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Discussion 
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Introduction
In the specification of TS 25.321, in the procedure of Serving Grant Update, when UE receives the serving RG command, it will be judged that if there is a scheduled data transmission in previous TTI of the HARQ process specified by this RG. If there is no transmission of scheduled data, then there is no update made for this UE’s SG. That is:

(Extracted from TS 25.321,v6.12.0)

……
1>
else (no Absolute Grant received):
2>
if the HARQ process given by the value of CURRENT_HARQ_PROCESS is active; and 

2>
if Primary_Grant_Available is equal to "True"; and

2>
if Serving_Grant <> "Zero_Grant"; and

2>
if AG_Timer has expired; and
2>
if there was a scheduled transmission in the previous TTI of the HARQ process given by the value of CURRENT_HARQ_PROCESS:

3>
if the Serving Relative Grant indicates "UP":
4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.
3>

else, if the Serving Relative Grant indicates "DOWN":

4>
determine the Serving_Grant in accordance with subclause 9.2.5.2.1.

1> if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":
……
But there is a problem in this process of the Serving Grant Update procedure, that is, when the UE’s SG is allowed to transmit one RLC PDU scheduled data in every TTI, e.g. SG-Index=4, and at the moment if UE receives one “RG＝down” command by error (probability 5%)[2], or receives one “non-serving RG ＝down”(overload in neighboring cell), then the updated SG (i.e. SG-Index =4-1＝3) will not transmit the scheduled data that is larger than or equal to one RLC PDU. So if UE don’t receive other AG sent by Node B during the later period of time, then according to the specification, even if UE receives the succedent Relative Grant during the later time, due to no scheduled transmission in previous TTI of HARQ process, so no update is made to this UE’s SG. Only until Node B sent the AG to this UE and the SG denoted by this AG is larger than that needed to transmit one RLC PDU, then UE can resume the ability of transmiting the scheduled data.

As we have known, there is the limited number of the E-AGCH in HSUPA cells (because the E-AGCH will occupy the code resource in the downlink), and the E-AGCH is the shared channel shared by several UEs in time-multiplexing mode, especially in 10ms TTI, in which sending AG will spend 10ms. So it is impossible that the E-AGCH be sent continually. As a consequence of this reason, it is hard to ensure that the UE’s Serving Grant be updated by the AG immediately.

From the statement above, we can see that if the Relative Grant command can’t update the UE’s SG in the case mentioned above, UE will not send the scheduled data in the longer time, the scheduling efficiency is low.
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Discussion
In order to make UE to get SG which can transmit one RLC PDU (the case mentioned above), 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, in the contribution [3], we suggested a method which RNC can 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, but this method may make change in Iub.

In this contribution, we suggest a simple method in which UE can update its SG to the value needed to transmit one RLC PDU when the ref_ETPR of UE is Minimum_Grant. By doing this, and in the meantime, combining the correction mentioned above, i.e., 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 (step by step):

1. We propose to delete the sentence “if there was a scheduled transmission (see Note) in the previous TTI of the HARQ process given by the value of CURRENT_HARQ_PROCESS:” in sub-clause 11.8.1.3.1 in TS25.321 to ensure the update of SG in UE made by the RG even if there is no scheduled transmmsion in the last RTT of the HARQ process.

2. When UE receives the command of RG=UP, it will judge the ref_ETPR. And if ref_ETPR＝Mininum_Grants, then further detect if there are data in the highest priority logical channel buffer, if yes, update the UE’SG to SG transmitting one RLC PDU in the highest priority logical channel buffer; if no, no update is made for UE’s SG.
We suggest this procedure be added in sub-clause 9.2.5.21.
3. Add the define and sentence in sub-clause 9.2.5.21:

 Mininum-Grant-Index-Step Size: SG needed for transmitting one RLC PDU in the highest priority logical

 channel buffer；
-
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 ":

-  if there are data in the highest priority logical channel buffer:

-
 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)].

In this solution, UE can directly judge if  a large RG-step size is needed or not and updates its SG to a new value when its previous SG can’t send one RLC PDU. By this method , there is no any change made in Iub interface. 
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Conclusion

In this contribution we put forward a problem in SG-update procedure and propose the simple scheme to resolve it. We hope  more companies realize this issue mentioned in this contribution, and this issue can be amended in TS25.321 R7.
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