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1
Introduction

As part of their discussions for introduction of MBMS in UTRAN, RAN3 touched (triggered by TDoc R3-041139) the conveyance of MICH and MCCH data from RNC to NodeB. The following options have been identified:

1) Usage of NBAP messages for signalling MICH information to Node B
(MCCH to be carried via FACH)

2) Introduction of a separate (i.e. new) frame protocol for conveying MICH to NodeB
(MCCH to be carried via FACH)

3) Usage of (existing) PCH frame protocol conveying MICH (MICH only) to NodeB
(MCCH to be carried via FACH)

4) Usage of (existing) PCH frame protocol for jointly conveying MICH and MCCH to NodeB

Whilst some advantages have been identified for (4), this solution would affect RAN2’s working assumption to carry MCCH via FACH. Thus, it was proposed in RAN3 that this topic should be presented to RAN2 and feedback from RAN2 should be taken into account for RAN3’s decision.

2
Comparison of different Options

The following subsections should briefly outline identified benefits and drawbacks of the different options: 

2.1 Usage of NBAP messages for signalling MICH information to Node B

The following advantages have been identified:

1) No need for specification of a particular MICH Frame Protocol

2) No need for a particular MICH data stream on Iub (saving of bandwidth and number of connections over Iub)

3) Easy to signal “repetition periods” or “repetition cycles”

The following disadvantages have been identified:

1) No timing relation between MICH and MCCH

2) Rather slow update of MICH (usual latency for NBAP signalling)

3) Initial assessment that “MICH randomisation” would be hard to support

4) NodeB implementation has to be adapted to encode MICH
(i.e. to interpret NBAP and create MICH autonomously in the NodeB)

5) Fast (i.e. frame-based and RNC-based) Power Control on MICH cannot be applied

From the current state of discussion in RAN3, it turned out that the argument “bandwidth” seems to be less important (assessments range from negligible gain up to a maximum gain of about 20kbps) whilst the effect on NodeB implementation (encoding of MICH) would be high. For this reason RAN3 assumes not to use this option.

2.2 Introduction of a separate (i.e. new) frame protocol for conveying MICH to NodeB

The following advantages have been identified:

1) Possibility to signal “repetition periods” or “repetition cycles”

2) Fast update of MICH (roughly 10msec basis plus processing of repetition periods)

3) If required, fast (i.e. frame- and RNC-based) Power Control could be applied

4) No need for MICH encoding (except possibly repetition) in NodeB

The following disadvantages have been identified:

1) Need for specification of a particular MICH Frame Protocol

2) Need for implementation of a particular MICH Frame Protocol  in NodeBs

3) Need for a particular MICH data stream on Iub

4) No implicit timing relation between MICH and MCCH (possibly via SFN)

5) Initial assessment that “MICH randomisation” would be hard to support

In addition to such “MICH Frame Protocol”, MCCH data would have to be carried via FACH Frame Protocol.

From the current state of discussion in RAN WGs, it turned out that some companies have concerns about the specification and implementation effort for this option.

2.3 Usage of (existing) PCH frame protocol conveying MICH (MICH only) to NodeB 

The following advantages have been identified:

1) No need for specification of a particular MICH Frame Protocol

2) No need for implementation of a particular MICH Frame Protocol  in NodeBs

3) Fast update of MICH (10msec basis)

4) No need for MICH encoding in NodeB (Indicators from PCH are transparently mapped to air interface)

5) Initial assessment that “MICH randomisation” would be easy to support (transparent for NodeB)

The following disadvantages have been identified:

1) No Possibility to signal “repetition periods” or “repetition cycles”

2) No Possibility to use Power Control on MICH (PCH Frame Protocol doesn’t support PC)

3) Need for a particular MICH data stream on Iub (and FACH in addition, see below)

4) No implicit timing relation between MICH and MCCH
(possibly via SFN or mapping to same S-CCPCH)

5) The “Data Fields” which are also available in the PCH frame protocol, would remain empty as only indicators would be conveyed to NodeB

In addition to such “MICH Frame Protocol”, MCCH data would have to be carried via FACH Frame Protocol.

Note: PCH supports a CFN from 0...4096, FACH from 0…256 

From the current state of discussion in RAN WGs, it turned out that some companies deem it inefficient to use PCH Frames for this purpose and leaving the data part of these frames empty.

2.4 Usage of (existing) PCH frame protocol for jointly conveying MICH and MCCH to NodeB 

The following advantages have been identified:

1) No need for specification of a particular MICH Frame Protocol

2) No need for implementation of a particular MICH Frame Protocol  in NodeBs

3) Fast update of MICH (10msec basis)

4) Only one common data stream (i.e. connection) for MCCH and MICH on Iub

5) Fixed and implicit timing relation between MICH and MCCH

6) No need for MICH encoding in NodeB (Indicators from PCH are transparently mapped to air interface)

7) Initial assessment that “MICH randomisation” would be easy to support (transparent for NodeB)

The following disadvantages have been identified:

1) No Possibility to signal “repetition periods” or “repetition cycles”

2) No Possibility to use Power Control on MICH and MCCH (PCH Frame Protocol doesn’t support PC)

Note: PCH supports a CFN from 0...4096

From the current state of discussion in RAN WGs, it turned out that some companies deem this solution is viable and advantageous from RAN3 perspective, as it e.g. minimises the impact to NodeBs. However, a contradicting statement in TS25.346 would have to be revised, as FACH would not any more be used to carry MCCH.

3
Summary and Proposal

This contribution gives to RAN2 the background on the impact of different solutions for MICH (and MCCH) and sheds light on the identified benefits and drawbacks from RAN3’s perspective. RAN2 is invited to provide their view on the benefits and drawbacks of the different solutions.

In particular, RAN2 is invited to indicate, if any blocking points have been identified which would hinder the usage of PCH for jointly carrying MICH and MCCH (as such solution has been proposed to RAN3). 

Addendum:

In RAN3, in the same context (R3-041139) there is also a proposal to introduce the term “MFN” (MBMS Frame Number) which is rather similar to the term “CFN” but reflects the fact of a CRNC<>multi‑NodeB relation instead of a SRNC<>single-UE relation.
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