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On last RAN2#32 meeting, it was decided to signal a discard timer from RNC to Node B. The use of this timer is twofold, it may be used to avoid unnecessary RLC retransmissions as pointed out in [1] but it may also be considered in the scheduling process for delay sensitive data. While RLC retransmissions can occur in all service classes only the streaming class has an associated delay attribute. 

So far, the realisation of the discard timer signalling was left open for a decision during this meeting. There are two possible options:

· Value of discard timer is signalled in the Control Plane in NBAP protocol as a semi static parameter or  

· Value of discard timer is updated dynamically per data frame of HS-DSCH FP.

This document discusses the implications of  two approaches.  

Signalling of Discard Timer on Iub Interface 

1. Signalling the value of discard timer in NBAP protocol

Signalling value of discard timer in NBAP protocol implies that the parameter is semi static per MAC-d flow and can be changed only by RADIO LINK RECONFIGURATION procedure.

A number of contributions have been presented pointing out the importance of optimising HSDPA for streaming service [3, 4, 5], which is delay sensitive. The buffering time in RNC and Node B and thus the round trip time varies for systems operation close to maximum load and depending on channel conditions. In such cases it may happen that the value of discard timer will need to be changed several times during one connection. It is clear that invoking RADIO LINK RECONFIGURATION procedure each time is not feasible due to signalling delay.

2. Signalling the value of discard timer per data frame of HS-DSCH FP

When signalling value of discard timer per data frame of HS-DSCH FP, it can be updated dynamically. The granularity of changes in the timer value per MAC-d PDU can be set by varying the parameter NumOfPDU in HS-DSCH Iur/Iub Data Frame. It may also require that PDUs which have been buffered in the RNC for different amount of time need to be send in different data frames or with the lowest delay value of them. The value of timer itself can be signalled in the Spare Extension field of data frame. The structure of data frame is shown in Annex 1 [6]. 

Still interactive and background services the discard timer would be sent unnecessarily each data frame with a constant value introducing some overhead. On the other side for the IMS service it is currently under discussion to add a delay attribute as RAB QoS parameter if the interactive service class to ensure timely delivery of signalling messages such as SIP. Therefore it may be the more future proof solution.

3. Signalling the value of discard time in NBAP and/or data frame of HS-DSCH FP depending on service class

The use of the timer is clearly different depending on the service class. While it should be a static value for interactive/background services it will vary dynamically for streaming services. Depending on the service class it would also be possible to signal the discard timer either on NBAP or  HS-DSCH FP depending on the service class while the other value is set to the default.  Although there could be some gain in complexity and processing time it may not be justified to introduce two mechanisms. 

Conclusion

We have considered the possibilities for signalling the value Discard Timer from RNC to Node B against delay requirements for services that are likely to be used for HSDPA. Based on the above discussion we  propose to signal the value in the HS-DSCH data frames for an efficient support of streaming services and potentially future interactive services. It is proposed to decide on the signalling of the discard timer and to ask RAN3 to include the signalling into its specification. 
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Annex 1: HS-DSCH Iub/Iur Data Frame Structure 
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Header CRC: Cyclic Redundancy Checksum calculated on the header of a data frame with a polynomial.

CmCH-P: The Common Transport Channel Priority Indicator IE indicates the priority of the data frame and the SDUs included which are waiting in the SRNC's Tx buffer for transmission via the HS-DSCH. As in case of the HS-DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.

Frame Type (FT): Describes if it is a control frame or a data frame.

MAC-d PDU Length - The value of that field indicates the length of every MAC-d PDU in the payload of the HS-DSCH data frame in number of bits.

NumOfPDU: Indicates the number of MAC-d PDUs in the payload.

User Buffer Size: Indicates the users' buffer size (i.e. the amount of data in the buffer) in octets for a given Common Transport Channel Priority Indicator level.

MAC-d PDU: A MAC-d PDU contains the C/T IE field of the MAC header followed by one RLC PDU.

Payload CRC: Cyclic Redundancy Checksum calculated on the payload of a data frame with a polynomial.

Spare Extension: Indicates the location where new IEs can in the future be added in a backward compatible way.
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