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Background

A CC message comprises a CC header and user/target data packets belonging to the same PDP context. When actual user data start to flow, DF3 starts delivering the CC messages to LEMF.

Currently 33.108 defines the following functionality. For each PDP context activation of each user a separate IRI is generated. Along with other IEs, each IRI has got a Time Stamp, and Correlation Number parameters. 

UMTS network elements are synchronized at a precision of 1 second. That’s the reason the timestamps defined in LI specs are generated once a second.

Within one second the intercepting node (SGSN, GGSN or CSCF) would put the same timestamp into all CC messages. Timestamps would be at least 4 octets long. Therefore, lots of CC messages carrying the data belonging to a specific PDP context of the same user/target would be actually carrying useless octets.

It is expected that the Real Time (RT) used data length would be in the rage of hundred octets. That is, something between 50 and 500 octets. For a 50 octet long user data, obviously it is important to have as short a header as possible. Therefore, putting each extra octet in the header must be justified.

Hence, it would be highly recommended for RT traffic not to carry any useless/dummy octets in a CC message header at all. This discussion paper addresses the issue of possible optimazation of the CC delivery in the given respect.

Proposal

Let’s illustrate the proposed solution by an example.

Timestamp optimazation

Timestamps are generated in a DF3 module once in a second. Let's label some of these time instances as a second ‘1’, ‘2’,  … ‘n’. Let’s label the CC messages as CC_a, CC_b, … CC_z,

Let’s assume that the timestamp ‘1’ has been generated, but DF3 has no CC message to deliver. Let’s say, after a short while (less, than 1 second) DF3 assembles a CC message (CC_a) to deliver. Then, currently the CC_a message shall be time stamped by ‘1’.

Let’s say, before timestamp ‘2’ is generated DF3 assembles couple of CC messages (CC_b and CC_c), belonging to the same PDP context. Then, currently the CC_b and CC_c  messages shall be time stamped by ‘1’ as well. Similarly, messages assembled between instances ‘2’ and ‘3’ shall be time stamped by ‘2’.

The drawback of such an approach is that messages CC_b and CC_c would be carrying dummy and thus useless timestamp octets.

Now let’s look what could happen, if useless timestamps would not be put into a CC header at all. That is, messages CC_b and CC_c would not have any timestamps at all. For such a solution, let’s name a time stamped CC message a ‘master’, and a CC message without a timestamp – a ‘slave’.

So, how would the LEMF get to know the proper order of slave messages?

· Simply, by comparing the Sequence number values in the master and slave CC message headers.

Usage of Sequence numbers in the timestamp optimization

Next issue to discuss would be the following. What would be the best way of employing Sequence numbers in the timestamp optimization?

At least two alternative ways could be specified. DF3 could either reset the Sequence number counter at every timestamp generation instant (‘1’, ‘2’, …), or never reset it, allowing for a roll over back to 0 or 1.

· Advantage of the approach, when DF3 resets counter at every timestamp, would be a possibility to have as short Sequence number IE as feasible.

· Drawback of the approach, when DF3 resets counter at every timestamp, would be the error case, when the master (time stamped) CC message gets lost.

· Advantage of the approach, when DF3 keeps counter running, would be a possibility to recover timestamps for those slave messages that have lost the master message.

· Drawback of the approach, when DF3 keeps counter running, would be the need for longer Sequence number IE, than as it is currently defined to 2 octets.

With such a solution, the value of the Correlation number IE shall be used to group the related CC messages together. 
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