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Dedicated (P)RACH for MBMS Notification Response
Several contributions have been presented in the past suggesting to introduce modified random access channels for MBMS notification response. No agreement has been reached yet, mainly because some of these proposals introduced alternative mechanisms (e.g. different back-off algorithms), whose benefits – compared to the additional complexity – was never completely demonstrated. 
Still, the problem of sharing the common (P)RACH between current services and MBMS notification responses remains. Normal p-t-p services generally access the network in a random fashion way, while – at MBMS session start – it is expected that the access attempts for requesting an MBMS service are not randomised in the same way as they are for the p-t-p connections, even if the MBMS Notification messages were sent in any paging group and during the pre-notification period. The time it takes to count (& identify) the MBMS notification responses in this case is under investigation. But what is already clear is that there is a really serious risk of (P)RACH congestion, and such procedure could have an impact on (P)RACH performance for current p-t-p services, especially in scenarios when the number of MBMS users is quite high.
1. Dedicated (P)RACH description in the Notification Message
What is proposed is to introduce the possibility to have a separate Dedicated (P)RACH for MBMS counting, established at MBMS session start and whose location is described in the Notification Message. This channel would only be used to send MBMS Notification Responses at Session Start.
The rules to be applied on this dedicated RACH could be the same used for the common RACH. Simply, it could only be used to send MBMS Notification Responses. For instance, a dedicated PRACH could be defined, possibly reusing the same PRACH Control Parameters broadcast on the PBCCH/PCCCH, or even modified ones to ensure that the exact counting will be performed in the assigned time.
What needs to be introduced in the Notification Message is essentially the uplink resource description for this new channel (e.g. timeslot/frequency and USF). 
A possible problem with this solution could be the length of 'uplink resource description for the Dedicated (P)RACH' and the possibility to fit it in the Packet Paging Request messages used to carry the Notification messages.
In order to reduce the number of bits needed for the Dedicated (P)RACH description, a possibility is to skip the frequency description (i.e. the frequency could be the same one used for (P)BCCH). In such a case there is the need to specify only the TN (3-bit field) and, if necessary, the USF value (3-bit field). As already mentioned, the control parameters for the Dedicated (P)RACH could be the same ones used for the common (P)RACH and this would prevent from the need to add further extra-bits in the Notification message.
Even if reusing the same frequency used for (P)BCCH could be a limiting factor, not introducing  this feature would be even more problematic, for the reasons discussed above. 
2. Conclusion
It is proposed to introduce the resource description for a Dedicated (P)RACH in the Notification Message. This channel would only be used to send MBMS Notification Responses at Session Start.

The rules to be applied on this Dedicated (P)RACH could be the same used for the common (P)RACH. 
If, during the Stage 3 definition of the Notification message, it will become necessary to limit the number of bits needed for the Dedicated (P)RACH description, the same frequency used for (P)BCCH could be assumed for the Dedicated (P)RACH, and the corresponding description skipped in the Notification message.
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6.1.1.2
Notification of session start

If the network controls cells in the MBMS service area of a starting MBMS service, the network initiates the MBMS notification procedure on each of these cells. In these cells, the network includes an indication on all paging groups that the MBMS Notification Channel is active. All MBMS mobiles receiving this indication on their paging group start to monitor the MBMS Notification Channel. The MBMS Notification Channel is the same as the packet paging channel allocated in each cell; if the PCCCH is present in the cell, the MBMS Notification Channel is the Packet Paging Channel (PPCH), if the PCCCH is not present in the cell, the MBMS Notification Channel is the Paging Channel (PCH). 

The network transmits an MBMS Notification message on the allocated MBMS Notification Channel to the MBMS users.  The MBMS Notification message indicates to the mobiles whether the Initial Counting procedure should be used.  If the MBMS Notification Channel is the Packet Paging Channel (PPCH), the MBMS Notification message is the PACKET PAGING REQUEST message, if the MBMS Notification Channel is the Paging Channel (PCH), the MBMS Notification message is the PAGING REQUEST message.
The MBMS Notification message may include the uplink resource description for a dedicated (P)RACH used only for the Initial Counting procedure. 
Note:
The MBMS Notification message may also include channel assignment information for the MBMS Session.  
6.1.1.3
Initial counting procedure

The mechanism in the requirements 11 and 12 in A.1.1 implies that an MBMS channel should not be established if no interested users are in the cell at the time of the notification of the MBMS session.  The network using such a mechanism would therefore wait for at least one response from an MBMS user in each cell before assigning the MBMS bearer.

Multicast only:  The notification message may optionally initiate a counting mechanism (i.e. to count up to an operator-defined user threshold > 0) to ascertain the interest of users in each cell.  This may be used in order to select the type of MBMS radio bearer to establish (i.e. using block repetitions or a feedback based retransmission strategy).  The counting instruction in the notification message can be enabled / disabled on a per-cell basis. 

When an MBMS mobile station in packet idle mode receives on the (P)PCH a (PACKET) PAGING REQUEST message including a notification for a session to which it has joined and for which counting is activated, the mobile station initiates packet access for counting.
If the Notification message contains the uplink resource description for a dedicated (P)RACH, 
packet access for counting is initiated by the mobile station by sending on such dedicated (P)RACH a (PACKET) CHANNEL REQUEST message with access cause “Single Block MBMS Access” (FFS) requesting a single uplink block. If the Notification message does not contain any uplink resource description for a dedicated (P)RACH, packet access for counting is initiated by the mobile station by sending a (PACKET) CHANNEL REQUEST message on the common (P)RACH, with access cause “Single Block MBMS Access” (FFS) requesting a single uplink block. 
The mobile station enters non-DRX mode immediately after sending the first (PACKET) CHANNEL REQUEST message, and acts on any response sent by the network to that mobile station.

Upon reception by the network of a (PACKET) CHANNEL REQUEST message with access cause “Single Block MBMS Access”, the network sends an IMMEDIATE ASSIGNMENT message on AGCH (or a PACKET UPLINK ASSIGNMENT message on PAGCH) allocating one uplink block to the mobile station.

Upon reception by the mobile station of an IMMEDIATE ASSIGNMENT (respectively PACKET UPLINK ASSIGNMENT) message corresponding to one of its (PACKET) CHANNEL REQUEST messages and allocating one uplink radio block for MBMS access, the mobile station sends in this radio block an MBMS SERVICE REQUEST message (TBD) to the network including its TLLI, the TMGI and Session Id of the session, and goes back to (P)CCCH in non-DRX mode. The reception by the network of the MBMS SERVICE REQUEST message from a number of mobile stations allows the network to estimate in a given cell the number of mobile stations interested in a given session.

NOTE:
It is FFS whether, in case the single block is not correctly received on the network side, the network will repeat the IMMEDIATE ASSIGNMENT message on AGCH (or PACKET UPLINK ASSIGNMENT message on PAGCH), allowing the mobile station to re-send the single block. 
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This estimate may be used by the network to establish one (or more) point-to-multipoint channels for a given session and select which of feedback based retransmission or block repetition is used on this channel for this session, or to notify the mobile stations that no point-to-multipoint channel will be established. 

In case feedback based retransmissions are used, addressing of mobile stations is required. This procedure is described in sub-clause 6.1.1.5. The network may address (i.e. distribute MS_ID identifiers to) only a subset of the counted mobile stations. In this case, mobile stations without an allocated MS_ID shall only listen to the MBMS p-t-m radio bearer and will not send any feedback.
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