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Introduction
In the contribution [1], we mentioned the low scheduling efficiency on UE in specific case due to the current rule of Serving Grant Update Procedure. In order to resolve the problem thoroughly, not only allowing the RG to update the SG of UE even if no scheduled data being transmitted in previous RTT, but also further corrections are needed. 

While UE’s SG can’t be updated with RG, according to the rule in the specification, at that time, reference_ETPR of UE is Minimum_Grants（SG-Index＝0）. As shown in table1, when the SG of UE equals to SG-Index＝0, then that means the corresponding power offset is （5/15）^2. If the MAC-E TB size ＝ 186 (corresponding to one RLC PDU), for example, according to the simulation result, as shown in table 2, the power offset needed by sending the SG for transmitting this RLC PDU is （9/15）^2, 4 RG steps are needed. So it is impossible through 1~3 RG STEPs to ensure the SG of UE achieving the grant of sending a RLC PDU (TB size ＝ 186). 

In the same way, when the MAC-E TB size ＝ 372, we can see from table 2, the power offset needed by sending the SG for transmitting this RLC PDU is（13/15）^2. 7 RG STEP will be needed to ensure the SG of UE achieving the grant of sending a PDU. Similarly, when the MAC-E TB size ＝690, the power offset needed by sending the SG for transmitting this RLC PDU is （17/15）^2. 9 RG STEP will be needed to ensure the SG of UE achieving the grant of sending a PDU.

	Index
	Scheduled Grant

	37
	(168/15)2*6

	36
	(150/15)2*6

	35
	(168/15)2*4

	34
	(150/15)2*4

	33
	(134/15)2*4

	32
	(119/15)2*4

	31
	(150/15)2*2

	30
	(95/15)2*4

	29
	(168/15)2

	28
	(150/15)2

	27
	(134/15)2

	26
	(119/15)2

	25
	(106/15)2

	24
	(95/15)2

	23
	(84/15)2

	22
	(75/15)2

	21
	(67/15)2

	20
	(60/15)2

	19
	(53/15)2

	18
	(47/15)2

	17
	(42/15)2

	16
	(38/15)2

	15
	(34/15)2

	14
	(30/15)2

	13
	(27/15)2

	12
	(24/15)2

	11
	(21/15)2

	10
	(19/15)2

	9
	(17/15)2

	8
	(15/15)2

	7
	(13/15)2

	6
	(12/15)2

	5
	(11/15)2

	4
	(9/15)2

	3
	(8/15)2

	2
	(7/15)2

	1
	(6/15)2

	0
	(5/15)2


Table1: Scheduling Grant Table (SG-table)(Extracted from subclause table 9.2.5.2.1.1 in TS 25.321)

	TB 
Index
	TB Size 
(bits)
	βed value
Simulation Result

	0
	18
	5

	1
	186
	9

	2
	204
	9

	3
	354
	12

	4
	372
	13

	5
	522
	15

	6
	540
	15

	7
	690
	17


Table2: the βed value of 10ms TTI E-DCH Transport Block Size Table 1(Simulation Result)

Maybe we can think that the SG can be incremented by "3-index-step threshold" or"2-index-step threshold", but according to the specification, here the SG will hold the Minimum_Grants（SG-Index＝0）until the new AG command is received.

So in order to achieve the grant of sending one RLC PDU by only once  “RG=UP” scheduling command, it is necessary for RNC to configure a variable RG step size (4, 7, 9, or other value) according to the PDU size when the ref_ETPR of UE is Minimum_Grant. By doing this, and in the meantime, combining the correction mentioned in the contribution [1], even if no scheduled data is transmitted in previous RTT, HARQ process can derive the grant by “RG=UP”to send a PDU. By this way, no more AG resource are consumed, the higher scheduling efficiency is achieved.
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 Proposal Scheme

We propose the following scheme:

1. On the basis of the correction mentioned in the contribution [1], the following sentences are added in sub-clause  9.2.5.2.1 in the TS 25.321: 

……
-
If the UE received a Serving Relative Grant "UP", based on the thresholds "3-index-step threshold" and "2-index-step threshold" configured by higher layers, determine the Serving_Grant as follows:
-
if SGLUPR ＝ " Mininum-Grant ":

-
Serving_Grant = SG[Mininum-Grant-Index-Step Size].
-
if SGLUPR < "3-index-step threshold":

-
Serving_Grant = SG[MIN(SGLUPR + 3 , 37)].

-
if "3-index-step threshold" <= SGLUPR < "2-index-step threshold":

-
Serving_Grant = SG[MIN(SGLUPR + 2 , 37)].

