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1. Introduction
In TR 25.855 [1], downlink-signaling parameters are summarized. The downlink signaling parameters are as follows:

· Type 1:
· UE identification

· MCS used

· Code channels in case of code multiplexing

· FHARQ (FHARQ process number, FHARQ redundancy version, FHARQ sequence number)
· Type 2:
· HS-DSCH power level 

· Power offset for uplink control channel

· Measurement feedback rate
The above parameters are necessary for UE to receive HS-DSCH and therefore the parameters should be signaled on DPCH or shared control physical channel to UE whenever the UE is scheduled to receive HS-DSCH frame. Among the above parameters, type 2 parameters i.e., HS-DSCH power level, Power offset for uplink control channel and Measurement feedback rate may be sent to UE only when it should be sent. Therefore it should be introduced how to transmit the type 2 parameters, which is discussed in [2].

There have been several contributions for proposing the range of the above parameters [3], [4], [5], [6]. The parameter range should be chosen to be as little as possible since it is overhead over air interface and the smaller number of information bits can be defined, the stronger coding can be given to the information. 

In this contribution, the summary of proposals and some discussions are given. The assumption in this contribution is that the above parameters are sent on shared control physical channel.

2. Parameters

2.1 UE identification (on SHCCH)

To support UE multiplexing in one TTI, multiple shared control channels (SHCCHs) can be defined and UE ID can be used for indicating UE that should receive HS-PDSCH. For one step approach, UE ID is necessary and even for two step approach, it can have benefit to carry UE ID on SHCCH [1]. 

	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]:

	Proposals
	8 bits (256 UEs)
	0 bit
	0 bit
	8 bits (256 UEs)


In [7], the simulation results showed that the UEs that simultaneously receive HSDPA service could be upto 50 and 6 bits might be enough to distinguish UEs. The maximum number of UEs that simultaneously receive HSDPA service in a cell can be dependent on the capacity of the cell and it can be signaled to all UE when the service is set up.

	Proposal
	5 bits for 32 UEs
	6 bits for 64 UEs
	7 bits for 128 UEs
	8 bits for 256 UEs


2.2 MCS used
The MCS levels have been assumed to be rather semi-static but in [8], it was introduced that the MCS levels could be variable depending on the transport/logical channel. The MCS levels can be chosen depending on transport channel type but the maximum number of MCS levels can be limited as upto 8. Therefore the bits for MCS level information can be fixed regardless of choice of MCS levels.

	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]:

	Proposals
	3 bits
	2 bits
	3 bits
	2 bits


If only 2 bits allocated for MCS level, then 4 kinds of MCS levels can be defined but with 3 bits upto 8 kinds of MCS levels can be defined. The number of MCS levels can be determined by CRNC and signaled to Node B for each configuration.

	Proposal
	2 bits for 4 MCS levels
	3 bits for 8 MCS levels


2.3 Code channels in case of code multiplexing
To support full flexibility, 2*[Log2(N)] number of bits are needed for N codes, where [x] is the smallest integer larger than or equal to x. Here [Log2(N)] bits needs for the starting position of the codes in the code tree and [Log2(N)] bits for informing the number of codes for one UE.

For example, if SF=16 and at max 10 codes are reserved for HS-DSCH, 8 bits are need to support code multiplexing with full flexibility. 4 bits is for the starting position of the codes and 4 bits is for the number of codes.

Instead of having full flexibility, giving some limitation in flexibility for reducing number of bits was considered by Ericsson [3] and Nokia [4]. 

	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]:

	Proposals
	5 bits
	6 bits
	8 bits
	8 bits


Instead of indicating the starting position and the number of codes, indicating the code assignment information can reduce the number of bits with full flexibility as follows.

For example, if there are 3 codes (code 1, code 2, code 3) for HS-PDSCH, then the number of possibilities is 3*4/2=6 since

· Possibility 1: all codes

· Possibility 2: 2 codes with code 1, code 2

· Possibility 3: 2 codes with code 2, code 3

· Possibility 4: 1 codes with code 1

· Possibility 4: 1 codes with code 2

· Possibility 4: 1 codes with code 3

Therefore only 3 bits are needed to indicate which possibility is chosen. If indicating the starting position and the number of codes is used, 4 bits are needed. Therefore, the above approach can reduce number of bit needed. It should be noted that the above approach gives full flexibility for code allocation. 

In general, if there are N codes for HS-PDSCH, the above approach needs Log2(N(N+1)/2) which is always less than or equal to 2*[Log2(N)].

The table 1 gives relation between number of codes for HS-PDSCH and number of bits for indication.

