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1. Introduction

This document is a brief proposal in connection with [1], which requested RAN2 to “determine how to signal MBSFN status of the serving cell to the UE”.

2. Discussion

2.1.
MCCH vs. BCCH vs. P-BCH for signalling

The action on RAN2 in [1] was to determine which logical channel should indicate the MBSFN information for the serving cell.  The brief discussion at RAN2#59 suggested that some companies see the MCCH as the logical logical channel for this information, others the BCCH or even the P-BCH.
While the MBSFN configuration of the cell is in some sense an MBMS parameter, it should be noted that even non-MBMS UEs have a need for this information.  While the UE has advance knowledge of the cyclic-prefix length in subframes 0 and 5, it needs to discover (whether by explicit signalling or otherwise) the lengths in the other 8 subframes before it can decode data carried in those subframes (i.e., anything other than the P-BCH and SU-1).
There are two methods by which the UE could discover this information:

· Explicit signalling of the “MBSFN bitmap” (the method seemingly envisioned in [1]);

· Blind decoding using both short and long CP as different hypotheses.

While the blind-decoding approach would be technically possible, it requires additional processing in the UE and implementation complexity in order to save a few bits of broadcast information.  We therefore suggest that the MBSFN bitmap should be signalled explicitly, in a location where the UE can decode it before needing to read any of the other subframes.

This location could only be in the P-BCH or SU-1.  Either location would work, but if the bitmap could be provided on the P-BCH, the UE would receive as a fringe benefit the ability to discover the MBSFN configuration of (at least) intra-frequency neighbours without explicit signalling in the neighbour list.  This benefit tends to militate for carrying the bitmap on the P-BCH.

However, the bitmap may need to be as large as 32 bits (40 subframes per 40-ms period of the P-BCH, of which 8 have known CP length since they are instances of subframes 1 and 5), and 32 bits of data would burden the P-BCH unduly.  It is, however, possible that the bitmap could be smaller (e.g, if a regular pattern of subframes were used several times within each 40-ms period), and also that the size of a typical neighbour list would be large enough that even a relatively large burden on the P-BCH would be compensated by the bandwidth savings on the D-BCH due to the accompanying neighbour list reduction.

If the D-BCH and P-BCH had the same data rate, this tradeoff would of course be bit-for-bit; over a single repetition of each, a bit on the D-BCH would create as much overhead as a bit on the P-BCH.  For a system bandwidth of 1.25 MHz this could be essentially the case; in a larger band the D-BCH would receive some gain from frequency diversity, and in such cases each bit on the P-BCH would have a correspondingly higher cost in overhead compared to a bit on the D-BCH.  (Again, this evaluation is between one instance of the MIB and one instance of an SU, without regard to the period.)

In addition, the period of SU-1 under current agreements is twice as long as that of the P-BCH, so moving a single data bit from SU-1 would “cost” two bits on the P-BCH over the same time period.
Assuming the neighbour-list information on MBSFN allocation consists of n bits (the most likely values of n being 8 and 32, with the actual value depending on RAN1 decisions), and assuming the 2 data bits per neighbour discussed in [1], we conclude that for an MBSFN bitmap of size n, the intra-frequency neighbour list would need to contain at least n cells for the overhead of transmitting the bitmap on the P-BCH to be lower than that of transmitting it on SU-1.  For n=8 this seems quite likely; for n=32 it is much less so.  We therefore suggest that the bitmap should be allocated to either the P-BCH or to SU-1, depending on the final decision regarding the periodicity of MBSFN subframe allocation.
Our understanding of the current situation in RAN1 is that while no final decision has been taken, there is no serious question of an allocation period shorter than 40 ms, and therefore that unless this situation changes the MBSFN bitmap should be included in SU-1.
2.2.
UE handling of neighbours with different MBSFN configuration

In a related issue, [1] posed the question of “in which MBSFN scenarios the [neighbour] bits are useful”.  This section is a brief analysis of this question.
The underlying question here, of course, is “when does the UE need to know the CP lengths?”  Obviously this information is needed for the UE to receive data on the downlink (apart from the P-BCH and SU-1 themselves, of course), but a UE attempting to receive the downlink of a cell will need to read the P-BCH and SU-1 from that cell in any case.  Measurements of neighbouring cells do not require the bitmap, provided the measurements take place only on subframes 0 and 5 (which is our understanding of the current RAN1 status on measurements).

For MBMS purposes, particularly in connection with single-cell services, this information might be needed.  However, we have not identified any case in which a non-MBMS UE would need the MBSFN bitmap for a neighbour cell to be provided by the serving cell.  We therefore suggest that this information for neighbouring cells should be provided on an MBMS control channel (probably the P-MCCH).  The final decision on which logical channel to use needs to be postponed until a conclusion of the organisation of the MCCH(s) has been reached.
3. Conclusion

We propose that the MBSFN bitmap for the serving cell should be included in SU-1, in accordance with the attached text proposal to TS 36.300.
We further propose that the MBSFN configuration for neighbouring cells should be signalled as MBMS control information rather than in the neighbouring cell list.
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7.4
System Information

Scheduling information (indicating starting times) is provided for a group of system information blocks (SIBs) that have the same scheduling requirements (i.e. periodicity). Such a group of SIBs is referred to as a Scheduling Unit (SU). It is expected that typically 3 or 4 SUs will be used. The mapping of SIBs on to SUs may be configurable or fixed in the specification (FFS). When multiple SUs are sent in the same TTI, they are mapped on the same downlink transport block.

The following system information is carried on the BCH:

-
Physical layer parameters:

-
Downlink system bandwidth [4 bits];

-
Number of transmit antennas [1..2 bits];

-
Reference-Signal transmit power [0..6 bits];

-
System Frame Number (SFN [10 bits], unless provided otherwise);

-
Scheduling information of the most frequently repeated Scheduling Unit (SU-1) (FFS) [1 bit];

-
Value tag(s) (FFS).
The system information carried on BCH is contained in a System Information Block called the Master Information Block (MIB).

All system information other than contained in the MIB is carried on DL-SCH. The following system information is carried within the most frequently repeated Scheduling Unit (SU-1):

-
One or more PLMN identities;

-
Tracking Area Code;

-
Cell identity;

-
Cell barring status;

-
Scheduling information i.e. the periodicity of the other Scheduling Units (other than SU-1);

-
MBSFN subframe allocation bitmap;

-
SIB mapping information i.e. indication in which SU the SIB is included (FFS).

