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1.
Introduction
The structure of current PDCP specification (TS36.323v8.2.0) is very complex, especially for section 5 PDCP procedures. The main reason could be RAN2 have been busy dealing with Reordering and Duplicate Elimination operations. Now that those operations are quite stable in principle, it’s good time to start to make the PDCP specification more stable. Thus, it is proposed to restructure the PDCP procedure section for better reading of PDCP specification.

2.
Structure of PDCP procedures
The current structure of section 5 PDCP procedures is shown below.

5
PDCP procedures

5.1
Maintenance of PDCP sequence numbers

5.1.1
Reception of a PDCP PDU including a PDCP SN field from lower layers

5.1.1.1
Behaviour for DRBs

5.1.1.2
Behaviour for SRBs

5.1.2
Reception of a PDCP SDU from upper layers

5.1.3
Actions at Handover

5.2
Header compression

5.2.1
Supported header compression protocols and profiles

5.2.2
Configuration of header compression

5.2.3
Protocol parameters

5.2.4
Header compression

5.2.5
Header decompression

5.3
Ciphering and deciphering

5.4
Integrity Protection and Verification

5.5
PDCP Behaviour at Handover

5.5.1
DRBs mapped on RLC AM

5.5.1.1
Actions at handover

5.5.1.2
In-order delivery and duplicate elimination function in the downlink

5.5.1.2.1
Activation and procedure

5.5.1.2.2
Stop of the reordering function

5.5.1.3
Re-transmission of PDCP SDUs in the uplink

5.5.1.4
Reception of a PDCP status report in the downlink

5.5.2
DRBs mapped on RLC UM

5.5.2.1
Actions at handover

5.5.3
SRBs

5.5.3.1
Actions at handover

5.6
Header compression for MBMS

5.7
Handling of unknown, unforeseen and erroneous protocol data

5.8
Initialisation of a PDCP entity

5.9
PDCP discard
Several observations can be made:
1.  Missing of normal PDCP behaviour

There is no section describing normal PDCP behaviour. The section 5.1 “Maintenance of PDCP sequence numbers” is generally used for normal situation, but it just deals with the handling of PDCP sequence numbers. In other words, this section does not talk about setting the header fields, submission of the PDU to lower layer, and delivery of the SDU to upper layer.

Proposal 1. Let the section “Maintenance of PDCP sequence numbers” deals with the normal PDCP behaviour, and change the section title.

Moreover, the section 5.1.3 is newly added to handle the PDCP sequence numbers at handover for RLC UM. Since it mixes-up the normal behaviour and handover behaviour, it is proposed to move this section to the section “PDCP Behaviour at Handover”.
Proposal 2. Move the section dealing with sequence number at handover to the section “PDCP Behaviour at Handover”.

2.  Mix-up of transmit and receive operation in section 5.5 “PDCP Behaviour at Handover”
In section 5.5, transmit and receive operations are mixed-up. We believe that separation of transmit and receive operations would be better for reader to understand the exact operation.
Proposal 3. Separate transmit and receive operation in the handover section
3.  Unclear text for actions upon handover indication
PDCP actions upon handover indication are widely spread in the section “PDCP Behaviour at Handover”. It is proposed that the handover section specifies only one-shot actions, and the PDCP follows the handover section only upon handover indication. After that, PDCP follows the normal behaviour section. 
The identified one-shot actions upon handover indication are as follows. Though some of them (yellow-marked operations) are not really one-shot actions, it is proposed to regard them as one-shot actions for simplification. In addition, since the Flush_Timer is active only at handover, it is proposed to specify the receive operation when Flush_Timer is running in the handover section.
· Transmit operation

· DRBs mapped on RLC AM

· Reset HC protocol for uplink

· Retransmit unacknowledged SDUs 
· DRBs mapped on RLC UM

· Reset HC protocol for uplink

· Set transmitting side state variables

· Transmit not yet transmitted SDUs
· SRBs

· Set transmitting side state variables

· Discard all PDCP SDUs and PDUs

· Receive operation

· DRBs mapped on RLC AM

· Start Flush_Timer

· Process PDCP PDUs that are received due to re-establishment of RLC layer

· Reset HC protocol for downlink

· Process PDCP PDUs while Flush_timer is running
· Behaviour at Flush_Timer expiry

