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1.
Introduction

3GPP Release 6 has introduced two new fields in the User Plane Radio Network Layer HS-DSCH DATA FRAMEs over the Iub and Iur interfaces, the Delay Reference Time (DRT) and the Frame Sequence Number (FSN) respectively (see Figure 1), for the purpose of Transport Network Layer (TNL) Congestion Control for HSDPA.
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Figure 1: HS-DSCH DATA FRAME structure

Over the Iur, according to [1], the Frame Sequence Number and the DRT IEs may be included by the SRNC in the HS-DSCH DATA FRAMEs depending on higher layer configuration. 
Over the Iub, according to [2], the Frame Sequence Number and the DRT IEs may be included by the CRNC in the HS-DSCH DATA FRAMEs. The DRT values sent over the Iub shall be locked to the RFN in the SRNC. 
How DRT and FSN values are actually used to the purpose of TNL Congestion Control by the receiving entity (DRNS or NodeB) is implementation specific. 

2.
Problem Description

Currently there are no means for the transmitting side (either SRNC or CRNC) to inform the receiving side (either DRNS or NodeB) that the transmitted sequence of DRT and/or FSN values on the HS-DSCH DATA FRAMEs of a given MAC-d flow has lost its consistency at a given point in time, i.e. due to some reasons the sequence of DRT and FSN has been restarted at the transmitting side. 
An example where the consistency of the transmitted sequence of DRT and FSN values can not be guaranteed is during an SRNS relocation procedure:

With reference to the MAC protocol architecture at the UTRAN side of Figure 2 ([3]), where no user plane functions are performed for HS-DSCH in CRNC, the DRT and FSN values transmitted to the NodeB by the new SRNC after a relocation are no longer consistent with those previously transmitted by the former SRNC before relocation: the FSN numbering process is expected to be re-initialized and the DRT values to be locked to the RFN of the new SRNC.
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Figure 2: Protocol Architecture of HS-DSCH, Configuration without MAC-c/sh
As the NodeB is not aware that a SRNS relocation occurred, it is likely that it will attribute the discontinuity of the received DRT and FSN values to a congestion situation on the TNL and therefore trigger an action, typically a reduction of the downlink Transmission Credits granted to the SRNC, which is in fact unmotivated. This results in a decrease of the average throughput in the downlink direction. 
In this situation, measurements performed by the NodeB after the SRNS relocation can be affected (this actually depends on the specific implementation of the Congestion Detection algorithm in the NodeB). If the NodeB could be informed about the above described discontinuity, it could reset all DRT and FSN based measurements done so far and start new ones: all possible inconsistency problems could therefore be resolved and wrong reactions from the NodeB avoided.
Another example where the consistency of the DRT and FSN transmitted sequence can not be guaranteed is the general case of user plane blade switchover (following e.g. a blade failure) within either the SRNC or the CRNC. In this case, the DRT and FSN values generated by the new active blade could be inconsistent with the previous ones: for instance, the DRT on the new blade, still locked to the RFN, could have a different phase offset compared to the old blade, as well as the FSN numbering could be restarted at the blade switchover. Again, if the NodeB (or the DRNS) could be informed about the above DRT and FSN discontinuity, it could be able to reset all measurements done so far and avoid the harmful effect of wrong congestion detections.
At present, the only way for a SRNC/CRNC to avoid wrong measurements at the DRNS/NodeB side based on the optional DRT field, is to suspend its transmision for a given time interval, assuming that during this time the NodeB memory for the DRT measurements gets reset (though the effect of this suspension depends on the proprietary congestion detection algorithm implemented in the DRNS/Node B). During this period, no congestion detection based on DRT can be perfomed by the DRNS/NodeB.

3.
Proposal
In order to solve he drawbacks presented in Chapter 2, it is proposed that the SRNC/CRNC be able to signal to the DRNS/NodeB when a new sequence for the transmitted DRT and FSN values is started. 

This way the receiving side can manage this information such that no wrong decision is taken from the measurements on the above fields; e.g. DRNS/NodeB can reset all DRT and FSN based measurements done so far and start new ones.
For the purpose, it is suggested to define one new 1-bit field, named here “TNL RESET”, using e.g. the 2nd spare bit in the 4th byte of the HS-DSCH DATA FRAME header (see Fig. 3) both on Iub and Iur, with the following meaning:

-
TNL RESET =1 means that a new DRT and FSN sequence is started by the SRNC/CRNC starting with this HS-DSCH DATA FRAME;
-
TNL RESET =0 means no discontinuity in the current DRT/FSN sequence.
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Figure 3 – Proposed HS-DSCH DATA FRAME structure
4.
Conclusions
It is suggested to change the HS-DSCH DATA FRAME structure according to Figure 3, in 3GPP Release 7 TS 25.425 [1] and TS 25.435 [2] Specs, as detailed in the companion documents [4] and [5].
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