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1. Introduction

At the joint RAN1/RAN2 meeting in Athens, the paging procedure and channel structure for RRC_IDLE state were discussed. Also, DRX operation in the RRC_CONNECTED state was discussed at the RAN2 meeting and the main concern was how to acquire the same power saving capabilities as in RRC_IDLE state. Therefore, we need to consider common features of the DRX operation between the RRC_IDLE state and the RRC_CONNECTED state. This contribution proposes to discuss the paging procedure in RRC_CONNECTED state together with that in RRC_IDLE state.

2. Discussion
In RRC_CONNECTED state, the UE and the eNB transmit downlink/uplink data. When any data for transmission does not exist on downlink and uplink during a specified time, the UE performs DRX/DTX operation and does not maintain uplink synchronization to maximize power saving capabilities (e.g. MAC dormant) and uplink resource utilization.
When an event occurs at eNB, a paging mechanism is required during the DRX/DTX operation. The purpose of the paging is to inform the UE that downlink data has arrived and to suspend the DRX/DTX operation. Also, the paging works as a request to the recovery of uplink timing when the system lost uplink synchronization. The reason is that subsequent uplink transmission for data or HARQ feedback information requires synchronized environments after the downlink data is transmitted through DL-SCH. 
We propose to introduce the MAC paging in RRC_CONNECTED state. Since the RRC could not handle DRX/DTX period of DL-SCH and uplink synchronization procedure efficiently, the paging should be managed at MAC layer. Figure 1 illustrates the MAC paging procedure when the uplink synchronization is not maintained. 
When a downlink data arrives at eNB, the MAC paging is sent prior to the data transmission. Then, the UE requests uplink synchronization by using the random access procedure. After the procedure is performed successfully, downlink/uplink data is transmitted maintaining uplink synchronization. In the figure, random access procedure could be omitted when the UE maintains uplink timing during DRX/DTX operation.
Therefore the MAC paging supports stable data transmission environments and the method of paging for downlink transmission could be divided into following methods:

· Method 1: using paging indicator channel
· Method 2: using control signaling of DL-SCH
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Figure 1: MAC paging procedure for downlink data transmission
The method 1 applies paging indicator channel which is managed by physical layer. This approach maximizes power saving capabilities of the UE by reducing overheads for decoding all control signaling of DL-SCH in a cell. In addition, we could indicate the UE directly rather than group paging which avoids unnecessary wakeup and additional decoding procedure. 

The method 2 uses the same control signaling of DL-SCH and transmits paging messages through DL-SCH. This approach enhances flexibility for designing the paging channel since it does not require additional new physical channel. However, power saving effects may be smaller than the method 1.
3. Conclusion
We propose to introduce the MAC paging for data transmission when the UE is in RRC_CONNECTED state. Also, we propose to discuss the paging procedure in RRC_CONNECTED state together with that in RRC_IDLE state.
<Informative>
For clarification of the RRC paging and the MAC paging, we compare the scheme in Table 1.
Table 1: Comparison of the RRC Paging and the MAC Paging

	
	RRC Paging
	MAC Paging

	Control layer
	RRC
	MAC

	RRC state
	RRC_IDLE
	RRC_CONNECTED

	Paging ID
	IMSI/TMSI
	C-RNTI/MAC ID

	Paging area
	Tracking area
	Cell area

	Transmission period
	DRX cycle
	DRX cycle
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