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1.
Introduction
This document discusses random access procedures in case of counting, user detection and channel quality reporting for LTE MBMS.
2.
MBMS Counting
The MBMS counting procedure can be used for the network to decide which RB type i.e. PTP/PTM with feedback or PTM without feedback eNB configures for a MBMS service. Also, the network can use the MBMS counting procedure to decide if a cell provides a specific MBMS service or not. It is because if there is no MBMS activated UE in the cell the network does not need to provide the service in the cell.
2.1
Counting procedure for UE in RRC idle mode
If UE is not RRC connected, the MBMS counting can be provided by the initial access procedure as shown in figure 1. Like UMTS MBMS, the RRC AI (Access Info) message can be used to trigger UE to send counting response in uplink. The AI message can allocate a MBMS dedicated signature used for RA message 1 for a MBMS service or for MBMS purpose. 
Such signature used only for MBMS would decouple MBMS specific accesses from non-MBMS accesses and also help the network differently handling MBMS users and non-MBMS users. For example, eNB can prioritize different uplink accesses from non-MBMS UEs and MBMS UEs and also between MBMS services from MBMS UEs. Also, when eNB receives the MBMS dedicated signature, eNB could allocate different sizes of uplink resources to MBMS UEs and non-MBMS UEs.
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Figure 1: MBMS counting for UE in idle mode
But, if several UEs respond to the AI message for the same service together, collision probability could increase. Thus, one alternative is that the AI message allocates a set of RACH signatures for counting response, not only one signature. Thus, before UE performs random access for MBMS, UE selects one of the set of RACH signatures listed on the AI message. The AI message could allocate different sets of RACH signatures to different MBMS services or the same set of RACH signatures to all MBMS services listed on the AI message.
The MBMS dedicated signature allocated by AI message is MBMS service-specific or MBMS specific. Thus, contention does not occur between MBMS UE and non-MBMS UE. However, contention can still occur between MBMS UEs and so contention resolution scheme needs to be applied. 
Only for counting, eNB may not need to keep all UEs in RRC connected mode. Thus, eNB could not need to allocate temporary C-RNTI by the message 2 because idle UEs do not need C-RNTI after the counting. In this case, eNB could address the message 4 with the MBMS RNTI corresponding to the MBMS service identity instead of temporary C-RNTI. 
Therefore, if the UE does not find allocation of C-RNTI in the message 2 corresponding to the message 1, after sending the message 3 with a MBMS service identity, the UE checks L1/L2 control channel with MBMS RNTI corresponding to the MBMS service identity to receive the message 4. If the UE finds the MBMS RNTI on the L1/L2 control channel, the UE receives the message 4 on DL SCH associated with the L1/L2 control channel.
The message 4 contains UE identities of the winners who passed contention resolution for counting. When UE finds its UE identity in the message 4, the UE considers that the counting procedure is successful. Then, the UE stays in RRC idle mode. If the UE does not find its UE identity in the message 4, the UE considers that the counting procedure is unsuccessful and also stays in RRC idle mode. 
When being addressed by MBMS RNTI, the message 4 can be transmitted on MCCH mapped to DL SCH. When receiving the message 4 on MCCH, the UE does not to send ACK or NACK. eNB HARQ entity just repeats the message 4 up to the maximum number of retransmissions without ACK/NACK. 
In the meantime, if eNB wishes to put a MBMS UE in RRC connected mode, eNB includes temporary C-RNTI in the message 2. In this case, when UE receives C-RNTI in the message 2, the UE considers that this MBMS RA procedure is the same as the normal RA procedure. Thus, the message 4 is addressed by the C-RNTI and UE checks L1/L2 control channel with the temporary C-RNTI to receive the message 4. As a result, the winning UE stays in RRC connected mode.
2.2
Counting procedure for UE in RRC connected mode
If UE is RRC connected, the RRC Connection Request message cannot be used as counting response. Thus, we may need the RRC MBMS Counting Response message for RRC connected UE.
If UE in RRC connected mode has uplink resource granted by eNB, when receiving the RRC access info, the UE could send the RRC MBMS Counting Response on DCCH/UL SCH by using the uplink resource. But, if UE in RRC connected mode has no uplink resource granted by eNB, when UE needs to reply to the AI message, the UE would perform the RA procedure and send the RRC MBMS Counting Response in the message 3. However, this procedure is vulnerable to collision during the random access.
While a UE is RRC connected, if eNB does not know if the UE is interested in a MBMS service or not, the eNB can send a RRC AI message dedicated to the UE for collision-free counting response for the MBMS service. The RRC AI message on DL SCH can be addressed by C-RNTI on L1/L2 control channel. Thus, when UE receives its own C-RNTI on L1/L2 control channel, the UE can find out the RRC AI message on DCCH mapped to DL SCH. 
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Figure 2: MBMS counting for UE in connected mode
The RRC AI message could include uplink resource allocation for counting response from the UE. Thus, the UE can transmit the counting response with the uplink resource.
3.
Conclusion
In conclusion, we propose that the figure 1 and 2 are used as the MBMS counting procedure depending on RRC connection.
Text Proposal for 36.300
15.x
MBMS Counting
The MBMS counting procedure is used by the UE to inform UTRAN about its interest to receive an MBMS transmission.
15.x.1
Counting for idle UEs
If UE is not RRC connected, the MBMS counting can be provided as shown in figure x1. RRC AI message includes a set of MBMS specific random access sequences used for this counting response. The RRC Connection Request message includes UE identity and a list of service identities for activated MBMS services.
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Figure x1: MBMS counting for UE in idle mode
15.x.2
Counting for RRC connected UEs
While a UE is RRC connected, if eNB does not know if the UE is interested in a MBMS service or not, the eNB can send a RRC AI message dedicated to the UE for collision-free counting response for the MBMS service. The RRC AI message includes uplink resource allocation used for counting response from the UE.
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Figure x2: MBMS counting for UE in connected mode
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