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1. Introduction
In Helsinki Nokia presented a contribution [1] considering two options for Iub transport of HS-DSCH data flows:

· Option 1 using one Iub transport bearer for each UE having HS-DSCH transport channel(s), and

· Option 2 allowing for UE multiplexing within the Iub transport bearer, with various degrees of multiplexing granularity (per priority, per cell, per Node B).

Nortel thinks that there is a third option:

· Option 0 using one Iub transport bearer per HS-DSCH data flow,

which corresponds most closely to what we have today with DSCH data flows on Iur.

At the risk of oversimplifying, the major conclusion of Nokia’s contribution is that:

· Option 1 does not require a FP multiplexing function, but it may cause too much signalling load related to transport bearer establishment / release;

· Option 2 reduces the signalling load in the network, but it requires a new multiplexing function in the Frame Protocol.

While agreeing with these conclusions, we would like to stress that we are in favour of Option 0 for the following reasons:

· it is an evolutionary approach in that it follows strictly the R99/Rel4 provisions for Iur transport of DSCH data flows and thus minimises the impact on the SRNC;

· it also minimises the impact on the DRNC in case the flow control loop is split into two parts by relieving the DRNC of considerable demux/remux work between various transport pipes;

· the additional FP multiplexing functionality in Option 2 may raise QoS issues since data flows from various UEs are merged into the same transport pipe;

· the potential signalling load issue related to Options 0 and 1 does not exist with IP based transport;

· the additional FP multiplexing functionality is strictly unnecessary with IP based transport where IP/UDP multiplexing already provides a function equivalent to Option 2 (without the QoS issue raised by Option 2 though, because with IP transport CoS differentiation can be provided on per-packet basis);

· finally, the interaction of the additional FP multiplexing functionality with the Transport Bearer Re-arrangement and the Direct Transport Bearer features should be further investigated.

The following sections provide text for TR 25.877 under the assumption that Option 0 is selected for Iub/Iur transport of HS-DSCH data flows.

2. Frame Protocol Aspects for HS-DSCH

Node B with HSDPA has several functions which are similar to the DRNC functions with DSCH in the following aspects:

· it handles a certain pool of code and power resources autonomously, like the DRNC,

· it performs several traffic management functions (e.g. code mapping, scheduling) like the DRNC, and

· it controls MAC-hs SDU data flows over Iub (rather than Transport Block flows), just as a DRNC controls MAC-c/sh SDU data flows across Iur.

We focus on the latter observation to stress that the Iub interface with HSDPA should be compared to the Iur (rather than Iub) interface with DSCH and that the Iur behaviour with HSDPA should be identical to the Iur behaviour with DSCH.

Assuming that each HS-DSCH data flow is carried on a separate Iub/Iur transport bearer, then the Data and Control Frame formats for the HS-DSCH Frame Protocol over Iub/Iur could be almost the same as their DSCH equivalents over Iur, the only exception being the absence of a MAC-c/sh SDU size field (renamed as MAC-hs SDU size field for HS-DSCH). Such a field makes no sense for HS-DSCH, because all MAC-hs SDUs have a fixed size within a HS-DSCH transport channel.

3. Control Frame Format for HS-DSCH Frame Protocol

The flow control mechanism for HSDPA is based on two Control Frames:

· HS-DSCH Capacity Request, and

· HS-DSCH Capacity Allocation.

The HS-DSCH Capacity Request/Allocation control frames have almost the same format as their DSCH counterparts, the only exception being the absence of the MAC-hs SDU size field in the Capacity Allocation Control Frame. The field description is reproduced almost verbatim from 25.425.
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Figure: HS-DSCH Capacity Request Control Frame

CmCH-PI  - The Common 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 the case of the DSCH on Iur, the CmCH-PI is in the range 0 to 15, where 0 means lowest priority and 15 is the highest priority.
User Buffer Size - Indicates the users' buffer size (i.e. the amount of data in the buffer in the SRNC) in octets for the indicated Common Transport Channel Priority.
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Figure: HS-DSCH Capacity Allocation Control Frame

CmCH-PI  - The Common Channel Priority Indicator IE indicates the priority of the SDUs for which credit (a transmission permit) is allocated with that message.

Credits  - The Credits IE indicates the number of MAC-hs SDUs that a user may transmit with the indicated CmCH-PI.
Interval - The value of this field indicates the time interval during which the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted. 

Repetition period - The value of this field indicates the number of subsequent intervals that the Credits granted in the HS-DSCH Capacity Allocation frame may be transmitted.

4. Data Frame Format for HS-DSCH Frame Protocol

The HS-DSCH data frames have almost the same format as their DSCH counterparts, the only exception being the absence of the MAC-hs SDU size field. The field description is reproduced almost verbatim from 25.425.
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Figure: HS-DSCH Iur/Iub Data Frame structure

Header CRC - Cyclic Redundancy Checksum calculated on the header of a data frame with a polynomial.

CmCH-PI  - The Common 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.

FT - Describes if it is a control frame or a data frame.

NumOfSDU - Indicates the number of MAC-hs SDUs in the payload.

User Buffer Size - Indicates the users' buffer size  in octets for a given Common Transport Channel Priority.

MAC-hs SDU – same as MAC-d PDU.

Payload CRC - Cyclic Redundancy Checksum calculated on the header of a data frame.

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

5. Conclusion

It is proposed that Sections 2 through 4 of this contribution be added as subsections in Section 6 of TR25.877.

 [1]
R3-012291 Transport layer on Iub for HSDPA. Submitted to R3#23, Helsinki, 27-31 Aug 2001. (Source: Nokia)
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