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Introduction

In MBMS ad hoc in Paris and in joint meting between RAN1 and RAN2 in Marne-la-Vallée, the use of S-CCPCH for MBMS was discussed. After those conversations, it was clear that the S-CCPCH is most attractive for MBMS ptm channel. However, then an issue was raised, whether the S-CCPCH used for MBMS can be shared by the Rel’99/4/5 UEs and Rel’6 UEs for purposes other than MBMS reception. 

In addition to this, the required UE MBMS capability will effect suitable multiplexing options; especially the number of S-CCPCH and PICH received simultaneously is a key factor.  

In this contribution, we discuss what are the implications of having Rel’99/4/5 UEs sharing the S-CCPCH used for MBMS and some ways of preventing the Rel’99 UEs accessing the S-CCPCH used for MBMS. Moreover, we proposed simple and straightforward solution for MBMS multiplexing into S-CCPCH taking account the UE capability.

Discussion 

Shared S-CCPCH 

When analysing the case where Rel’99/4/5 UEs are sharing the S-CCPCH used for MBMS transmission, namely for MTCH transmission, following problems can be identified:

1. The S-CCPCH carrying MBMS may have so high bit rate that low-capability UEs cannot use it. Even though this problem might not occur in practice, depending on the practical MBMS bearer bandwidths and on the capability range of the UE population at the time of MBMS deployment, it is unwise to allow such possibility, especially when considering different roaming scenarios.

2. Rel’99/4/5 UEs, when selecting the S-CCPCH used of MBMS, will have to continuously process the high bit rate S-CCPCH even though most of the data is MBMS-related and thus discarded upon arrival
Following general problems can be identified if UE dedicated signalling or data shares same S-CCPCH with MBMS data transmission:

1. Network has to schedule UE dedicated signalling with MBMS data.
Due to fact that MBMS session length is not known this means that MBMS transmission cannot take full capacity of S-CCPCH at any moment or transport format much be able to change rapidly. This is required so that RNC is able to ensure that UE dedicated signalling, e.g. RRC connection establishment is not delayed. 

2. The S-CCPCH capacity available for UE dedicated data is depending on MBMS data transmissions, making the channel selection decision between FACH and DCH or HS-DSCH more complicated. 

3. MBMS service with e.g. streaming type payload cannot tolerate interceptions so when MBMS transmission is started, the transmission must have quite constant bit rate, as UTRAN is not aware of application layer buffering capability in different UEs, leaving little room for scheduling. 

Thus it seems at least necessary to some way prevent Rel’99/4/5 UEs accessing the S-CCPCH used for MBMS transmission. When using S-CCPCH for dedicated radio bearers, the network can naturally control fully the allocation of the physical channels to the UEs.  

However, the selection of S-CCPCH for PCH as well as for the reception of the RRC CONNECTION SETUP message takes place according to [1] and this cannot be changed for legacy Rel99/4/5 UEs. To prevent the Rel’99/4/5 UEs accessing the S-CCPCH used for MBMS, one must ensure that the S-CCPCH is not a possible alternative in the S-CCPCH selection for PCH and the RRC CONNECTION SETUP message. 

According to [1] the UE shall select an S-CCPCH from the S-CCPCHs listed in System Information Block type 5 (SIB 5). Thus at least the following alternatives could be used in principle to prevent the Rel’99/4/5 UE access:

1. List the S-CCPCHs used for MBMS transmission separately, e.g. in an MBMS-specific SIB or in Rel’ 6 extension of SIB5 in a way that Rel’99/4/5 UEs do not consider those S-CCPCH when entering connected mode.

2. Use MBMS-specific new transport channel type and forbid the multiplexing of PCH and/or FACH in the same S-CCPCH.

Where the alternative one seems to be more suitable method for preventing the Rel’99 UEs accessing the S-CCPCH used for MBMS data transmission (transmission of MTCH).

Multiplexing MCCH to S-CCPCH

When selecting multiplexing option for MCCH following scenarios must be considered: 

· UE dedicated paging occurs simultaneously with MCCH reception,

· UE is in CELL_FACH state due to UE dedicated service and different S-CCPCH than used for MBMS transmission is assigned to UE.

· UE should not enter into a situation where it must receive three different S-CCPCHs simultaneously

Addition to these, one must consider what is the required UE dedicated paging capability of the cell and how the association between PICH and MCCH is created. 

The second bullet point implies that UE must be able to receive two separate S-CCPCHs simultaneously. If this is the case it means that the MCCH and PCH would not have to be multiplexed into same S-CCCH due to UE capability requirement. This would ease the dimensioning of the cell UE dedicated paging capacity. Moreover, if more than one PCH is allocated in to the cell each in separate S-CCPCH as defined in [1] the MCCH should be also repeated in each S-CCPCH so that UE would not have to listen one S-CCPCH used for MCCH, second for MTCH and third for PCH transmission. 

If MCCH is not multiplexed into same S-CCPCH with PCH, one must take care the association of PICH delivering the MBMS notifications and MCCH. If only one S-CCPCH is used for MBMS transmission all PICHs configured in the cell can be directly associated with correct S-CCPCH. However, if multiple S-CCPCH were used for MBMS transmission a straightforward solution would be that all PICH are still associated to one S-CCPCH containing the MCCH used to deliver the necessary pre-transmission control data and MCCHs in other S-CCPCHs are used only during active MBMS data transmission on that S-CCPCH. 

Therefore to support the simultaneous reception of UE dedicated paging, MCCH and MTCH, the most straightforward solution is to multiplex MCCH and the MTCH into same S-CCPCH, which can use same or separate FACH channel.  

Proposal

It is proposed that S-CCPCH is used for MBMS ptm transmission, method to prevent Rel’99/4/5 UEs accessing the S-CCPCH used for MBMS is necessary, and continue the discussion of the possible methods for this.  

Moreover, it is proposed that MCCH and MTCH are multiplexed into same or separate FACH but always into same S-CCPCH, and continue the discussion of the feasibility to multiplex UE dedicated services of Rel6 UEs into same S-CCPCH with MTCH and MCCH.
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