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1.
Introduction
This document discusses the utility of a Delay Attribute for HS-DSCH MAC-d flows.

It also discusses a possible use of MAC-hs Control Frames for enhancing parameter exchange between Node B and UE.

2.
Discussion

2.1 Delay Attribute

In RAN3#25 meeting Nortel proposed to define a new Delay Attribute in the HS-DSCH Information IE for both NBAP and RNSAP (see [1]). This parameter was to be provided by SRNC to Node B and intended to limit the time a MAC-d PDU spends in the Node B, while waiting to be scheduled for transmission.

In RAN3#28 meeting this issue was further discussed, without reaching a conclusion. The following four possibilities were discussed:

1) the Delay attribute should be provided and expressed in seconds (Nortel);

2) the Delay attribute should be expressed as maximum number of retransmissions;

3) Node B should be made aware of the Traffic Class, so that it can determine the delay deadlines itself;

4) there is no need for defining such a Delay attribute.

We believe that option 2) may not be very useful because of its relative nature i.e. the same number of retransmissions translates into very different values for the total sojourn time in the Node B, depending on the momentary channel quality and presence of competing traffic.

Option 3) is a departure from today’s architecture in that the concept of traffic classes is unknown to the Node B.

In this contribution we would like to provide further arguments in favour of option 1).
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Depicted in the figure is the case of acknowledged transfer (e.g. Background or Interactive traffic). As shown in the figure there are three feedback loops:

1. re-transmissions loop at RLC layer between UE and SRNC;

2. MAC-hs retransmission loop between UE and Node B;

3. HS-DSCH FP flow control loop between Node B and SRNC.

Note: whereas RLC data PDUs are subject to passing through the other two loops, the RLC control messages (e.g. RLC polls) would typically be mapped on a separate radio bearer (on the associated DCH channel).

We next analyse the behaviour of the feedback loops in case of temporary deterioration of the radio channel.

In the absence of a Delay attribute, the following events might take place:

· suppose there are several PDUs on a given MAC-d flow in the Node B going through repeated unsuccessful MAC-hs retransmissions;

· the Node B HS-DSCH frame protocol would typically stop sending new credits to the SRNC, therefore the backpressure will propagate all the way to the SRNC;

· after a certain time, the RLC will time out and retransmit the same PDUs, which are already present in the Node B; because of the backpressure, these “fresh” PDUs will remain blocked in the SRNC (probably somewhere on the MAC-d/FP interface, but this is irrelevant);

· suppose now that the radio conditions get better; the “old” PDUs, which where already in the Node B, will eventually get through to the UE;

· the HS-DSCH Frame Protocol will release the backpressure by sending new credits to the SRNC;

· the “fresh” copies of the original PDUs, which were so far blocked in the SRNC, will get transmitted to the Node B;

· the Node B perceives these copies as “fresh” data, so it will start transmitting them to the UE, thus wasting resources.

In the presence of a Delay attribute, the following events will take place for the same scenario:

· the PDUs already in the Node B will go through repeated unsuccessful retransmissions;

· the backpressure propagates to the SRNC via the HS-DSCH FP flow control mechanism;

· when the per-PDU deadline in the Node B expires, the corresponding PDU is discarded;

· for each discarded PDU in the Node B, a new credit is generated towards the SRNC;

· as the RLC times out, an RLC retransmission will take place, and the PDU will be transmitted to the Node B (call it the “fresh” copy);

· if the radio conditions get better, the “fresh” copy of the RLC PDU will eventually get through to the UE.

It is obvious from the explanations above that in case the Delay attribute is used, less resources will be wasted on the radio. Note that we have considered the case of temporary radio deterioration, but the same conclusion applies in the case of temporary overload due to competing traffic.

It is also important to note that the RLC poll messages use the DCH i.e. they are much less subject to radio or traffic impairments and, therefore, the RLC always has a pretty accurate pictures of the RLC PDUs that have already made it to the UE. Although this is not an essential remark, it does helps avoiding unnecessary RLC retransmissions. For the whole mechanism to work it is important that the Delay attribute be set to a value which is sufficiently lower than the RLC timeout.

If unassured transfer is used (e.g. Streaming traffic), then the Delay attribute may not have a particular advantage, since PDU discarding could be done either at the SRNC (case with no Delay attribute), or at the Node B (case with Delay attribute).


Proposal: It is proposed to include a Delay Attribute to the MAC-d flow in RNSAP and NBAP.

2.2 MAC-hs Control Frames 

An HSPDA-enabled cell is configured with the following resources:

· Power;

· A set of HS-SCCH codes;

· A set of HS-PDSCH codes.

The power and/or set of HS-PDSCH codes can be allocated and de-allocated to a cell without impacting the UE, since the available power does not need to be known by the UE, and any HS-PDSCH code in a set of 15 can be signalled by the Node-B without the need for a pre-configuration in the UE (this is a difference with respect to DSCH.)

However, the UE has to be configured with the set of HS-SCCH codes that it needs to monitor. The HS-SCCH codes are currently allocated to the UE at HS-DSCH establishment by NBAP, RNSAP and RRC signalling. Any update of the HS-SCCH codes would involve both NBAP/RNSAP and RRC procedures.

Some new parameters, such as CQI Feedback Cycle, CQI Repetition Factor or ACK/NAK Repetition Factor, are determined by the Node B and are conveyed to the UE via the SRNC. Hence, the SRNC is involved in conveying these parameters, although it actually does not really need any of them. If the Node B needs to update some of these parameters, there is currently no possibility for the Node B to trigger such a change.

Given all this, we believe that a new light-weight solution is needed for updating the following parameters directly between the Node B and the UE:

· HS-SCCH codes

· CQI Feedback Cycle;

· CQI Repetition Factor;

· ACK/NAK Repetition Factor;

· possibly some other…

Nortel believes that the most appropriate way to allow for update of these parameters is by defining MAC-hs Control Frames. These MAC-hs Control Frames would be exchanged directly between the Node B and the UE on the HS-PDSCH channel.

The main difficulty with this proposal is the fact that a MAC-hs PDU cannot be delivered in assured way, because of the relatively low reliability of ACK/NAK signalling. It is up to RAN2 to discuss possible solutions, e.g.:

· Use a very robust modulation and coding scheme for this MAC-hs Control Frames (which will typically be very small);

· If a new HS-SCCH code is allocated to a UE, transmit immediately to this UE (e.g. dummy MAC-hs control frames) by using the new HS-SCCH and see whether it is acknowledged;

· If no, then revert to the previous HS-SCCH code(s).

This being purely a RAN2 issue, Nortel is proposing a companion RAN2 contribution for this meeting. What we propose in RAN3 is to simply acknowledge the utility of such a solution.

3.
Proposal

It is proposed to agree on the utility of a Delay Attribute for MAC-d flows. Nortel Networks delegates are willing to provide the necessary CRs.

It is also proposed to agree on the utility of MAC-hs Control Frames for updating some HSDPA-specific parameters between the Node B and the UE.
4.
Reference
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