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1 Introduction
L1/L2 control signaling has been discussed in previous RAN WG2 meetings and RAN WG1 has decided to use PDCCH (Physical Downlink Control Channel) as physical channel. This contribution considers remaining RAN2 issues related to L1/L2 control channel.
2 Discussion
In order to maximize resource utilization, RAN2 decided to dynamically manage most of transport channels such as Dynamic BCH, PCH, DL-SCH, and UL-SCH. Also, control signaling information for those channels was delivered by L1/L2 control channel and RAN1 decided to use PDCCH (Physical Downlink Control Channel). The control channel is addressed to x-RNTI which is implicitly encoded in CRC and the x-RNTI also designates transport channel types. Therefore, different x-RNTIs (16 bits) and related transport channels can be listed as follows:
· C-RNTI (SCH): unique UE identifier at the cell level identifying RRC Connection [1]
· RA-RNTI (SCH): identifier for RA response (Msg. 2)
· Temporary C-RNTI (SCH): UE identifier at the cell level before identified by higher layer
· Group-RNTI (SCH): identifier for voice services (FFS)

· BCCH-RNTI (Dynamic BCH): identifier for BCCH mapped on DL-SCH

· PCH-RNTI (PCH): identifier for PCH
· MBMS-RNTI (SCH or MCH): identifier for MBMS service in mixed cell (not yet discussed)
Considering the SCH which is addressed to C-RNTI, the L1/L2 control channel contains one of the following signaling and it can be indicated by flags. 
· Downlink shared channel control information

· Uplink shared channel control information (uplink scheduling grant)

· Distributed allocation control information (downlink only)
3 Proposals
Remaining RAN2 issue is to clarify the L1/L2 control channel contents (Detailed PDCCH format is related to the RAN1 decision. However, when we allow variable size PDCCH format, we need additional explicit indication for decoding). Hence, we need to start the discussion of the L1/L2 control signaling contents for efficient L1/L2 control signaling as shown in Table 1.
Table 1. L1/L2 control channel contents
	RNTI type
	C-RNTI
	RA-RNTI
	BCCH-RNTI
	PCH-RNTI

	Contents

(L1/L2 control channel)
	DL/UL indicator,

TFI,

Antenna info,
HARQ info.
	TFI (limited)
	TFI (limited)
	TFI (limited)

	Contents

(data channel)
	DL-SCH or 
UL-SCH
	Temporary C-RNTI, TA, UL (msg. 3) info.
	Dynamic-BCH
	PCH (cause, UE ID)


Proposal 1: For optimal control signaling, L1/L2 control channel contents should be captured.

In addition, in order to better manage uplink synchronization, persistent scheduling, and DRX operation, L1/L2 control channel could deliver following information. 

· Signaling for uplink synchronization: request for the uplink synchronization establishment
Because the DL-SCH uses uplink resources for HARQ mechanism, uplink synchronization should be established before transmitting DL-SCH. When UE receives the signal, UE establishes uplink synchronization by using the random access procedure.
· Signaling for persistent allocation: indicator for the SCH resource empty
Since the persistent scheduling allocates SCH resources semi-statically, the resource can be consumed when any incoming data do not exist. When UE receives the signal, UE does not decode the pre-allocated SCH resources. Also, scheduler can allocate unused SCH resources to other UEs by the signaling.

· Signaling for DRX operation: request for the change of the DRX factor

Since the L1/L2 control channel uses smaller radio resources than DL-SCH (with L1/L2 control channel), DRX operation can be updated with minimum explicit signaling. When UE receives the signal, UE updates DRX level or period based on the DRX factor. 
Proposal 2: L1/L2 control channel could be used for MAC control signaling for optimization. 
Proposal 3: L1/L2 control channel delivers the signaling for uplink synchronization, for persistent allocation, and for DRX operation.
4 
Conclusion

This contribution has summarized L1/L2 control signaling issues related to RAN2 and has described the following proposals.
Proposal 1: For optimal control signaling, L1/L2 control channel contents should be captured.

Proposal 2: L1/L2 control channel could be used for MAC control signaling for optimization. 

Proposal 3: L1/L2 control channel delivers the signaling for uplink synchronization, for persistent allocation, and for DRX operation.
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