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1
Introduction

A number of techniques are proposed for the improvement of the system efficiency (e.g., persistent scheduling, variable TTI length control, activity level (DTX/DRX) control, etc.). It is necessary to clarify which control entity (i.e., RRC or MAC) should handle the control of the respective techniques. In this contribution, we clarify the difference of RRC and MAC control and address how different configurations / controls should be configured / signaled to the UEs based on each feature.
2
Discussion

2.1 Clarification on the difference of RRC and MAC control
In this section, we clarify the difference of RRC and MAC control signaling from various points of view. Regarding MAC control, two signalling scheme (i.e., signaling by the L1/L2 control channel and by the MAC control PDU) are considered.
Note: The MAC control PDU is a PDU generated by the MAC to signal control information used by the MAC entity. It can be multiplexed with other MAC (data/control) PDUs and transmitted over DL/UL-SCH.
Reliability of the signaling
In general, it is supposed that the error rate of the L1/L2 control channel will be designed to be approximately 10-2 in the cell edge. The residual error rate for the MAC control PDU after the maximum number of retransmission would be less than 10-3 if we assume HARQ feedback error. On the other hand, the error rate of the RRC control signaling would be much less than 10-6 since both HARQ and ARQ are applied. 
Control delay

It is expected that the control delay of the MAC control will be shorter than that of RRC control since hardware processing would be applied for it. Meanwhile, the control delay of the RRC control will be longer than that of the MAC control, due to the software processing delay, and delay caused by the retransmission in the RLC layer.
Minimum signaling interval
The minimum signaling interval is different in the respective signaling schemes. For instance, the L1/L2 control channel can be transmitted every sub-frame. As for the MAC control, the minimum signaling interval is in the order if several tens of msec. RRC control may be signaled in the order of second per UE in the most frequent case.
Extensibility
It is assumed that MAC control would have an implementation impact if it needs high extensibility since hardware processing is assumed for the MAC control. On the other hand, RRC control has higher extensibility thanks to the software processing employing flexible coding format of ASN.1.

Security

The RRC layer supports integrity protection. On the other hand, the MAC layer doesn’t support any security features at present.
Comparison of the different control/signaling is summarized in Table 1.

Table 1: Summary of comparison

	
	MAC control
	RRC control

	Control entity
	MAC
	RRC

	Signalling channel
	L1/L2 control channel
	MAC control PDU over DL/UL-SCH
	RRC message via DCCH/BCCH

	Reliability of control signaling
	Low: e.g., less than 10-2
(no retransmission)
	Middle: e.g., less than 10-4
(after HARQ)
	High: e.g., less than 10-6 

(after ARQ)

	Control delay
	Short (hardware processing)
No HARQ/ARQ delay
	Short (hardware processing)

HARQ delay, No ARQ delay
	Long (software processing)

HARQ/ARQ delay

	Minimum signalling interval
	Every sub-frame
	Several tens of msec.
	Several second

	Extensibility
	No
	Low
	High

	Security
	No integrity protection, and ciphering
	No integrity protection, and ciphering
	Integrity protected, ciphered(FFS)


From the reliability viewpoint, it is necessary that RRC processes the control which involves state transitions. In addition, it is necessary to design the parameters to control carefully so that the required frequency of RRC signaling will be low in order to avoid increased RRC processing load.
On the other hand, MAC control PDU is suitable to handle signaling of status reports which are usually tolerant to some loss. In this case, the decrease of the processing delay is also expected.
2.2 Classification of the RRC and MAC control
Based on the discussion in 2.1, we summarise our view on the classification of RRC and MAC control in Table 2. Table 2 captures only those control parameters which we think are still unclear on how they are to be signalled. The notation of “C”, “P”, and “R” denotes the type of the signalling, i.e., notification of the configured parameter (set) signalled before the connection or at the radio bearer setup, notification of the switching of the parameter (set), and reporting, respectively.
For example, in the case of the activity level control, supported DRX/DTX algorithm and/or the possible parameter set may be signalled beforehand the connection by the RRC (“C”). Then, the notification of the actual parameter used for the operation will be selected (switched) by the MAC and signalled by MAC control PDU (“P”).
Table 2: Classification of the RRC and MAC control
	
	Control 

	MAC control
	L1/L2 control channel

	P: Dynamic resource allocation including AMC
P: Notification of the semi-static resource reallocation for persistent scheduling (FFS)

	
	MAC control PDU
	P: Switching of the parameter for activity level control (e.g., DTX/DRX period) 

R: Buffer status report

R: False Ack Indication (FAI) for RLC ARQ [1]

	RRC message
	C: Notification of the parameter configuration for persistent scheduling (e.g., allocation interval, etc.)
C: Notification of the parameter configuration for the activity level control (e.g., algorithm, etc.)
P: Activation / deactivation for persistent scheduling 

P: Notification of the assigned TTI length for variable TTI length control
P: Notification of the semi-static resource reallocation for persistent scheduling (FFS)


3
Proposal

We propose to discuss the issue and to share a common view within the RAN2 working group.
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