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1
Introduction
In stage-2 specification [2], it has been agreed that Random Access Preamble is assigned to UE via dedicated signaling in DL. In case of DL data arrival, one approach is to use L1/L2 control channel [1], and the other is to use MAC control PDU [2] as discussed in RAN2 58bis. This document further discusses this topic to make a conclusion.
2
L1/L2 control channel

As the stage-2 document [3] specifies that downlink control signaling, which is the same as L1/L2 control channel, delivers “Transport format, resource allocation, and hybrid-ARQ information”, it can be generally assumed that the normal format of L1/L2 control channel at least has:

· The field related to the size of data, such as the transport block size (TBS) or the number of resource blocks to be allocated

· The field related to the resource block scheduling information.

The references [4], [5] also discuss the corresponding fields. According to [5], more than 16 bits are reserved for the field related to the DL resource block scheduling information.

3
Discussion

As discussed in RAN2 58bis, the points are overhead, reliability and flexibility:

3.1
Overhead
If MAC control PDU is used, it requires both the DL radio resource in DL-SCH for delivering the MAC control PDU and L1/L2 control channel to allocate that DL radio resource. On the other hand, if L1/L2 control channel is used alone, DL-SCH is not required. 

Furthermore, in case of L1/L2 control channel, by setting data size=0, the L1/L2 control channel field originally intended for the resource block scheduling information can be reused to signal a Random Access Preamble. Reusing existing fields does not require any additional reserved bit that is discussed in [2].

Thus, in terms of the overhead, signaling a Random Access Preamble via L1/L2 control channel is better.
3.2
Reliability

When UL timing measurement and timing alignment update are needed before starting DL data transmission, UE is generally out of the UL synchronization and cannot transmit ACK/NACK signaling for DL HARQ. Thus, signaling a Random Access Preamble via L1/L2 control channel via MAC control PDU cannot utilize HARQ. Furthermore, to receive the MAC control PDU correctly, both L1/L2 control channel and the allocated DL-SCH need to be received correctly. 
Thus, in terms of the reliability, signaling a Random Access Preamble via L1/L2 control channel is better.
3.3
Flexibility

As the maximal size limit of MAC control PDU is larger than L1/L2 control channel, MAC control PDU can signal more detailed information than L1/L2 control channel can do if required. However, just for assigning a Random Access Preamble to UE, not so many bits would be required. 
For example, 20MHz system bandwidth corresponds to 100 resource blocks, and one time-frequency random access resource has a bandwidth of 6 resource blocks. In addition, the time periodicity to define the time-frequency random access resource can be assumed to be 10ms. In this example, there can be at most 160 time-frequency random access resources and they can be identified by using 8 bits. Considering that the preamble can be indicated by 6 bits as agreed in stage 2 [3], at most 14 bits would be required for signaling. This number is less than what are available in L1/L2 control channel.
Thus, in terms of the flexibility, which is required for assigning a Random Access Preamble, L1/L2 control channel and MAC control PDU have no difference.

3.4
Proposals

From the discussion above, we make two proposals below. 
Proposal 1: Assignment of a Random Access Preamble to UE is done via the L1/L2 control channel. 

Proposal 2: By setting data size=0 in L1/L2 control channel, the field originally for the resource block scheduling information and other free fields if any can be reused to deliver a Random Access Preamble. 

4
Conclusion

For better usage of DL radio resources, it has been proposed to allocate random access preambles via the L1/L2 control channels:

Proposal 1: Assignment of a Random Access Preamble to UE is done via the L1/L2 control channel. 

Proposal 2: By setting data size=0 in L1/L2 control channel, the field originally for the resource block scheduling information and other free fields if any can be reused to deliver a Random Access Preamble. 
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