	Number of codes
	Number of Possibilities
	Bits

Indicating possibilities
	Bits

Starting, number of code

	3
	6
	3 bits
	4 bits

	4
	10
	4 bits
	4 bits

	5
	15
	4 bits
	6 bits

	6
	21
	5 bits
	6 bits

	7
	28
	5 bits
	6 bits

	8
	36
	6 bits
	6 bits

	9
	45
	6 bits
	8 bits

	10
	55
	6 bits
	8 bits


Table 1:  Relation between number of codes for HS-PDSCH and number of bits for indication.

Note that for the case of 10 number of HS-PDSCH codes, only 6 bits are enough for supporting full flexibility in code allocation.

	Proposal
	4 bits
	5 bits
	6 bits


2.4 FHARQ

The number of bits needed for FHARQ is strongly dependent on HARQ schemes. 

	FHARQ scheme
	Number of bits
	Comments

	Sync/Sync
	1 bits
	New/continue flag

	Async/Sync without sequence number
	4 bits
	3 bits for sub channel number and 1 bits new/continew flag

	Async/Sync with sequence number
	5 bits
	Sequence number

	Async/Sync with short sequence number
	3 bits
	Sequence number [9]

	Async/Async
	5 bits
	Sequence number


	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]:

	Proposals
	5 bits (async/async)
	5 bit

(async/sync)
	1 bit

(sync/sync)
	? bits


As discussed in [9], Async/sync scheme can have short sequence number. In that case the sequence number can not be used for MAC layer reordering but as described in [10], MAC-layer reordering can be done without sequence number.

	Proposal
	3bit (async/sync)


2.5 HS-DSCH power level
HS-DSCH power level needs to be sent only when modulation scheme is QAM (16 QAM and 64 QAM). How this information is sent should be determined and some proposals are discussed in [2]. 

	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]

	Proposals
	? bits
	0 bit
	6 bit
	0 bits


If it can be assumed that code power level for QAM does not change per TTI basis and the change will be informed by high layer signaling, then shared control physical channel does not need to send this information. 

	Proposal
	0 bit or n bit (FFS)


2.6 Power offset for uplink control channel
When UE is in soft handover region, the uplink power level can be inappropriate. Power offset for uplink control channel, therefore, is needed only when UE is in handover region. 

	
	Ericsson[3]
	Nokia[4]
	Motorola[5]
	Qualcomm[6]:

	Proposals
	? bits
	2 bits
	0 bit
	? bits


This information does not need to be sent before HS-PDSCH and it should be received by UE only before the ACK/NAK will be sent. Therefore, it can be proposed that power offset for uplink control channel be sent on DPCCH time multiplexed with HS-DSCH Indicator [2].

	Proposal
	0 bit


2.7 Additional informations
2.7.1 Transport channel number
To support multiple QoS over HS-DSCHs, there was proposal that each HS-DSCH can be distinguished by indication. Transport channel number can be defined and it can be sent on shared control physical channel and the transport channel can be handled in different FHARQ process. It is still open issue whether multiple transport channels should be supported for HSDPA.

2.7.2 UE specific CRC
Instead of UE identification, UE specific CRC has been proposed in order to give more detection reliability. It should be discussed that UE specific CRC will used for all the information on shared control physical channel or partial information. If UE specific CRC will be used for all the information then UE only detect which shared control physical channel should be received after receive whole shared control physical channel, which gives more delay. 

3. Conclusion
In this contribution, it has been discussed on downlink signaling parameters. To minimize downlink signaling, a new approach for indication of code allocation was introduced. Each parameters was assumed to have variable ranges and the range can be determined by CRNC based on the resource allocation situation. The parameter information can be given to each UE by high layer signaling..

The proposal in this contribution can be summarized as follows:

	Parameter
	Before the HSDSCH data packet
	Simultaneously with HSDSCH data packet

	
	Min
	Prop
	Max
	Min
	Prop
	Max

	UE identification
	0
	5, 6, 7, 8
	8
	-
	-
	-

	MCS
	2
	2, 3
	3
	-
	-
	-

	HS-DSCH power level
	0
	n
	n
	-
	-
	-

	Code channels
	0
	4, 5, 6
	8
	-
	-
	-

	FHARQ process #
	-
	-
	-
	0
	0
	3

	FHARQ redundancy version
	-
	-
	-
	0
	0
	2

	FHARQ packet number 
	
	
	
	0
	3
	5

	Power offset for uplink
	-
	-
	-
	0
	0
	4

	Transport channel number
	
	
	
	0
	0
	2

	UE specific CRC
	
	
	
	0
	0
	12

	Total
	2
	11…17 + n
	19+n
	
	3
	28


Table 2:  Summary of HS-DSCH related parameters in downlink

The range of each parameter can be variable and UE can be informed of this information for decoding. The parameters can be divided in several groups for block coding. The one example is as follows:

· Group one: UE identificaion (5…8 bits)

· Group two: MCS, Code channels (6…9 bits)

· Group three: FHARQ packet number (3 bits)

Each group can be block coded and sent sequentially.
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