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MBMS and the CCCH 

1. Introduction

A number of contributions have raised concerns with supporting MBMS without the packet control channels.  This paper highlights the list of outstanding concerns, and proposes solutions for each of them which do not require the mandating of the packet control channels.

2. Summary of Issues

The following issues have been raised in previous papers regarding the provision of MBMS on the CCCH

· There are a lack of codepoints in the channel request message sent on the RACH so that response to an MBMS notification cannot be indicated.

· While camped on the BCCH the MS is required to read SI of neighbour cells related to cell reselection which will cause significant interruption to any ongoing MBMS service. 

· The CCCH is strictly defined to be placed only on C0 - TS 0, 2, 4 and 6.  The number of CCCH channels in a cell will place restrictions on the placement of the MBMS channel.

Additionally, any notification solutions using the CCCH should avoid requiring any more information being sent on the BCCH as the remaining capacity on this channel is limited.

3. Issues In Detail

3.1. Notification response

In the current proposals for notification an MS is required to access an available RACH in order to indicate a willingness to receive MBMS data on a p-t-m bearer.  This can either be done with: 

a) access bursts on legacy or new RACH channel

b) by requesting resources and sending an indication in a message/data block on the UL (e.g. PRR).  

3.1.1 Access bursts

If the MS is using the channel request message to access the RACH then the option (a) is not possible because there are no available codepoints in the channel request message.  It is however possible to use the EGPRS Packet Channel Request on the RACH, but this requires that both MS and network support EGPRS.  It has been indicated in previous meetings that this is not a preferred solution.

It has been proposed in a number of papers that a new channel should be defined on which the MBMS notification responses could be sent.  The location of this new MBMS RACH (MRACH) could be indicated in the notification message (if sent on the NCH or PNCH, no existing messages sent on the PCH are considered to have enough space but a new message would allow for this) and all MS could respond on this (with a suitable random backoff) until an assignment of the MBMS channel is sent on the AGCH.   This can be seen in Figure 1.

An additional concern that has been raised is the flooding of the RACH channel when a high number of MBMS users subscribed to the same service are in a cell.  This is further explored in [x].
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Figure 1.  Notification and response procedure

3.1.2 UL data/signalling on a TBF

The second option, the use of UL data or an UL signalling message on a TBF to the BSC to indicate a notification response, has no problems with using the channel request message, but will increase the load on the PCU if a large number of MBMS service subscribers are in a cell.  

This does not resolve the potential problem mentioned in 3.1.1 when a large number of users use the RACH together, since the RACH access is still required to request resources for the UL signalling.

This option will also allow the BSS to identify (using the TLLI) all MS wishing to receive the MBMS service if this were necessary.  The format of any UL signalling is FFS.

3.2. Neighbour cell SI 

As highlighted in [4], an MS in idle mode camped upon the BCCH is required to read System Information from the six strongest neighbour cells BCCH in order to get cell change parameters.  When the PBCCH is available in a cell that information is provided in PSI3 and there is no requirement to read neighbour cell SI.  

Reading the information from the neighbour cell BCCH is currently performed while the MS is in idle mode, and takes approximately 6 TDMA frames.  Given that this needs to be performed once every 5 minutes for each of the 6 strongest cells (see subclause 6.6.1 of TS 45.008), this will cause a loss of approximately 0.24% of the MBMS data due to the MS tuning to neighbour cells (assuming that the MS is stationary and the 6 strongest cells do not change).

If the requirement is maintained as is currently specified in 45.008, the proposed p-t-p repair mechanism could be used to complete the MBMS data session with no changes to the current idle mode procedures.  However this would cause all MS receiving an MBMS session to initiate the p-t-p repair procedures after every MBMS session placing a high load on the terminating network node.  If the requirement to read neighbour cell system information is kept then the amount of data requested in the p-t-p repair mechanism will also be increased due to the periodic interruptions.

Alternatively, for mobiles camping on the BCCH, the neighbour cell information provided in PSI 3 
could be scheduled on a SACCH associate with the MBMS channel.  In order to use a SACCH a new channel combination would be required:

MBMS PDCH + SACCH

This solution is based upon the ASCI solution, where there is a similar problem: the MSs in group receive mode are in fact listening to a multicast channel, so they do not have time to listen to the SI of neighbouring cell. For this reason, SI Type 10 has been introduced. Subclause 9.1.50 of 44.018 describes this message as follows: “Messages of this message type are optionally sent by the network in unacknowledged mode on the SACCH related to the voice broadcast channel or voice group call channel. SYSTEM INFORMATION TYPE 10 messages contain information about neighbour cells”.

3.3. CCCH location

The 
BCCH is always placed on C0, TS0.  Additionally, the CCCH (PCH, AGCH, RACH)
 can be placed on C0, TS 2, 4 and 6.  Since the MBMS bearer is strongly recommended to be placed on a hopping channel [8], whereas the broadcast and the common control channels do not hop, a gap of one TS is required for the MS to retune from C0 to the hopping pattern and another one to tune back to C0 to re-read the CCCH.  The consequences of this can be shown in Figure 2.  

Although Figure 2 shows the MBMS channel to be on the same frequency as the CCCH, this need not be the case, but the restrictions are still the same.
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Figure 2.  MBMS channel restrictions due to CCCH scheduling

The number of timeslots which can be allocated to the MBMS bearer is restricted because the PCH associated with each MS may be on a different CCCH TS, and an MS in idle mode is still required to read its paging channel.  In particular, for each additional timeslot allocated to the CCCH, the number of timeslots that MBMS can be transmitted upon is reduced by 2. Of course, if an interruption to the reception of MBMS data due to reading of the PCH is acceptable then the restriction on the location and size of the MBMS channel are no longer a concern. 

The problem is less severe if the PBCCH is allocated, due to the fact that control channels can hop and also that there are no restrictions on the locations of the control channels.

4. Conclusion

A number of options have been proposed in this paper to resolve the problems associated with notification response.

· The use of EGPRS Channel Request

· The use of the MRACH

· Use of UL data/signalling on a single allocated block 

In order to not mandate EGPRS for the use of MBMS, or to increase the load on the PCU/RACH channel it is proposed that the notification response be sent on an MRACH.  The MRACH may be scheduled using a USF on a PDTCH (signalled in the notification message), and the access burst format can be defined in a new message in 44.060.

It is also proposed that the neighbour cell System Information (as contained in PSI3/SI10) should be provided on a SACCH channel associated with the MBMS PDCH (MDCH) in order to remove the requirement for the MS to read the information from neighbour cell BCCH.  The full definition of the MBMS channel structure is FFS, and should be left to WG1.  

The restrictions on the MBMS channel when used in a cell with CCCH should be noted.

It is recommended that these conclusions and recommendations, if agreed, should be captured in the MBMS TR.
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