-
if "2-index-step threshold" <= SGLUPR::
· Serving_Grant = SG[MIN(SGLUPR + 1 , 37)].
......

2. Defining a new IE（Information Element）: ”Mininum-Grant-Index-Step-Size”. And  ”Mininum-Grant-Index-Step-Size” is added in the E-DCH FDD Information to Modify and  E-DCH MAC-d Flows Information in the NBAP, and E-DPDCH Info and E-DCH reconfiguration information in RRC protocol.

	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Minimum-Grant-Index-Step Size 
	
	
	INTEGER

(0..15)
	Refers to an index in the “SG-Table” (see [32]).


Table 3: Minimum-Grant-Index-Step-Size
3. RNC configures Node B by Minimum-Grant-index-step size which is in the IE” E-DPCH Information” transmitted by the NBAP controlling message: RADIO LINK RECONFIGURATION PREPARE/ RADIO LINK RECONFIGURATION REQUEST/ RADIO LINK SETUP REQUEST.
	E-DPCH Information
	
	0..1
	
	
	YES
	reject

	>Maximum Set of E-DPDCHs
	M
	
	9.2.2.20C
	
	–
	

	>Puncture Limit
	M
	
	9.2.1.50
	
	–
	

	>E-TFCS Information
	M
	
	9.2.2.13Dh
	
	–
	

	>E-TTI
	M
	
	9.2.2.13Di
	
	–
	

	>E-DPCCH Power Offset
	M
	
	9.2.2.13Dj
	
	–
	

	>E-RGCH 2-Index-Step Threshold
	M
	
	9.2.2.13Ig
	
	–
	

	>E-RGCH 3-Index-Step Threshold
	M
	
	9.2.2.13Ih
	
	–
	

	Minimum-Grant-Index-StepSize
	O
	
	
	
	
	

	>HARQ Info for E-DCH
	M
	
	9.2.2.18ba
	
	–
	

	E-DCH FDD Information
	C-EDPCHInfo 
	
	9.2.2.13Da
	
	YES
	reject

	Serving E-DCH RL
	O
	
	9.2.2.48B
	
	YES
	reject


Table 4: E-DPCH Information IE
4. RNC configures UE by Minimum-Grant-index-step size which is in the two IEs ” E-DPDCH Info” and “E-DCH reconfiguration information” transmitted by the RRC controlling message: CELL UPDATE CONFIRM/PHYSICAL CHANNEL RECONFIGURATION / TRANSPORT CHANNEL RECONFIGURATION / RADIO BEAR SETUP REQUEST/ RADIO BEAR RECONFIGURATION/CELL UPDATE CONFIRM.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-DCH RL Info new serving cell
	OP
	
	
	
	

	>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	Indicates scheduling E-DCH cell from the active set cells.
	REL-6

	>E-AGCH Info
	MP
	
	E-AGCH Info 10.3.6.100
	
	REL-6

	>Serving Grant
	OP
	
	
	
	REL-6

	>>Serving Grant value
	MP
	
	Integer (0..37,38)
	(0..37) indicates E-DCH serving grant index as defined in [15]; index 38 means zero grant.
	REL-6

	>>Primary/Secondary Grant Selector
	MP
	
	Enumerated (“primary”, “secondary”)
	Indicates whether the Serving Grant is received with a Primary E-RNTI or Secondary E-RNTI.
	REL-6

	E-DPCCH/DPCCH power offset
	OP
	
	Integer (0..8)
	Refer to quantization of the power offset in [28].
	REL-6

	Reference E-TFCIs
	OP
	1 to 8
	
	See [29].
	

	>Reference E-TFCI
	MP
	
	Integer (0..127)
	
	REL-6

	>Reference E-TFCI PO
	MP
	
	Integer (0..29)
	Refer to quantization of the power offset in [28].
	REL-6

	Power Offset for Scheduling Info 
	OP
	
	Integer (0..6)
	Only used when no MACd PDU’s are included in the same MACe PDU. Unit is in dB.
	REL-6

	3-Index-Step Threshold
	OP
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).
	REL-6

	2-Index-Step Threshold
	OP
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).
	REL-6

	Mininum-Grant-Index-Step Size
	OP
	
	Integer (0..16)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.
	REL-6

	>E-HICH Information
	OP
	
	E-HICH Info 10.3.6.101
	This IE is not present if the serving E-DCH cell is added to the active set with this message.
	REL-6

	>CHOICE E-RGCH Information
	OP
	
	
	This IE is not present if the serving E-DCH cell is added to the active set with this message
	

