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1) The first proposal is to enhance the description of the Packet Transfer Command IE "Send possibly duplicated Data Record Packet" to exist in the detail description of the IEs. Previously it was visible just in the example sequence in the subchapter 7.3.4.5.1 "General logic", at the text point where the sending of empty packet is. Anyhow, the detailed description would in first place be searched by the reader in the subchapter 7.3.4.5.3 "Packet Transfer Command IE", where the detailed descriptions for each of the Packet Transfer Command IEs are listed. This addition will enable the reader to find all the Packet Transfer Command IE "Send possibly duplicated Data Record Packet" details in the most logical place, without the reader having to search the whole chapter 7 and its example message flows to find the description.

2) The second text addition proposal defined exactly how an "empty packet" is indicated in the Data Record Packet IE (by stating that the Type and Length are include in the TLV information element, but not any information in the Value part of the TLV IE. (If this would not be clearly stated in the specification, the reader could possibly wonder if also e.g. the Number of Data Records, Data Record Format, Data Record Format Version and Length of Data Record 1 (with value 0) should be included. Though the most obvious interpretation of the format of an "empty packet" is the description presented here (=TLV IE where the Length=0), this text addition saves the reader from any guessing about the exact format of an empty packet.
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7.3.4.5.3
Packet Transfer Command IE

The value of the Packet Transfer Command in its information element tells the nature of the message:

1 = ‘Send Data Record Packet’

2 = ‘Send possibly duplicated Data Record Packet’

3 = ‘Cancel Data Record Packet’

4 = ‘Release Data Record Packet’

The following describes the usage of each Packet Transfer Command.

1)
Send Data Record Packet. This is used for the normal CDR sending, and it is the usual Packet Transfer Command, other commands being used only in error recovery cases. Of the conditional IE’s, the "Data Record Packet" is present in the message.

2)
Send possibly duplicated Data Record Packet. When the CDR packet is directed to a secondary CGF (by a CDR generating node) because the currently used CGF not working or the CDR transfer is not working properly, then this Packet Transfer Command is used instead of the normal ‘Send Data Record Packet’. Of the conditional IEs, the Data Record Packet" is present in the message, when sending the message to a CGF acting as temporary storage, when the original primary CGF could not be contacted. This Packet Transfer Command is used also when sending "empty" test packets with older (but not yet acknowledged) sequence numbers after a peer node or link recovery, to check if the CGF had received some Data Record Packets (whose acknowledgement did not come to the Data Record Packet sending node) before the link to the recipient node become inoperable.
3) Cancel Data Record Packet. Of the conditional IE’s, the "Sequence Numbers of  Cancelled Packets" is present in the message.

4)
Release Data Record Packet. Of the conditional IE’s, the "Sequence Numbers of Released Packets" is present in the message.
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Figure 15: Packet Transfer Command information element

After the CGF has received the Packet Transfer Command ‘Release Data Record Packet’ with the Sequence Number(s) for earlier sent ‘Send possibly duplicated Data Record Packet’ command(s), it can consider itself authorised to send the Data Record Packets previously marked as possibly duplicated towards the Billing System as normal (not duplicated) CDRs.

7.3.4.5.4
Data Record Packet IE

The Data Record Packet element, which is present conditionally if the Packet Transfer Command is ‘Send Data Record Packet’ or ‘Send possibly duplicated Data Record Packet’, may contain one or more data records. If an "empty packet" is to be sent (for testing if a recently recovered peer node has earlier received a packet with this sequence number), then the Data Record Packet IE contains only the Type (with value 252 in decimal) and the Length (with value 0) fields. The format of the records is ASN.1 or another format, identified by the Data Record Format. The Data Record Format Version numbering starts from 1. 
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Figure 16: Data Record Packet information element
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