· DRBs mapped on RLC UM

· Process PDCP PDUs that are received due to re-establishment of RLC layer

· Reset HC protocol for downlink

· Set receiving side state variables

· SRBs

· Set receiving side state variables

· Discard all PDCP SDUs and PDUs

Proposal 4. The handover section captures one-shot operations upon handover indication. 
Proposal 5. Processing of PDCP SDUs or PDUs that were stored in Layer 2 protocols is proposed to be regarded as one-shot operations upon handover indication. 
Proposal 6. Receive operation for DRBs mapped on RLC AM when Flush_Timer is running is proposed to be specified in the handover section.
4. Mix-up of PDCP status report and PDCP Data PDUs
In current text, handling of PDCP status report is specified together with handling of PDCP Data PDUs. Since they are not much correlated, it is proposed to add a new section capturing transmit and receive operations for PDCP status report.
Proposal 7. Add a new section for PDCP status report, and remove PDCP status report related texts from the handover section.
5. Removal of useless sections

The section 5.6 “Header compression for MBMS” is currently empty because MBMS is not supported in Rel-8. Even if the MBMS is adopted in future release, it is questionable whether this placeholder would be needed. Thus, unless the necessity is identified, it is proposed to remove the MBMS related section.

Proposal 8. Remove section related to MBMS

The section 5.7 “Handling of unknown, unforeseen and erroneous protocol data” is also empty, but some procedures might be specified in Rel-8. Though not identified yet, it is proposed to leave this section as a placeholder for future procedures. When restructuring, it is proposed to place this section as the last section in PDCP procedures, as specified in the Editor’s note.
Proposal 9. Place “Handling of unknown, unforeseen and erroneous protocol data” in the last section of PDCP procedures.
The section 5.8 “Initialisation of a PDCP entity” indicates what PDCP should do at the establishment. However, all the required information is provided in the section 7.1 “State Variables”, so the section 5.8 seems redundant.
Proposal 10. Remove section “Initialisation of a PDCP entity”
6. Reordering of PDCP functions and non-PDCP functions
Though not critical, it would be better to gather PDCP functions together in the first part of PDCP procedures. Then, the non-PDCP functions, i.e. Header Compression, Ciphering, and Integrity, are also gathered together, and specified after the PDCP functions.

Proposal 11. Specify PDCP function related sections together in the first part of PDCP procedures. After that, non-PDCP function related sections follow.
3.
Proposal
For better reading and understanding of PDCP procedures, it is proposed to restructure the PDCP procedure sections. Several proposals are made above, and an example of restructuring following above proposals is shown below. 
RAN2 group is asked to discuss whether the restructuring is worth to do, and if it seems worth, it is further asked to discuss each proposal above and the proposed structure below. Finally, if the new structure is agreeable, it is asked to discuss R2-083199 that contains a proposed CR on restructuring.
5
PDCP procedures

5.1
PDCP Behaviour (change name)
5.1.1 Transmit operation

5.1.2
Receive operation
5.1.2.1
Behaviour for DRBs

5.1.2.2
Behaviour for SRBs


 (move to 5.2.1.2)







 (move down)
5.2
PDCP Behaviour at Handover

5.2.1 Transmit operation

5.2.1.1 Behaviour for DRBs mapped on RLC AM
5.2.1.2 Behaviour for DRBs mapped on RLC UM

5.2.1.3 Behaviour for SRBs

5.2.2 Receive operation

5.2.2.1 Behaviour for DRBs mapped on RLC AM
5.2.2.1.1
In-order delivery and duplicate elimination
5.2.2.2 Behaviour for DRBs mapped on RLC UM

5.2.2.3 Behaviour for SRBs

 (transmit operation to 5.2.1.1, receive operation to 5.2.2.1, status report to 5.3)
 
 (move to 5.2.2.1.1)
 (move to 5.2.2.1)
 (move to 5.2.1.1)
 (move to 5.3.2)

 (transmit operation to 5.2.1.2, receive operation to 5.2.2.2)

(transmit operation to 5.2.1.3, receive operation to 5.2.2.3)
5.3 PDCP Status Report
5.3.1 Transmit operation

5.3.2 Receive operation
5.4 PDCP Discard
 (remove this section)
5.5
Header Compression and Decompression (add Decompression in the title)
5.5.1
Supported header compression protocols and profiles

5.5.2
Configuration of header compression

5.5.3
Protocol parameters

5.5.4
Header compression

5.5.5
Header decompression

5.6
Ciphering and deciphering

5.7
Integrity Protection and Verification
5.8
Handling of unknown, unforeseen and erroneous protocol data (make it the last section)
 (remove this section)
 (move up)
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