	>>E-RGCH Information
	
	
	E-RGCH Info

10.3.6.102
	
	REL-6

	
	
	
	
	
	

	>CHOICE E-RGCH Information
	OP
	
	
	This IE is not present if the serving E-DCH cell is added to the active set with this message
	

	>>E-RGCH Information
	
	
	E-RGCH Info

10.3.6.102
	
	REL-6

	>>E-RGCH release indicator
	
	
	
	
	REL-6

	E-DCH RL Info other cells
	OP
	1 to <maxEDCHRL>
	
	This IE is not allowed to include information on a RL added by this message
	

	>Primary CPICH info
	MP
	
	Primary CPICH info 10.3.6.60
	
	REL-6

	>CHOICE E-HICH Information
	OP
	
	
	
	

	>>E-HICH Information
	
	
	E-HICH Info 10.3.6.101
	
	REL-6

	>>E-HICH release indicator
	
	
	
	
	REL-6

	>CHOICE E-RGCH Information
	OP
	
	
	
	

	>>E-RGCH Information
	
	
	E-RGCH Info

10.3.6.102
	
	REL-6

	>>E-RGCH release indicator
	
	
	
	
	REL-6


Table 5: E-DCH reconfiguration information
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	E-TFCI table index
	MP
	
	Integer (0..1)
	Indicates which standardised E-TFCI TB size table shall be used
	REL-6

	E-DCH minimum set E-TFCI
	MD
	
	Integer (0..127)
	See [15]; Absence means no E-DCH minimum set
	REL-6

	Reference E-TFCIs
	MP
	1 to 8
	
	See [29]
	REL-6

	>Reference E-TFCI
	MP
	
	Integer (0..127)
	
	REL-6

	>Reference E-TFCI PO
	MP
	
	Integer (0..29)
	Refer to quantization of the power offset in [28]
	REL-6

	Maximum channelisation codes
	MP
	
	Enumerated (sf64, sf32, sf16, sf8, sf4, 2sf4, 2sf2, 2sf2and2sf4)
	
	REL-6

	PLnon-max
	MP
	
	Real (0.44 ..1.0 by step of 0.04)
	As defined in [27]
	REL-6

	Scheduling Information Configuration
	MP
	
	
	
	REL-6

	>Periodicity for Scheduling Info – no grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE.
	REL-6



	>Periodicity for Scheduling Info – grant
	MD
	
	Enumerated (everyEDCHTTI,4,10,20,50,100,200,500,1000)
	Values in ms.

Default value is “no report”

NOTE.
	REL-6

	>Power Offset for Scheduling Info 
	MP
	
	Integer (0..6)
	Only used when no MACd PDUs are included in the same MACe PDU. Unit is in dB.
	REL-6

	Scheduled Transmission configuration
	MP
	
	
	
	REL-6

	>2ms scheduled transmission grant HARQ process allocation
	MD
	
	Bitstring (8)
	MAC-d PDUs belonging to MAC-d flows not configured with a “Max MAC-e PDU contents size” are only allowed to be transmitted in those processes for which the bit is set to “1”.

Bit 0 corresponds to HARQ process 0, bit 1 corresponds to HARQ process 1,…

Default value is: transmission in all HARQ processes is allowed. Bit 0 is the first/leftmost bit of the bit string.
	REL-6

	>Serving Grant
	OP
	
	
	
	REL-6

	>>Serving Grant value
	MP
	
	Integer (0..37,38)
	(0..37) indicates E-DCH serving grant index as defined in [15]; index 38 means zero grant.
	REL-6

	>>Primary/Secondary Grant Selector
	MP
	
	Enumerated (“primary”, “secondary”)
	Indicates whether the Serving Grant is received with a Primary E-RNTI or Secondary E-RNTI
	REL-6

	3-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.
	REL-6

	2-Index-Step Threshold
	MD
	
	Integer (0..37)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.
	REL-6

	Mininum-Grant-Index-Step Size
	O
	
	Integer (0..16)
	Refers to an index in the “SG-Table” (see [15]).

Default value is 0.
	REL-6

	NOTE:
If the Periodicity is set to 4ms and the E-DCH TTI is set to 10ms, the UE shall interpret the periodicity value as 10ms.


Table6: E-DPDCH Info
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Conclusion

In this contribution we propose the scheme to further resolve the problem mentioned in [1], and suggest the necessary for RNC to configure a variable RG step size (4, 7, 9, or other value) according to the RLC PDU size when the ref_ETPR of UE is Minimum_Grant.
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