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1. Introduction

At the last meeting in Prague, RAN1 made some progress on MBMS by analysing the different combining methods that could be used for improving MBMS reception. However in order to move forward in the standardisation of MBMS while keeping in mind the WI deadline, some decisions need to be made within RAN2 with respect to the multiplexing of the different MBMS logical channels. Moreover in order to enable an efficient deployment of MBMS in Rel-6, it might be necessary to only allow some of the possible configurations. 

Some of the proposed configurations have been already discussed within RAN2 but never formally agreed in plenary session.

In this contribution, Panasonic presents its view on several RAN2 issues (multiplexing options) for Rel-6. From our point of view, the proposed limitations offer a good balance between implementation, testing efforts and service flexibility.

2. Proposed configuration

2.1. Mapping of MTCH and MCCH onto S-CCPCHs

The following multiplexing configurations are proposed:

a) MTCHs are mapped onto MBMS dedicated S-CCPCHs

This will ease compatibility issues between MBMS and non-MBMS capable UEs as the data rates envisaged for MBMS are significantly higher than the ones usually seen on the logical channels (PCCH, BCCH, CCCH, CTCH, DTCH and DCCH) that are usually mapped onto R99 S-CCPCH. 

Two options would be possible if multiplexing MTCH with R99 logical channels onto S-CCPCH were considered. We analyse in the following section their respective drawbacks.

Option 1 Logical channel multiplexing (Figure 1 scenario 1): In this case, the in-band signalling used (e.g UE ID type, UE Id field in MAC PDU field) forces non-MBMS UEs to also continuously de-multiplex and decode MBMS PDUs and analyse the MAC PDU header in order to separate MBMS traffic with normal R99 traffic. This would not be efficient from a power consumption point of view and even probably not possible by low capable R99 UEs as the data rate on MTCH might be very high. To take an example, the 12kbps UE class only support a Maximum sum of number of bits of all transport blocks being received at an arbitrary time instant of 640 bits. Considering a TTI of 80ms for MTCH, this mean that a MTCH logically multiplexed onto a S-CCPCH monitored by a 12kbps UE cannot exceed 8kbps. 
Option 2 Transport channel multiplexing (Figure 1 scenario 2): A transport channel multiplexing of normal FACH and MBMS FACH may also cause some backward compatibility problems. Indeed in case of mapping of RBs onto FACH, no explicit mapping of logical channels onto specific FACH has been defined (see 25.331 RB mapping info). In this case a R99 UE will also try to decode the FACH where MBMS has been mapped. For exactly the same reason as given previously, this effect will limit the MBMS data rate to 8kbps.

Moreover the former analysis assumes that MTCH, PCCH and other logical channels are always time multiplexed (TFC only contains 1 non-zero TF). This assumption will have a serious impact on the scheduling function of MBMS as this function would need to manage the MBMS scheduling AND the normal traffic on S-CCPCH (FACH and PCH). This will greatly increase the complexity of this function in the UTRAN. 

On the other hand, if the TFC contains several non-zero TFs, the data rate available for MTCH will be even further reduced.

[image: image1.wmf]PCCH

DTCH

MTCH

FACH

S

-

CCPCH

S

-

CCPCH

R

99 

FACH

MBMS FACH

PCCH

DTCH

MTCH

Scenario 

1

Scenario 

2

PCH

PCH


Figure 1- Multiplexing options of MTCH traffic and R99 normal traffic
 

We therefore recommend mapping MTCHs onto dedicated S-CCPCHs i.e. separate S-CCPCH from R99 S-CCPCH.

b) MCCH and MTCHs should be mapped onto separate FACHs 

MCCH has a different time structure than MTCH and a different data rate. MCCH is somehow similar to BCCH where configuration information is periodically transmitted and therefore it should be treated separately than MTCHs. A logical channel multiplexing of MCCH and MTCHs should be avoided since the transmission of MCCH will impact the scheduling of MTCHs and thus would make the system more complex. A further advantage is that a TCTF field would not be required in the MAC header as the RB mapping would enable the identification of the different logical channel.

