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1 Introduction

There were several documents mentioning that DSCH could be used to provide multicast service in UTRAN [1][2][3][4]. The DSCH currently supports only a point-to-point radio bearer service. We believe that the DSCH can be also compatible with a point-to-multipoint radio bearer for MBMS. As noted in [5], DSCH-like approach would help efficiently manage radio resource e.g. power. From this perspective, this document tries to look into how we can realize multicast over DSCH minimizing impacts on the current DSCH architecture.

2 DSCH supporting a point-to-multipoint RB

2.1 Protocol termination

When DTCH/DCCH is mapped onto DSCH, the DSCH is terminated in SRNC. On the other hand, when CTCH is mapped onto DSCH, the DSCH is terminated in CRNC. It is similar to FACH. Termination points for FACH are different depending on the related logical channel, e.g. CTCH and DTCH. Figure 1 shows the protocol termination for DSCH supporting a point-to-multipoint radio bearer. A new layer, MBMC (Multimedia Broadcast/Multicast Control) may be needed above PDCP in CRNC and UE.
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Figure 1. Protocol Termination for DSCH carrying CTCH

2.2 MAC sublayer

In case of DSCH carrying DTCH/DCCH, MAC PDU includes UE ID i.e. 16 bit DSCH RNTI. To the contrary, in case of DSCH carrying CTCH, MAC PDU needs to contain MBMS RNTI (m-RNTI) [6] to identify multicast group in a cell. Thereby, a UE can know whether received PDUs pertain to itself. 16 bit m-RNTI seems to be preferable since it is in line with DSCH RNTI. 

Additionally, if DSCH carries CTCH as well as DTCH/DCCH, a MAC header for DSCH may need a TCTF field to identify which type of a logical channel is mapped to DSCH. Currently, a TCTF field is not inserted into a MAC PDU for DSCH.

2.3 Association with DCH

A DSCH carrying DTCH/DCCH is always associated with only one DCH. However, a DSCH carrying CTCH should be associated with multiple DCHs within a multicast group. The associated DCHs are used to send TFI and OVSF code of the DSCH to individual UEs pertaining to the multicast group. In other words, to multicast over DSCH, a RNC sends the TFCI2 information to a Node B using a DSCH data frame and then, the Node B duplicates it into all of the associated DPCHs related with the group. For this Node B operation, the RNC should signal to the Node B which DPCHs are associated with the multicast group e.g. during configuration of DSCH.

2.4 MBMS Data Multicast Procedure with DSCH

The figure 2 shows an example of the procedure that MBMS data is multicast over DSCH to a UE. We assumed that the multicast group includes two UEs, UE#1 and UE#2 in a cell. Each UE is connected with individual SRNC. Two UEs shares the same CRNC.
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Figure 2. Example of DSCH Multicast Procedure

1. After DSCH establishment with DCH, CRNC can send a DSCH MAC PDU over FP to Node B with its TFI information (TFI2). TFI2 contains TFI and code information for PDSCH. The DSCH provides point-to-multipoint radio bearer service for MBMS. The FP frame is supposed to be similar to the current DSCH data frame.

2. SRNC#1 sends a DCH MAC PDU to Node B with its TFI information for UE#1. The DCH provides point-to-point radio bearer service for a non-MBMS.

3. SRNC#2 sends a DCH MAC PDU to Node B with its TFI information for UE#2. The DCH also provides point-to-point radio bearer service for another non-MBMS.

4. Node B transmits dedicated data over DPCH#1 for UE#1. The DPCH#1 also informs the UE#1 of TFI1 for DCH#1 and TFI2 for the DSCH.

5. Node B transmits dedicated data over DPCH#2 for UE#2. The DPCH#2 also informs the UE#2 of TFI1 for DCH#2 and TFI2 for the DSCH. TFI2 information for UE#1 is the same as that for UE#2.

6. Node B multicasts MBMS data over the PDSCH to UE#1 and UE#2. 

3 Use of DSCH for multicast

We could consider FACH and DSCH as candidates for a transport channel sending MBMS data. On the one hand, FACH seems to be easily used for MBMS data transmission. It is however supposed to occupy a large amount of Node B power for high data rate. On the other hand, DSCH may require less power if the number of users is limited, because the associated DCH supports the power control of DSCH. But, DSCH is available only in Cell_DCH. It seems to be therefore beneficial that CRNC multicasts data of a certain MBMS service over FACH in Cell_FACH and Cell/URA_PCH, or DSCH in Cell_DCH, depending on the required power or the number of users for MBMS service. In this case, FACH and DSCH carrying CTCH share a point-to-multipoint bearer and an RLC entity in CRNC. Switching between both channels operates only within UTRAN. It may not have any impact on Iu interface.
4 Conclusion

The suggested DSCH would lead to efficient use of radio resource and to alleviation of required power level for multicast on the air. Therefore, we propose to further study on how to use DSCH carrying CTCH for MBMS data transmission.
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