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1
Introduction
In previous RAN2 meetings, it has been agreed that RAN overload control has the first priority. Most MTC applications are characterized by the small size data and the data has the burst nature. As analyzed in [1], the small size data transmission can bring significant signalling overhead compared with the traffic volume.
In UMTS, the small size data can be sent over access channel which is efficient for burst data transmission. However, it is impossible to transmit small size data over access channel in LTE as the RACH channel in LTE does not carry any data.

This document proposes a solution to transmit small size data for MTC during the access procedure, which is helpful to reduce the scheduling signalling for MTC data and improve the efficiency.
2
Enhanced Access Procedure for MTC
Figure 1 shows the existing contention based access procedure. It can be seen that in step 2 UE receives random access response from eNB which includes resource allocation information for the data transmission in step 3. And in step 3, UE sends Msg3 over the allocated resource.
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Figure 1  Existing Contention-based Access Procedure

As there is resource allocated for transmission over PUSCH in step 3, it will be good if the small size data for MTC can be sent also in this step. Thus there is no need to allocate PUSCH resource for traffic data after the access procedure and the signalling interaction can be reduced.

So it is proposed to transmit small size data for MTC applications together with Msg3 during the Step 3 in the contention-based random access procedure, as shown in Figure 2.
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Figure 2  Access Procedure Enhancement for MTC Applications

When the small size data is sent in step 3, the data part can be concatenated with Msg3, i.e. the data and Msg3 will be carried in the same MAC PDU. Msg3 is carried in one or more MAC SDU. And the data part will be included in another MAC SDU and the LCID field in corresponding MAC sub-header indicates the used logical channel. Figure 3 shows the existing MAC PDU structure.
As the UE needs to attach to the network before sending data, i.e. NAS layer signalling messages is necessary before data transmission. So it is difficult to apply the proposed scheme for initial random access. It could be applied in following scenario: MTC device has already attached to the network, and small size traffic data comes in when it is in RRC_Idle state.
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Figure 3  MAC PDU Structure
In case of big size traffic data, a threshold, MTCDataSize, should be introduced to determine whether the enhanced access procedure should be used. If the traffic data size is smaller than the threshold, then the enhanced access procedure should be used, i.e. to transmit small data in Step 3. Otherwise, the normal procedure should be used, i.e. data is sent after the random access procedure. The threshold, MTCDataSize, can be configured by RRC layer and broadcasted in system information.
And what’s more, the access preambles should be divided into more groups than the existing solution. In the existing access scheme, the access preambles are divided into two groups which means the access preamble can carry 1 bit information implicitly. For the enhanced procedure, more preamble groups can indicate the resource needed in step 3 transmission for different traffic size. For example, the access preambles are divided into 4 groups, which means 2 bits information can be carried implicitly. Thus the 4 groups can indicate the resource needed in Step 3 is 1RB, 2RBs, 3RBs and 4RBs respectively.
The number of preamble groups can be related with the threshold. The instance above means the threshold is 4 RBs. And the grouping mechanism is FFS. Each group can have the same size (same amount of preambles) or the size can be different.
The proposed scheme can perform better if combined with access resource/preamble separation for MTC. The enhanced access procedure will occupy the resource/preamble which is dedicated to MTC applications. Thus the impact to legacy UEs can be reduced.
3
Conclusion
We kindly request RAN2 to discuss and adopt the following proposals.
Proposal 1: The contention-based access procedure should be enhanced to allow small size data transmission in step 3 for MTC.
Proposal 2: A threshold should be introduced for MTC data size to determine whether the enhanced access procedure should be used.
Proposal 3: The access preambles should be divided into more groups to indicate the resource needed in Step 3.
Proposal 4: It’s better to use the enhanced access procedure on dedicated access resource for MTC.
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