shows the Iu frame structure for PDU Type 14 of the Iu UP protocol at the SAP towards the transport layers (TNL-SAP):

Bits


Number of Octets

7
6
5
4
3
2
1
0


PDU Type (=14)
Ack/Nack (=0, i.e. procedure)
PDU Type 14 Frame Number
1
Frame Control Part


Procedure Indicator
1


Header CRC
Payload CRC
1
Frame Checksum Part

Payload CRC
1


Reserved for procedure data
0-n/8
Frame payload part

Figure 15: Iu  UP PDU Type 14 Format for procedure sending
8
Evolution of Iu UP Protocol

8.1
Principles for Protocol Evolution
8.1.1
Unknown field value

The Iu UP protocol may be evolved by taking into use field values that have been specified to be reserved for future use or have been specified as spare values. When a UP protocol entity receives an unknown field value, it can react differently depending whether the unknown value is reserved for future use or if it is a spare value. The following principles are recommended for receiver reactions :

· If a spare value is used by the sender, but not understood by the receiver, there should be a default action for the receiver. This default action should be defined on a field basis

· If a value that is reserved for future use is used by the sender, but not understood by the receiver, the value should be rejected by the receiver. This should be done by sending a Negative Acknowledgement to the peer entity, if possible. Otherwise an Error Event should be generated in order to inform the upper layers and the peer entity. 
· A received Error Event message shall not trigger another Error Event message back to the sender, even though e.g. the Cause value in the received Error Event message would not be understood 
In the following the recommended actions of the receiver are handled field by field when an unknown field value is received

PDU Type 

Value range: {0-1 in use, 2-13 reserved for future use, 14 in use, 15 reserved for future use}

Recommended action if reserved values used: Generate Error Event, i.e. the upper layers and the peer entity are informed about the error event with Cause : Unknown PDU Type

FQC 

Value range: {0-1 in use, 2-3 spare}

Recommended action if spare values used: Ignore the field and pass it onwards
ACK/NACK 

Value range: {0-2 in use, 3 reserved}

Proposed action if reserved values used: Generate an Error Event, i.e. the upper layers and the peer entity are informed about the error event with Cause : Unknown reserved value
Procedure Indicator 

Value range: {0-3 in use, 4-15 reserved} 

Recommended action if reserved values used: Generate an Error Event, i.e. the upper layers and the peer entity are informed about the error event with Cause : Unknown procedure 
Cause Indicator 

Value range: {0 reserved, 1, 16 in use, 2-15 and 17-255 spare} 

Recommended action if reserved values used: Generate Error Event, i.e. the upper layers and the peer entity are informed about the error event with Cause : Unknown reserved value 

Recommended action if spare values used: Ignore the field and pass it onwards
8.1.2
Adding a new field to an existing frame
If there is a need to add a new field to an existing procedure, the following principles shall be applied:

· The PDU type defines the header mask. Therefore, a new field shall not be added to the header part of an existing frame and possible spare bits in the header shall not be taken into use since these would be violations of the header mask.
· The Procedure Indicator shall define the fields that should be in a control frame. 
· There shall be only one Procedure Indicator for each procedure.

· If a new field needs to be introduced to an existing procedure (i.e. existing procedure that is defined in an existing UP version), the new field shall not be added to the payload part. Instead, the new field may be introduced by placing it to a spare field in the payload part of the frame, if possible
· However, if a new field needs to be introduced to an existing procedure, but spare fields(s) in the payload part cannot be used to introduce the new field, then a new procedure shall be created and hence a new Procedure Indicator value shall be allocated for the new procedure
· To enable simple protocol evolution, when a new Procedure Indicator will be introduced, the new frame shall include both the new fields and the fields of the old frame. 

· When an implementation receives an unknown Procedure Indicator it may use the Error Event message with Cause: Unknown procedure to report this. This indicates to the sender that the procedure was not understood and it may try with an older procedure. 

8.1.3
Adding a new PDU type

In the future, the Iu UP protocol may evolve so that there is a need to add a new PDU type. The criteria for introducing a new PDU type could be e.g.:
· The Procedure Indicators may run out and there is a need to have more

· There is a need to change the header mask, e.g. the Frame Number field may need to be increased or the CRC field needs to be modified

While the PDU type 15 is reserved for future PDU type extensions, there may be ‘subtypes’ under PDU type 15 in the future and there also may be new procedures in these ‘subtypes’.

Thus it has to be ensured that if the same Procedure Indicator value is used under several PDU types, it should be made clear e.g. in the Error Event cause element, which PDU type it concerns.

8.1.4
Protocol version handling
In the future, new versions of the Iu UP protocol may be introduced. A reason for a new version of the protocol could be, e.g. 

· The earlier introduced new features or functions are required to be mandatory in the new version

· Due to technical development, the new version of the protocol could be totally different (and incompatible) from the earlier version

The following principles shall be applied to version handling of Iu UP protocol:
· It shall be possible to introduce additional modes of operation 

· It shall be possible to evolve the operation modes independently of each other

· There shall be independent version numbers for each mode of operation
· The mode of operation of an Iu UP protocol instance is decided by the CN, but the version of the mode shall be negotiated between the CN and UTRAN during RAB Assignment and Relocation Resource Allocation procedures
· The version number of a UP operation mode may change or be unchanged between different releases 
· When the protocol is evolved it shall be made clear in the specification, which features belong to which versions
· A new version may be an evolution (i.e. compatible) of the old version or the new version may be totally different from the old version
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