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1. Introduction

In the last RAN2 #40 meeting, the following neighboring cell information was proposed to be signaled for MBMS [1]:

-  Service availability of neighboring cells

-  MTCH RB information of neighboring cells

With these information available, UEs can identify the MTCH RB information of the neighboring cells without having to read the BCCH and MCCH of the neighboring cells, henceforth minimizing the delays associated with cell reselection and selective combining.  However, there were concerns on the MCCH load of providing such information.

In this contribution, we present the following aspects:
- Consequences of not providing the MTCH RB information of neighboring cells

- Additional MCCH load required in order to signal the MTCH RB information of neighboring cells

2. Discussion
2.1 Consequences of not providing the MTCH RB information of neighboring cells
Two disadvantages, illustrated below, result from not providing the MTCH RB information of neighboring cells.

2.1.1 Delays of receiving the MTCH of neighboring cells
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Figure 1.

The minimum delay involved in receiving the MTCH of a neighboring cell when the neighboring cell MTCH information is unavailable

This occurs when a UE, as in UE1 of Figure1, moves to the target cell right before transmission of the MCCH RB information on the BCCH of the target cell.

· Time to receive the MCCH RB information of the BCCH (TMCCH_RB) + Time to receive the MCCH (TMCCH).  (TMINIMUM)

 Note: Roughly 200ms if the MIB and MCCH RB information is received with minimum delay.
The maximum delay involved in receiving the MTCH of a neighboring cell when the neighboring cell MTCH information is unavailable

This occurs when a UE moves to the target cell as in the timing of UE2 in Figure1.

· DRX cycle of MCCH + Time to receive the MCCH RB information of the BCCH (TMCCH_RB) + Time to receive the MCCH (TMCCH).  (TMAXIMUM)
   Note: 2 sec + 200ms (TMINIMUM) if the DRX cycle of MCCH is 2 seconds.

So even if the UE receives the MCCH at the first attempt, it will take at least 2+ seconds for the UE to receive the MTCH of a neighboring cell.  This delay is not tolerable for delay sensitive services, e.g. streaming.  To reduce this delay, the DRX cycle of the MCCH must be shortened, and to make sure that the UE can correctly receive the MCCH at the first attempt, the transmission power of the MCCH must be set high. 
2.1.2 Degradation in the performance of Selective Combining.
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Figure2

In order to selectively combine MBMS data from a neighboring cell, the UE must first receive the MTCH RB information of the neighboring cell.  In order to receive this information, the UE must receive the BCCH and all the MCCH content directly from the neighboring cell, if the MTCH RB information of the neighboring cells is not provided from the serving cell.  However, in this approach, the neighboring cells that the UE can monitor for Selective Combining will be limited.  This is captured in Figure 2.
In Figure 2, UE3 is at the border of Cells A, B and C, and MCCH from these cells are likely to reach the UE.  However, MCCH from Cells D, E, F and G are unlikely to reach UE3.  Therefore, although there may be instances that the MTCH signal power reaching UE3 from Cells D-G are relatively higher than that of Cells A-C due to shadowing environments, UE3 will not be able to take advantage of these Cells.  This problem can not be solved by just signaling the MCCH RB information of the neighboring cells as proposed in [2].

2.2 Additional MCCH load required in order to signal the MTCH RB information of neighboring cells
Most MTCH RB information of a same MBMS service is likely to be shared at neighboring cells.  The elements of the MTCH RB information of neighboring cells that needs to be additionally signaled are listed below.

-  Cell ID (Scrambling code of a neighboring cell): 9bits
-  Code number of the S-CCPCH which the MTCH is mapped: 5bits for 64kbps

-  STTD indicator: 1bit

For example, if there are 3 ongoing MBMS services and 6 neighboring cells, the additional required signaling bits are:
  15bits * 3 MBMS services * 6 cells= 270bits

Note: MCCH signaling bits without neighboring cells information is 631bits [3]

The above example assumes a common multiplexing structure at neighboring cells, but this is likely to be the case for MBMS.  However, if there exists a group of neighboring cells utilizing a different multiplexing pattern, that pattern (e.g. TFCS, TFS) has to be signaled only once, and not repeatedly for the number of cells utilizing the pattern.

For the case of low priority background services, it may be complicated to signal the above mentioned neighboring cell information for the following reasons.

-  Multiplexing patterns are unlikely to be uniform between different cells, leading to increased signaling bits.

-  Multiplexing patterns may be altered frequently in a cell, leading to increased frequency of MCCH signaling.
For such a case, the operator can choose not to provide the MTCH RB information of neighboring cells.  Taking into account that background services are delay tolerant, this should not be a problem.
3. Conclusion
In this contribution the following two aspects were addressed.

-  Consequences of not providing the MTCH RB information of neighboring cells

-  Additional MCCH load required in order to signal the MTCH RB information of neighboring cells

Although there is some increase in signaling bits to provide the MTCH RB information of neighboring cells, providing this information gives the following advantages:

-  UEs can configure the MTCH from neighboring cells without any delay and packet loss, during cell reselection.
-  UEs have more cells available from which it can perform Selective Combining on.
Therefore the MTCH RB information of neighboring cells should be provided in MBMS specification. 
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