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1 Introduction

This contribution is intended to represent a background for discussions on the CR for introduction of MBMS to TS25.435.

According to TS25.346, MBMS related Logical Channels MCCH and MTCH will be transmitted over Iub via FACH, thus no changes are deemed necessary for this purpose.

Note:
Currently, there are additional discussions on a “MSCH logical channel”, carrying MBMS scheduling information. But it’s assumed this one can be handled via FACH transport channel, too.

Given this, remaining impact to 25.435 will stem from transmission of MBMS Notification Indicators (MBMS NI), which have to be conveyed to Node B for encoding of MICH. This contribution assumes in section 2 that MBMS NIs are handled in the Iub Frame Protocol, while there would even be the alternative to handle MBMS NIs via NBAP. However, in section 3 some thoughts on this alternative are included, too.

2 MBMS Notification Indicators via Iub Frame Protocol

2.1 Commonalities: PICH and MICH

In general, MBMS Notification Indicators (MBMS NIs) have the following properties similar to PICH:

2.1.1 Common: Association of S-CCPCH and Indicator Channel

The physical indicator channels PICH and MICH are both associated with an S-CCPCH physical channel.

The COMMON TRANSPORT CHANNEL SETUP REQUEST does reflect this association for PICH and it is expected that configuration of MICH will be included in this message, too.

2.1.2 Common: Separate Transport Channel Synchronisation

Similar to PICH, the CFN boundaries of MICH are shifted by τMICH := 7680chips, which will require different timing of information on the Iub interface. It is assumed that (see COMMON TRANSPORT CHANNEL SETUP REQUEST) for MICH the same mechanism as for PICH can be used: The definition of specific ToAWS/ToAWE for the Iub frames carring the MBMS NIs, separate from the ToAWS/ToAWE used for FACH.

2.2 Differences: PICH and MICH

Despite the commonalities above, MBMS Notification Indicators (MBMS NIs) and PICH are different in the following points

2.2.1 Difference: Unique association with a particular Transport Channel

· PICH is uniquely associated to PCH transport channel. Transmissions on PICH and PCH are tightly coupled, i.e. there is no transmission of PCH without corresponding transmission of PICH and vice versa.

· MICH, is associated to FACH, but this does not imply that always when FACH is sent MICH will be affected. The logical channels MTCH, DCCH, BCCH, CCCH, DTCH, CTCH and SHCCH (TDD) will be sent on FACH without any impact on MICH. Only the logical channel MCCH is related to MBMS NIs.
From a Node B perspective, there is no method to derive the necessity or presence of MBMS NIs for MICH from the reception of a particular Transport Channel Data Frame. Moreover, even if MCCH information changes, there is not always the necessity to send MICH (e.g. if “non-critical information” changes)

2.2.2 Difference: Timing Relations 

Despite the fact that there exists a common fixed chip offset for PICH and MICH (τPICH and τMICH, both 7680chips), timing of PICH/PCH and MICH/MCCH have significant differences:

· PICH and PCH/PCCH have the same transmission duration of 10msecs.

· MICH will be transmitted during a whole “MBMS modification period”, whilst FACH/MCCH will be transmitted on basis of TTIs (10 or 20msecs).
From a NodeB perspective, there is no procedure foreseen to check MCCH/FACH timing (in terms of FACH CFNs) towards “MBMS modification periods” or towards the necessity to sent MICH (i.e. to receive MBMS NIs via Iub).

2.3 Exclusive Content for S-CCPCHs

According to TS25.346 (possibly to be confirmed by RAN2, as the related sentence may be misinterpreted), it is excluded to send MCCH and the following logical channels in the same S-CCPCH: 

BCCH (FACH), CCCH (FACH), DTCH (FACH), CTCH (FACH), SHCCH (FACH, TDD), 
PCCH (PCH)

The latter exclusion could stem from the intention not to multiplex PCH and MCCH data frames into the same Radio Frames:

Timing of PCH radio frames is fixed due to its dependence on the paged UE’s IMSI. Timing of MCCH is fixed due to MBMS information broadcast on BCCH; fulfilling both in the same S-CCPCH would unavoidably lead to the situation that both would have to be L1-multiplexed into the same Radio Frame, i.e. a corresponding Transport Format Combination would have to be allowed.

If this exclusion is a valid assumption, then there would be no PCH Data Frames on the TNL bearer for the S-CCPCH where MCCH is carried and MICH is associated. The NodeB could use this principle to ease the re-use of PCH Data Frames for MICH purposes.

2.4 Considerations on a “Pure Indicator Data Frame”

Today, all Frame Formats in TS25.435 (except DSCH TFCI, which is related to DCHs in TS25.427) have a fixed association with Common Transport Channels or Data Flows. A data frame format for pure indicator channels has not been included yet.

However, when looking at TS25.435 it turns out that there should be no technical issue with this. In some places, wording of TS25.435 is tailored to the Transport Channels and would have to be adapted in case a pure Indicator Data Frame would be included.

Moreover, this would imply also some changes to other specifications, e.g. a text alignment in 25.402 could be required to address “Indicator Channel synchronisation” in addition to “Transport Channel Synchronisation”.

3 Alternative Solution: MICH via NBAP

As an alternative, MBMS Notification Information could be sent to NodeB via NBAP. The following considerations apply:

· Known Mechanism
The NBAP mechanism should be similar to handling P-CCPCH/BCCH via NBAP procedure “System Information Update”

· Latency
Gives additional latency (NBAP instead of FP) for notification purposes and changes of notification. As MICH information has to change first in the event of change of critical MCCH information, the incurred delay will affect MCCH and MTCH, too. As a side effect, memory for buffering MBMS services in RAN would increase.

· MICH Failure
In case of MBMS NIs over frame protocol, there is a certain risk of frames losses on Iub. If this happens and those frames are only sent once per modification period from RNC to Node B, the MICH would fail for the whole modification period.
In case NBAP would be used for this purpose, the underlying protocols will provide a more reliable transmission.

4 Conclusion and Proposal

Summarizing the considerations above, joint inclusion of MBMS NIs and Transport Channels should be excluded for association (see 2.2.1) and timing (see 2.2.2) reasons. The following options to convey MICH remain:

· A PCH Data Frame with no TBs

· Mutual exclusivity of PCH and MICH on the TNL bearer required (see 2.3)

· In the PCH Data Frame, TFI could be arbitrarily set (or re-used)

· Size of PI-bitmap would fit the number of MBMS NIs

· A dedicated MICH Data Frame

· New “Control Frame Type” required (instead of exclusivity)

· Would effectively look similar to PCH Data Frame without TBs and without TFI

· First occurrence of a FP for a pure Indicator Channel, thus checking of specs in various places

· MICH via NBAP

· See section 3

In all options, the timing for the MICH would have to be co-ordinated with the MCCH by means of CFN in the RNC.

For simplicity and re-use reasons, we propose to use “PCH Data Frame with no TBs”
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