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1. Introduction

This contribution addresses the issue of payload sizes for UL and DL signalling grant. In RAN1 #48bis the starting point for L1/L2 control signalling design were agreed in [1]. In that document estimation of CCE size in RE as well as needed aggregation possibilities of CCEs/coding rates were discussed. In the agreement an approximation of payload size for UL and DL signalling entity were given. This contribution clarifies the content and approximates the payload size for multiple code word/dual stream and single stream/single codeword UL/DL signalling entities. 

This contribution does not consider in example how to signal paging channel, RACH response, D-BCH [4] or timing advanced messages even they are considered to be part of the L1/L2 control signalling. 
This is modified version of contribution R1-072995.
2. DL Signalling entity
The signalling entity payload will depend on the bandwidth. The information content signalled in the DL signalling entity is bandwidth independent, however the resource allocation and possible CRC bit field depends on bandwidth.
In this chapter we show 5MHz system bandwidth example of DL signalling entity for dynamic scheduling with 2 (4) tx antennas in e-NodeB. This example does not consider whether there is a need for semi-persistent allocations to have specific format of signalling entity.  

Some of the parameters contain ranges from which one respective figure has been taken. From especially pre-coding and dual code word/stream the exact number of bits needed to signal depends on the discussion and decision in the MIMO group. Moreover some of these values might change when the details in system are agreed.
	5MHz

	DL

	Purpose
	used bits
	Comment

	Resource Allocation
	18
	PRB assigned for UE [5]

	TFI/TBS+MCS
	7
	Transport format indicator. Modulation 2 bits, 5 for transport block size (TBS)

	HARQ
	5
	Asynchronous HARQ. 

	PC
	2
	Power Control for PUCCH

	Pre-coding
	3
	Depends on the decision of pre-coding bandwidth for 2 (4) antenna transmission 3 (4) bits, assuming that one pre-coding for whole allocation. 

	Distributed transmission
	1
	Determines whether distributed or localized form of transmission is used

	Dual stream/2CW
	11
	Depends on decision in MIMO group 6-11 ( up to 14) bits for 2 (4) tx antennas. 

	MAC-ID +CRC
	20
	16-24 bit CRC [2,3]

	Payload size

	DL signalling entity
	56
	Single stream, 2 Tx antennas

	DL signalling entity
	67
	Dual stream/CW


In RAN#49bis it was agreed that UL signalling format can be used for DL allocation [6]. This signalling entity would allow reduced flexibility of RB allocation, no MIMO support and perhaps some other simplifications of the DL transmission possibilities. This is discussed in separate contribution [10].
3. UL Signalling entity
The signalling entity payload will depend on the bandwidth. The information content signalled in the DL signalling entity is bandwidth independent, however the resource allocation and possible CRC bit field depends on bandwidth. The bit field increase with bandwidth for resource allocation is not similar for DL and UL. Thus the difference between UL and DL signalling entity do not stay constant with different possible system bandwidths. 

In this chapter we show 5MHz system bandwidth example of UL signalling entity for dynamic scheduling with 1 (2) tx antennas in terminal. This example does not consider if with VoIP specific scheduler there is a need for specific format of signalling entity.
As in case of DL in UL some of the parameters contain ranges from which one respective figure has been taken.
	5MHz

	UL

	Purpose
	used bits
	Comment

	UL or DL 
	1
	Flag indicating whether the information of this grant is intended for UL or short DL grant [6].

	Resource Allocation
	9
	Consecutive PRB assigned to UE

	TFI/TBS+MCS
	7
	Transport format indicator. Modulation+ Number of info bits and coding

	Frequency hopping
	1
	Indicating whether frequency hopping is used or not

	PC
	2
	Relative power commands for PUSCH.

	Sounding pilot indication
	1
	Indicating is sounding pilot present in the last LB (from other UEs) or is the last LB available for data [7]. 

	CQI indication
	1
	Scheduled CQI report should be included with the data [8].

	ACK/NACK indication
	1
	Indicating whether UE should reserve a resource for ACK/NACK in PUSCH [9]. 

	HARQ
	2
	Synchronous HARQ: 2-3 bit sequence number including implicit acknowledgement of previous TB

	Multiantenna technique
	2
	Signaling the cyclic shifts of RS is up to 2 bits depending number of Rx antennas. 

	UE_id +CRC
	20
	16-24 bit CRC[2,3]

	Payload size

	UL Signalling entity
	45
	Single antenna technique

	UL Signalling entity
	47
	Multi-antenna technique


4. Discussion
In this contribution initial assumptions for needed bits and their purposes were given. The example was given for 5MHz system bandwidth case. The approximated number of bits needed for DL signalling entity is 56 bit assuming 2 tx antennas with allocation wide pre-coding vector. For 2 codeword transmission this increases 6-14 bits depending on chosen MIMO mode. For UL signalling entity approximately 45 bits are needed, 2 additional bits were assumed for multi-antenna techniques in UL.
It is proposed to take into account the approximated payloads of UL and DL signalling entities when designing the control channel structure. Moreover the size of CCE depends largely on the number of bits reserved for flexible PRB allocations. Based on this contribution, the CCE size of 36 symbols seems to be barely sufficient for 5MHz. It is proposed that the CCE size is made bandwidth dependent in order to provide near constant coding of the control channel for different bandwidths.
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