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Introduction

In this contribution multiplexing in Frame Protocol for HS-DSCH is proposed. In [1] are discussed two alternative solutions for refinement of the MAC model to allow direct HS-DSCH user plane connection between SRNC and Node-B that bypasses the DRNC. As the only task of the current network MAC-c/sh entity for HS-DSCH is to take part in flow control towards the MAC-d and MAC-sh entities within UTRAN, two alternatives on MAC refinement  in mentioned source [1] are described.

HSDPA Protocol Architecture

In alternative 1, the flow control entities are moved out from MAC, then the Radio Interface Protocol Architecture of HSDPA is according to Fig. 1. This means that the MAC-c/sh entity can be by-passed for HS-DSCH resulting in a direct connection between MAC-d and MAC-hs. Whether the user plane connection is routed via the DRNC would be transparent for MAC. This alternative is also appropriate for preparing multiplexing of data streams of different UEs in Frame Protocol entities and not in entities of MAC.
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Figure 1: Radio Interface Protocol Architecture of HSDPA

Multiplexing of UEs over Iub in Frame Protocol

As we can see from [2], transport channels for HS-DSCH could not be recognised on Iub because there is communication between two MAC entities. We can speak about transport bearers between MAC entities with multiple UEs  to share the same transport bearer over Iub (option 2a and 2b in [2]). If we take into consideration the Radio Interface Protocol Architecture of HSDPA shown in Fig. 1, option 2b allows to make multiplexing of UEs over Iub in Frame Protocol, see Fig. 2. Therefore transport bearers can be configured based on following factors:

· number of cells in Node-B i.e. if Node-B supports more than one cell => one transport bearer / cell

· priorities => transport bearer / priority

· only one transport bearer / Node-B

· the number of HSDPA related physical channels on Node-B.

· etc.
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Figure 2: Transport bearer multiplexing over Iub on FP layer
In order to allow multiple UEs to use the same transport resources on Iub-interface, the UE-ID should be adopted for the HSDPA related channels on Iub. In practice this means that if the multiplexing is provided on the FP level a new UE-ID multiplexing functionality is required on the FP layer.
RNTI could be used as UE identifier or new identifier should be defined. In proposed solution we consider RNTI identifier and new UE identifier is for further study.

UEs Multiplexing in Frame Protocol

Since DSCH FP doesn't allow to multiplex UEs in one transport bearer the Frame Protocol used on Iub does not need to carry any information field that can distinguish UEs. Consequently system has to reserve as many transport bearers as there are DSCH users. This large number of transport bearers may waste bandwidth or cause processing and/or signalling overhead. In order to allow multiple UEs to use the same transport resources on Iub-interface, the UE-ID multiplexing - currently provided only for the common channels (FACH/RACH)- should be adopted for the HSDPA related channels on Iub. This means that a new UE-ID multiplexing functionality is required on the FP layer.

The principle of UEs Multiplexing in Frame Protocol is shown in Fig. 3. There are 1 to k data streams on input of FP Mux, every data stream with header in which among other entities is UE-ID. Output of FP Mux is data stream with defined header (with NumOfUE-ID – number of  UE-Ids and with sub-headers of  1 to k data streams) and payload.


Figure 3: Principle of UEs Multiplexing in Frame Protocol
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Proposal

It is proposed to include the following text as chapter 3.x into the TR 25.877 [1].

HS-DSCH data frames

The HS-DSCH FP facilitates multiplexing of data streams from different UEs onto the same data frame and allows multiple UEs to share the same transport bearer.


Figure x.1: HS-DSCH Iur/Iub Data Frame Structure

Header of data frame consists of NumOfUE-ID and 1 to k sub-headers of data streams for each UE-ID. In the payload are placed sub-payloads for each UE-ID.

Coding of information elements in data frames

Header CRC

Description: Cyclic Redundancy Checksum calculated on the header of a data frame with polynomial X^7+X^6+X^2+1. The CRC calculation shall cover all bits in the header, starting from bit 0 in the first byte (FT field) up to the end of the header.

Value range: {0-127}.

Field length: 7 bits.

Frame Type (FT)

Description: describes if it is a control frame or a data frame.

Value range: {0=data, 1=control}.

Field Length: 1 bit.

NumOfUE-ID

Description: Indicates the number of UE-IDs in the payload.

Value range: {1-255}.

Field Length: 8 bits.

UE-ID

As UE-ID is proposed to use DRNTI. Using proprietary UE-ID for FP is FFS.

Description: Identifies the UE in the DRNC.

Value range: {0-1048575}.

Field length: 20 bits.

Common Transport Channel Priority Indicator (CmCH-PI)

Description: CmCH-PI is the relative priority of the data frame and the SDUs included.

Value range: {0-15, where 0=lowest priority, 15=highest priority}.

Field length: 4 bits.

MAC-hs SDU Length

Description: The value of that field indicates the length of every MAC-hs SDU in the payload of the HS-DSCH data frame for one UE-ID in number of bits.

Value range: {0-5000}.

Field Length: 13 bits.

NumOfSDU

Description: Indicates the number of MAC-d SDUs in the payload.

Value range: {1-255}.

Field Length: 8 bits.

User Buffer Size

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

Value range: {0-65535}.

Field length: 16 bits.

MAC-hs SDU

Description: A MAC-hs SDU contains   the MAC-d header followed by one RLC PDU.Field length: See the value of the MAC-hs SDU Length IE.

Payload CRC

Description: Cyclic Redundancy Checksum calculated on the payload of a data frame with polynomial X^16+X^15+X^2+1. The CRC calculation shall cover all bits in the data frame payload, starting from bit 7 in the first byte up to bit 0 in the byte before the payload CRC.

Field length: 16 bits.

Spare Extension

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

Field length: 0-2 octets.
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