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Introduction

This document deals with issues on MAC header for MBMS. Those issues may need to be discussed for drafting Stage-3 MAC spec.

REL-6 MAC PDU Format

According to description of MAC-c/sh/m in TS25.346 Stage-2, it is clearly understood that TCTF field is inserted into a MAC header for MCCH and MTCH, and MBMS-Id field is inserted into a MAC header for MTCH as well. Based on that, we can illustrate general format of REL-6 MAC PDU as shown in figure 1.
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Figure 1: REL-6 MAC PDU

From the figure 1, we can still find some Stage-3 issues about:

· Coding and size of TCTF field for MCCH and MTCH

· Coding and size of MBMS-Id field for MTCH

In the sections below, let us discuss those points.

TCTF Field for MBMS

TCTF field is a flag that provides identification of the logical channel type on FACH transport channels. We have to use TCTF codes for MCCH and MTCH mapped to FACH. For pre-release 6 FACH, 2-bit or 8-bit TCTF is used in FDD and 3-bit or 5-bit TCTF is used in TDD. 

In case of FDD, we feel that 8-bit TCTF is sort of huge. Thus, it is suggested to use a smaller size of TCTF field for FDD. Since there is no opening for 2-bit TCTF, we may need to consider more than 2-bit. For this reason, we propose to have new 4-bit TCTF codes for FDD. 

In case of TDD, we have small space for 3-bit TCTF. But, for future extension, it would be better to choose 5-bit TCTF codes.

To sum up, it is proposed to have 4-bit TCTF in FDD and 5-bit TCTF in TDD.

MBMS-Id Field for MBMS

According to Stage-2 spec, an MBMS-Id is used to identify an MBMS service. At this moment, one logical channel corresponds to one MBMS service, so that the MBMS-Id also identifies a logical channel, i.e. an MTCH, like C/T field. (However, in the future, one MBMS service could use more than two logical channels and therefore MBMS-Id field is different from C/T field.)

Since the MBMS Service Id is huge, it seems to be not a good idea that MBMS-Id field carries MBMS Service Id itself. Instead, it is proposed that the MBMS-Id is used to distinguish only among MBMS services carried on one FACH channel. In that case, the size of MBMS-Id field can be small.

To determine the size of MBMS-Id field, we may need to estimate the number of ongoing MBMS sessions to be provided together in one cell and the number of SCCPCH carrying an MBMS service.

According to TS25.331, the maximum number of SCCPCH per cell is 16 and the maximum number of FACH per SCCPCH is 8. However, we cannot use up to 16 SCCPCH channels because MBMS channels have to share Node B power with the other types of channels such as control channels and dedicated channels. And since MBMS services require a huge amount of transmit power, in pessimistic case only one SCCPCH will be established for MBMS. We don’t think the pessimistic case is unrealistic. RAN1 simulation results [1][2] show that in some circumstance one MBMS service occupies more than 40% of Node B power.

Regarding the number of ongoing MBMS sessions to be provided together in a cell, at this moment it is not easy to estimate it. However, for the most part, we could assume tens of sessions to be offered per cell in high load case [3][4][5]. (But, it is not still sure what number is the worst in real cases. When it comes to the size of MBMS-Id field, the worst case should be considered. We should take into account the fact that MBMS user services include low-rate text distribution services and file downloading services and one MBMS user services can be mapped to more than one MBMS bearer services [6].)

Then, it is assumed that in the worst case UTRAN may need to multiplex up to 100 MBMS sessions into one SCCPCH. For that reason, our opinion is to propose 4-bit MBMS-Id field covering up to 16 sessions on one FACH channel. In case of 4-bit, one SCCPCH can cover up to 128 MBMS sessions (= 16 X 8). If one code of 4-bit MBMS-Id is reserved for the future, one SCCPCH can cover up to 120 MBMS sessions (= 15 X 8). 4-bit MBMS-Id may be enough to cover most of cases.

In summary, it is proposed to have 4-bit MBMS-Id field in FDD and TDD.

Conclusion

In this document, it is proposed:

· For FACH carrying MCCH and MTCH, the size of TCTF field is 4 bits.

· For FACH carrying MTCH, the size of MBMS-Id field is 4 bits.

Finally, the proposed MAC overhead is 4-bit for MCCH and 8-bit for MTCH in FDD, and 5-bit for MCCH and 9-bit for MTCH in TDD. This size is similar to MAC overhead for CTCH (8 bits in FDD) and quite better than MAC overhead in DCCH/DTCH on FACH (20 or 24 bits in FDD). 

This conclusion is reflected on the proposed draft CR to 25.321 [7].
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