It is therefore proposed to map these channels onto separate FACHs that could be multiplexed onto the single S-CCPCH or on 2 separate S-CCPCHs as shown in Figure 2 scenario 1 and 2. The latter option will be probably more future proof especially if different MBMS UE capabilities are added in the future. 
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Figure 2- Multiplexing options between MTCHs and MCCH.
Both solutions would require to explicitly indicate the mapping of logical channel onto specific FACH transport channels and update accordingly the RB mapping IE. This should not cause any backward compatibility problem as the S-CCPCHs are dedicated to MBMS according to the discussion in the previous section.  

2.2. Multiplexing of different MTCHs

This issue impacts strongly the capability and the flexibility of MBMS. In [1], RAN1 suggested not to support the multiplexing of several MTCHs within a TTI and proposed to time multiplex the different MBMS services as this would ease the implementation of soft combining methods in the physical layer.

From a layer 2 point of view, this should be also interesting as this will limit unnecessary processing of MAC PDUs of MBMS services that may not be interesting for the UE. This will also ease the handling of different UE capabilities with respect to MBMS if this is introduced in the specification in the future.

3 options are basically possible for enabling a time multiplexing approach of several MBMS services. 2 rely on  in-band signalling and 1 relies on an out of band signalling:
Option 1 (Figure 3 scenario 1): Logical channel multiplexing onto one FACH and use of a C/T field in order to differentiate MBMS service without the use of MSCH channel

With this option, only up to 15 logical channels and thus 15 MBMS services could be simultaneously active on one 1 S-CCPCH. All logical channels share the same TFS. This is certainly not efficient as several MBMS services with different data rates or QoS attributes (e.g. RLC SDU error rate) will be simultaneously active. This will also require the introduction of a C/T field and would force the UE to continuously decode the S-CCPCH and determine whether an MBMS service of interest is being transmitted or not. This will have a negative impact on the UE power consumption.

Option 2 (Figure 3 scenario 2): Transport channel multiplexing where all TFCs in the TFCS contain only one TF with a non zero value without the usage of MSCH.

This solution would permit to multiplex more MTCHs  (32 different MTCHs) and all scheduling information and TF would be contained in the TFCI field. This will require the UE to constantly read this field to receive scheduling information. A further issue with this solution is that the establishment of a new PTM RAB for MBMS might require reconfiguring the TFCS.

Option 3 (Figure 3 scenario 3): (Out of band signal) Rely on the MSCH information to separate the different MBMS services 

The approach is similar to HSDPA where the user scheduling is signalled over the HS-SCCH. In HSDPA, no in-band signalling indicating the UE Id is necessary. The same approach could be used for MBMS. As only one MBMS service is transmitted per TTI and since the bearer is identified by the MSCH, the TFCI could only indicate the number of transport blocks and not a real TFC as it is done in HSDPA. As an extension of this option, a logical channel multiplexing onto transport channel with the same QoS could be allowed in order to increase the number of MBMS services multiplexed onto S-CCPCH. However a C/T field in the MAC header would be superfluous as the identification of the MBMS service is already provided by the MSCH.

The advantage of this multiplexing option is that no in-band signaling is required and the MAC header of MTCH has a null size.
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Figure 3- MTCHs multiplexing options
3. Conclusion

Panasonic presented in this contribution some proposals regarding the different multiplexing options of MBMS services onto FACH and S-CCPCH and would welcome comments and suggestions on this matter. 

The following proposals were made

· To specify MBMS dedicated S-CCPCHs for MTCHs
· To map MCCH and MTCH on separate FACH and potentially on separate S-CCPCHs

· To introduce an explicit RB mapping of MBMS logical channels onto FACHs and S-CCPCHs.

· To map MTCHs on separate FACHs and use MSCH to carry scheduling information and the TFCI field to carry TF information
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