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1. Introduction

This paper provides an efficient method for preventing UE from sending useless “RRC connection request” message in MBMS.

2. RRC connection establishment in MBMS

The counting indication in the group notification requests idle mode UEs to initiate RRC connection establishment procedures. Counting indication may be included in BCCH or MCCH. When a UE receives counting indication, it first prepares RACH to transmit “RRC connection request” message. During RACH preparation period, the UE should keep monitoring of counting indication in order to avoid useless transmission of “RRC connection request” message. 

After transmitting “RRC connection request” message, the UE selects an SCCPCH based on its initial UE identity, and waits for a reception of the “RRC connection setup” or “RRC connection reject” message. Currently, the UE can’t monitor the counting indication because it monitors only one SCCPCH that carries the response RRC message (Here, we don’t think that counting indication is multiplexed into the same SCCPCH). If the UE doesn’t receive the response RRC message until the timer T300 expires, the UE retransmits the “RRC connection request” message. This procedure is repeated until the UE receives response RRC message or V300 reaches N300.

After receiving “RRC connection request” message, UTRAN brings the UE to either RRC connected mode (by “RRC connection setup” message) or RRC idle mode (by “RRC connection reject” message) depending on its radio resource status. Since the UE which has requested RRC connection is waiting for either of the two messages, UTRAN should send one of them to prevent UE from retransmitting already treated “RRC connection request” message. It is common understanding that only a small number of UEs are brought to connected mode, and most of UEs are left in idle mode. Thus, it is anticipated that there will be large signalling load in sending “RRC connection reject” message to each UE that has sent the “RRC connection request” message.
3. Prevention of useless RRC connection request

Currently, two kinds of signalling messages are considered for this purpose. One is “Counting STOP” in group notification, and the other is existing “RRC connection reject” message. But, as mentioned above, the “Counting STOP” is not available to the UE being in the course of RRC connection establishment procedure, and using “RRC connection reject” message causes large signalling load in downlink. Therefore, another new methods should be considered.

3.1 RRC connection group reject

UTRAN may send a single “RRC connection group reject” message to reject a couple of UE’s RRC connection request. It can be achieved by listing several initial UE identities in the existing “RRC connection reject” message instead of including only one initial UE identity.

3.2 Monitoring of counting indication at the timer expiry
UE behaviour may be modified to monitor counting indication after timer T300 expires. If counting indication indicates “Counting STOP”, the UE terminates the RRC connection establishment procedure even though it has not received “RRC connection reject” message. If counting indication indicates “Counting CONTINUE”, the UE sends another “RRC connection request” message.

4. Proposals

In this paper, we have shown that there will be large signalling load in sending “RRC connection reject” message, and, as a solution, proposed two methods that can relieve such situation. 

From the radio resource perspective, solution 2 is better than 1, since solution 2 does not need “RRC connection reject” message, while solution 1 needs anyway a few downlink RRC messages. From the flexibility perspective, however, solution 1 is better, in that solution 1 gives rights for UTRAN to selectively make RRC connections with UEs.

As a conclusion, we propose solution 1 or solution 1+2 be used in RRC connection establishment procedure.




























