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1
Introduction
For timing alignment procedure, special formats of L1/L2 control channel are proposed to achieve better radio efficiency. This document covers the two cases below:
· Assignment of random access preamble for non-contention-based random access;

· Update of timing alignment following the non-contention-based random access.
As the stage-2 document [1] specifies that downlink control signalling, 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 [2], [3] also discuss the corresponding fields. 
2
Random Access Preamble Assignment
In stage-2 specification [1], [4], it has been agreed that Random Access Preamble is assigned to UE via dedicated signalling in DL. In case of DL data arrival, whether this signalling is the L1/L2 control channel or MAC control PDU is FFS. 
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. Thus, in terms of the radio efficiency, signalling a Random Access Preamble via L1/L2 control channel is better. 
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 signalling for DL HARQ. Thus, eNB cannot perform any normal DL data transmission together with the Random Access Preamble assignment. However, L1/L2 control channel can be used for that. Therefore, 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 avoids specifying multiple formats of L1/L2 control, which is generally not desired from a complexity viewpoint. In addition, even in terms of reliability, L1/L2 control signalling is not inferior to MAC control PDU since DL HARQ anyway cannot yet be used for this MAC control PDU. 
Proposal 1: It is allowed to signal a Random Access Preamble via the L1/L2 control channel. 

Proposal 2: By setting data size=0, the field originally for the resource block scheduling information can be reused to deliver a Random Access Preamble. 
3
Timing Alignment Update Signalling
During the last meeting, it has been agreed that timing alignment updates are sent in MAC control PDU, and the possibility to use L1/L2 is FFS [5]. The reasoning of Section 2 equally applies here. Signalling timing alignment updates via L1/L2 control channel is better in terms of the radio efficiency since DL-SCH is not required. In addition, when timing alignment is updated after the non-contention-based random access, UE is generally out of the UL synchronization and any normal DL data transmission with HARQ cannot be performed. 
To signal timing alignment update following the non-contention-based random access, L1/L2 control channel can be used. There are several ways to signal timing alignment update efficiently on L1/L2 control channel. As a particular example, by setting data size=0 and delivering timing alignment information in the field for the resource block scheduling, the timing alignment update can be signalled via L1/L2 control channel with minimal additional complexity. It can achieve better radio efficiency than using MAC control PDU. 

Proposal 3: It is allowed to signal a timing alignment update following the non-contention-based random access via the L1/L2 control channel.

Proposal 4: By setting data size=0, the field originally for the resource block scheduling information can be reused to deliver a timing alignment update following the non-contention-based random access.

Proposal 5: When both Proposal 2 and Proposal 4 are accepted, 1 bit in the field originally for the resource block scheduling information can be reused to indicate whether the content is a Random Access Preamble or a timing alignment update.
4
Conclusion
For better usage of DL radio resources, it has been proposed to allocate timing advance and random access preambles via the L1/L2 control channels:

Proposal 1: It is allowed to signal a Random Access Preamble via the L1/L2 control channel. 

Proposal 2: By setting data size=0, the field originally for the resource block scheduling information can be reused to deliver a Random Access Preamble. 
Proposal 3: It is allowed to signal a timing alignment update following the non-contention-based random access via the L1/L2 control channel.

Proposal 4: By setting data size=0, the field originally for the resource block scheduling information can be reused to deliver a timing alignment update following the non-contention-based random access.

Proposal 5: When both Proposal 2 and Proposal 4 are accepted, 1 bit in the field originally for the resource block scheduling information can be reused to indicate whether the content is a Random Access Preamble or a timing alignment update. 
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