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1 Introduction

In RAN#65, a new SI on Small Data Transmission Enhancements for UMTS was approved [1]. In RAN2#88, the topic was discussed in detail and some agreements were given in [2], which is also depicted as below:
	Agreements 

General 

· RAN2 will not define explicit target for the number of "small data" devices to support
Power saving enhancements 

· Study the feasibility of longer DRX up to 40 seconds.  Power saving enhancements will not be applicable to CELL_DCH state.  FFS for what other states these enhancements will be applicable to.  

· The impact of UE measurements on power consumption for UEs performing longer DRX operation should be taken into account. 

Massive number of devices
· For massive number of devices we will not study enhancements to CELL_DCH

· We will study access control mechanisms for PCH states when seamless URA_PCH or CELL_PCH are not supported

· We will study mechanisms to seamless URA_PCH to CELL_FACH transitions




In this contribution, we analyze the possible CELL_PCH state or URA_PCH state scenarios that need further access control mechanisms, if seamless URA_PCH or CELL_PCH are not supported. And some access control mechanisms are given in the conclusion.
2 Discussion
2.1 Scenario
In Release 12, the Work Item: Further EUL Enhancements has ever discussed the improvement of access control mechanisms. For PCH state without seamless transition, the scenarios of PCH are divided into several parts and the existing access control mechanisms are analyzed in detail [3]. These scenarios include:
· case 1: UL data activity (Cell Update with cell update cause “uplink data transmission” and Establishment cause not included)
· case 2: UL data activity (cell update cases with cell update cause “uplink data transmission” and Establishment cause included)
· case 3: URA update (only URA_PCH state)
· case 4: Cell update (only Cell_PCH, cell update cases with cell update cause “cell reselection”, “periodical cell update”)
Considering case 3 and case 4, the uplink transmission is used to keep synchronization with the network to avoid the call drop. It should not be blocked with access control mechanism.

For case 2, this can be controlled by the DSAC procedure and the access control mechanism can work well. 
Currently, the UL data transmission in case 1 can be rejected by Cell Update Confirm message including the IE Wait time. This can also block the DTCH data transmission after the Cell Update procedure.

However, the Cell Update signaling cannot be omitted when massive small data transmission is considered, the Cell Update procedure will make the overload of the RNC even worse. So it is proposed that
Proposal 1: The access control mechanism should be studied to control the Cell Update procedure for uplink DTCH data transmission, when the UE does not support seamless URA_PCH or CELL_PCH state transition.
2.2 Possible solutions

Considering scenario of case 1, there exist two access control mechanisms.
Solution 1: adding wait time in state transition signalling
Currently, the Cell Update procedure is performed to request state transition to transmit following DTCH data transmission. To avoid the procedure, the RNC can restrict the DTCH data transmission when the RNC indicates the UE to transit to CELL_PCH or URA_PCH state.
When overload is detected, the RNC can include the Wait time in the state transition signaling to delay following DTCH transmission. Meanwhile, the value of Wait time can be prolonged according to the character of the small data. For example, the maximum value can be set to 30 minutes.
In this solution, the prolonged wait time can only be applied to block the DTCH data transmission. Thus the UE should check whether DTCH data or DCCH data will be sent before initiating the Cell Update procedure. 

Solution 2: Extended Access Group
The Access Group mechanism was introduced in Release 12 to control the access from CELL_FACH state and CELL_PCH state with seamless transition. It can restrict the DTCH transmission of every group through the SIB 24.

It has been identified that the Cell Update procedure for uplink data transmission without establishment cause is also used for DTCH data transmission. So the Access Group solution can also be extended to this scenario.
With the Access Group, the UE can decide whether to perform the Cell Update procedure according to the SIB 24 when it has DTCH data waiting for transmit.

2.3 Conclusion

For PCH state without seamless transition, two possible solutions are given in above chapter. Solution 1 has minor impact of the specification; while solution 2 is quite align with the solution for UEs supporting seamless state transition. So it is proposed that:

Proposal 1: The access control mechanism should be studied to control the Cell Update procedure for uplink DTCH data transmission, when the UE does not support seamless URA_PCH or CELL_PCH state transition.
Proposal 2: RAN2 is requested to discuss and agree on one of the access control mechanisms for UE without supporting seamless state transition under CELL_PCH and URA_PCH states.
3 Conclusion
In this paper, we analyze the scenarios that can be further controlled before performing access if the UE is in CELL_PCH or URA_PCH state and the seamless state transition are not supported. Based on the analysis, it is proposed that:
Proposal 1: The access control mechanism should be studied to control the Cell Update procedure for uplink DTCH data transmission, when the UE does not support seamless URA_PCH or CELL_PCH state transition.
Proposal 2: RAN2 is requested to discuss and agree on one of the access control mechanisms for UE without supporting seamless state transition under CELL_PCH and URA_PCH states.
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