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1. Introduction

This document points out the problem of the current HS-DSCH frame structure and also proposes the possible solutions. The main problem is the inconsistency between RAN3 specification (TS25.425/435: User plane) and RAN2 specification (TS25.321: MAC).

2. Discussion

In this section, the problem to be corrected and the proposed solutions are described.

2.1. Problem
There is an inconsistency about inclusion of C/T field between RAN3 specifications, i.e. TS25.425/435v5.4.0, and RAN2 specification, i.e. TS25.321v5.4.0. For your information, the definition of the C/T field is explained below.

-
C/T field
The C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel (other than HS-DSCH) or same MAC-d flow (HS-DSCH). The C/T field is used also to provide identification of the logical channel type on dedicated transport channels and on FACH and RACH when used for user data transmission. The size of the C/T field is fixed to 4 bits for both common transport channels and dedicated transport channels. Table 9.2.1.5a shows the 4-bit C/T field.

The procedure texts for the C/T field are extracted from both specifications.

=== Extracted from TS25.435v5.4.0 (TS25.425 also has the same description) ===

6.2.7.25
MAC-d PDU

Description: A MAC-d PDU contains the C/T IE field [7] of the MAC header followed by one RLC PDU. Field length: See the value of the MAC-d PDU Length IE.

=== End ===

According to TS25.25/435, it can be interpreted that the MAC-d PDU in HS-DSCH frame always contains the C/T field.

=== Extracted from TS25.321v5.4.0 ===

9.2.1.1a
MAC-d Header for DTCH and DCCH (mapped on HS-DSCH)

The MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH is as shown in figure 9.2.1.1a.1.

-
C/T field is included in the MAC-d PDU header if multiplexing on MAC is applied.
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Figure 9.2.1.1a.1 MAC-d PDU format for DTCH and DCCH mapped on HS-DSCH
=== End ===

However, according to TS25.321, it can be interpreted that the MAC-d PDU does NOT always contain the C/T field.

Question

Is the C/T field included in the HS-DSCH frame even if multiple logical channels are not carried on the same transport channel?
2.2. Solutions
There are two possible solutions.

Solution 1: Correction for RAN2 specification
In order to align RAN2 specification with RAN3 specifications, the MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH needs to always contain the C/T field. The procedure text in TS25.321 should be corrected as follows.
The MAC-d PDU header for DTCH and DCCH mapped on HS-DSCH is as shown in figure 9.2.1.1a.1.

-
C/T field is included in the MAC-d PDU header.
Solution 2: Correction for RAN3 specification

In order to align RAN3 specifications with RAN2 specification, the MAC-d PDU does not always need to contain the C/T field. The procedure text in TS25.425/435 should be corrected as follows.

Description: A MAC-d PDU may contain the C/T IE field [7] of the MAC header followed by one RLC PDU. Field length: See the value of the MAC-d PDU Length IE.
Proposal

NTT DoCoMo and NEC prefer solution 2 since, in solution 1, the C/T field makes no sense if multiple logical channels are not carried on the same HS-DSCH MAC-d flow.
2.2.1. Detail of solution 2
The HS-DSCH frame structure, which is shown in figure 1, also needs to be corrected in addition to the correction for the procedure text (see section 2.2). Due to the spare bits just before the MAC-d PDU, the frame structure of figure 1 is only suitable for the HS-DSCH MAC-d flows on which multiple logical channels are mapped.

If multiple logical channels are mapped on a HS-DSCH MAC-d flow, the MAC-d PDU consists of the C/T field (4 bits) + the RLC PDU (multiple of 8 bits). Since the first byte of the MAC-d PDU consists of the spare bits (4 bits) + the C/T field (4 bits), i.e. 8 bits, the RLC PDU can be octet aligned in the MAC-d PDU.

On the other hand, if single logical channel is mapped on a HS-DSCH MAC-d flow, the MAC-d PDU consists of the only RLC PDU (multiple of 8 bits). Since the first byte of the MAC-d PDU consists of the spare bits (4 bits) + the part of the RLC PDU (4 bits), the RLC PDU is no longer octet aligned in MAC-d PDU. This means that padding bits are required at the end of the MAC-d PDU.
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Figure 1 HS-DSCH DATA FRAME structure
NTT DoCoMo and NEC also propose to remove spare bits since, as explained in section 2.2, spare bits are not always required. The proposed HS-DSCH frame structure is shown in figure 2. 
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Figure 2 Proposed HS-DSCH DATA FRAME structure
3. Conclusion and proposal

This document points out the problem of the current HS-DSCH frame structure and also proposes to correct it. If the problem is recognised and the proposal is acceptable, NTT DoCoMo and NEC are willing to provide the corresponding CRs (R3-030730, R3-030731).
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