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1 Introduction

In previous meeting, contribution [1] discussing modifications needed to include MBMS in TS25.321 has been submitted together with draft CR [2]. In this contribution we shortly summarise our view on main issues for defining MAC headers. 

2 Discussion

As specified in TS25.321 the Rel99-5 the MAC header for common channels RACH and FACH consist of three different fields. Fields are TCTF, UE-Id Type, UE-Id and C/T.

· TCTF field is a flag that provides identification of the logical channel class on FACH and RACH transport channels.

· UE-id Type field tells to the receiver what kind of UE-id is used so that it can be decoded. 

· UE-id field provides an identifier of the UE on common channels.

· C/T field provides identification of the logical channel instance when multiple logical channels are carried on the same transport channel.

As the FACH channel is used for ptm traffic and control transmissions, it is clear that that TCTF field in MAC header needs to be updated to support MTCH and MCCH. One way to enhance TCTF field is presented in [2] for FDD, where 4 bit TCTF field is proposed. Another possibility would be to use 8 bit TCTF field for FDD, which would have little bit more overhead but the length of the TCTF field would be same as in CCCH and in CTCH.

If the TCTF field is updated the rest of the MAC header can be redefined and thus the UE-id type could be left out from the MAC-header. As the MAC multiplexing of multiple MBMS services to one transport channel is allowed and due to fact that in selective combining UE is receiving multiple S-CCPCH, a reasonable method to distinguish correct MTCH is needed. In the design of such method, the following issues should be considered:

· Identification of S-CCPCH including cell id should not be needed in MAC of the UE in order to determine how to interpret the MBMS logical channel Id.

· The MBMS logical channel id should be long enough to support enough services inside one cell transmitted in different S-CCPCH.

· Signalling of MBMS logical channel ids should be minimised in MCCH

· The overhead in MAC header should be minimised.

In [2], four bit MBMS id-field is proposed together with C/T field to be included in MAC-m header. The four bits allows only fifteen different MBMS services to be transmitted simultaneously. This could be considered to be enough for one S-CCPCH, but when considering selective combining where some services can have the same service areas the number of services is quite low if one service would use the same MAC header. Thus, we need to define signalling scheme for MCCH to provide MBMS service Id mapping to MBMS id-field in its own cell and in all possible selective combining branches. This would mean that UE must known in MAC-layer from which S-CCPCH and cell one MAC-m PDU was received to be able to use correct mapping.  In case of possible soft combining the MAC-m header must be same for all cell making the four-bit field is even more limited.  On the other hand, 4 bits is proposed to be used in [2] for C/T field. However, it is likely that number of different logical channels per one MBMS service is low, even only one. At least currently, RAN2 has not identified good cases where one MBMS service would be transmitted through multiple MTCHs.

The other solution would be that the MBMS-id field in MAC-m header for MBMS is selected to be 16 bits (identical size with Cell-RNTI), which could directly be also the MBMS logical channel id. As RAN2 discussed in Release 6 ad hoc that the MBMS Service ID size in TMGI could be beneficial to be two octets the MBMS service ID would directly map to the MBMS logical channel id. However, based on SA2 response LS (R2-042090) it seems that TMGI must include PLMN id (MCC and MNC) and 3 octets is needed for MBMS service Id. 

To reduce the length of the MBMS service ID, it could be defined that default mapping of MBMS service ID to the MBMS logical channel id would be that 2 last octets of the MBMS service Id is used in MAC-m header. This solution would introduce MAC-m header, which is unique inside one RNC giving following advantages:

· UE does not need to distinguish from which S-CCPCH the MAC-m PDU comes from

· Each MBMS service transmitted inside RNC would have its own MTCH with own logical channel id.

· No signalling of logical channel ids is needed in neighbouring cells

· MAC-m header would not become a limiting factor in future in terms of simultaneous services inside UTRAN

· MAC-m header would be constant as the header would include TCTF field and 2 octets of TMGI

To support cases where last two octets are identical for two MBMS service Id and shared networks with multiple PLMNs, the usage of 2 last octets of the MBMS service Id in MAC-m header is not completely secure, as in some case it could happen that two different services transmitted same time in one RNC would have last 2 octets identical or for services from different PLMN the difference in TMGI would only be in the PLMN part, i.e. MBMS service Id is identical. To overcome this, MCCH message carrying MBMS RB configuration would need to have one optional field where MBMS logical channel id can be transmitted for these special case, so that RNC can use different 16-bit value in MAC-m header for the other service in case of two last octets are identical for two different MBMS service Id. 

Naturally, the use of 16-bit logical channel Id in MAC-m header increases the overhead, which is for 4-bit header 1.19% and for 16-bit header 4.76% when 336 bit RLC PDU is used. However, if the RLC PDU size is increased, (which would be beneficial from RLC header overhead point of view) to e.g. 976bits the overhead is 0.4% and 1.6% respectively.

3 Conclusions

The possible MBMS logical channel ids for MAC-m headers were discussed. It is proposed that the MAC-m header consist of TCTF field of 4 or 8 bits and MBSM logical channel id of 16-bit with direct mapping from the last two octets of the TMGI. 
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