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1. Introduction
In Rel-8 of HSUPA a CR [1] to TS 25.321 was agreed which introduced the variable reference_ETPR2 , defined as follows:

“reference_ETPR2: The state variable reference_ETPR2 holds the E-DPDCH to DPCCH power ratio used as reference for non serving relative grant commands” 

This variable is set to the previously stored reference_ETPR of the HARQ process when the reference_ETPR is updated with a new value.

It is used for the Serving Grant update when a non serving relative Grant was received:
-    if the UE received a Non-serving Relative Grant:

-    Determine the lowest power ratio in the configured SG-table (table 9.2.5.2.1.1 or  table 9.2.5.2.1.2) that is equal or higher to the maximum of reference_ETPR2 of all active HARQ processes, and determine the corresponding index in the SG-table: SGLUPR2;

-    If the UE received a Non-serving Relative Grant "DOWN", determine the Serving_Grant:

-    Serving_Grant = SG[MAX(SGLUPR2 -1 , 0)]

Intel believes that this change means that a Rel-8 and later UE will fail TS 34.123-1 TC 7.1.6.2.6  “MAC-es/e correct handling of relative grants”.
2. Discussion
Our understanding of the purpose of the CR [1] is to minimize the effect of the NS-RGCH in varying power situations by using the maximum of all HARQ processes from the last RTT. This makes sense as the NS-RGCH is common for all UEs in a cell and so it is not aligned to the power situation of a single UE.

Use of the reference_ETPR alone sometimes results in situations where the Serving Grant varies strongly when the UE receives NS-RGCH “DOWN” after only few data were sent (causing the Serving Grant to drop very much) followed by an AGCH which increases it again. Use of the reference_ETPR2 would result in a more stable Serving Grant in such cases as the drops would not be so great.
The reference_ETPR2 will have the same (but minimized) problem short after the start of a transmission, only when nothing was sent on all HARQs, and one RTT later, due to the algorithm. This is what happens in the test case as currently written.

As an example, consider the Rel-7 case with only reference_ETPR, 10ms TTI -> RTT=4 TTIs

· In TTI x we transmit and set the reference_ETPR to the used power offset

· In TTI x+4 we transmit and set the reference_ETPR to the used power offset

· In TTI x+8 if we receive a NS-RGCH down we use the reference_ETPR to calculate the new SG.
For the Rel-8 case with reference_ETPR2, 10ms TTI -> RTT=4 TTIs

· In TTI x we transmit and set reference_ETPR to the used power offset

· In TTI x+4 we set the reference_ETPR2 to the previous reference_ETPR and then reference_ETPR to the power offset of the Tx from the current TTI

· In TTI x+8 if we receive a NS-RGCH down we use the max of all reference_ETPR2 (each proc has its own variable) to calculate the Serving Grant
In both examples, the reference_ETPR is set to the same value but the Serving Grant in the 3rd step is calculated differently.

Now consider the procedure that is set out in TC 7.1.6.2.6:
In Step 17 the UE transmits 1 PDU on each HARQ process, thus the reference_ETPR for each process is set to a value corresponding to 1 PDU.

In Steps 18 and 19 the UE receives 10 PDUs and the Serving Grant to transmit 2 PDUs per process. As a result, in Step 20 we transmit 2 PDUs on each process, the reference_ETPR is set to a value corresponding to 2 PDUs and the reference_ETPR2 of each process is set to the previous value of reference_ETPR which corresponds to 1 PDU.

In Step 21 the UE receives a Non-Serving Relative Grant with “DOWN”. So the UE sets the Serving Grant to { (max of all reference_ETPR2) - 1} which means the SG is too small to transmit any PDU. 
In Step 22 the test expects that the UE sends one PDU per process and, therefore, a Rel-8 and later UE would fail. 
Table 1 below shows the evolution of the values of  reference_ETPR and reference_ETPR2 as the test case is executed and clearly illustrates the problem at Step 21 where the Serving Grant becomes too small to transmit one PDU. 
A potential solution is for the SS to send more than 10 PDUs to the UE at Step 19 which would then allow the UE to transmit for 2 round trip times. This would cause the reference_ETPR2 also to be changed to the same value as the reference_ETPR and a following NS-RGCH “DOWN” would have the same effect as a S-RGCH “DOWN”. Table 2 below shows the evolution of the values of reference_ETPR and reference_ETPR2 for this proposed solution as the test case is executed and illustrates that the Serving Grant corresponds to 1 PDU at Step 21 which is the desired behaviour.

The advantage of this proposal is that there is just one TC to test the behaviour. The disadvantage is that the special handling for NS-RGCH in Rel-8 would not really be tested as a UE not implementing the reference_ETPR2 would behave the same. 
Note that that TC 7.1.6.2.11 “MAC-es/e correct handling of absolute and relative grants in discontinuous downlink reception operation” may suffer from the same issue but we have not yet completed an analysis of the test case.

3. Proposal

RAN5 should consider the proposed changes to TC 7.1.6.2.6 which would resolve the possibility that a Rel-8 UE would fail the test case. In addition. RAN5 should consider writing a new test case which explicitly tests the Rel-8 behaviour. 
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Table 1: Behaviour of Existing TC 7.1.6.2.6
	Step
	Direction
	Message
	Comments
	reference_ETPR2
(in PDUs)
	reference_ETPR
(in PDUs)
	Serving_Grant

(in PDUs)

	
	UE
	SS
	
	
	

	0a
	(
	Measurement Report
	See specific message contents for this message
	Minimum_Grant
	Minimum_Grant
	Zero_Grant

	0b
	(
	ACTIVE SET UPDATE
	The SS instructs the UE to add cell 2 in the active set
	
	
	Zero_Grant

	0c
	(
	ACTIVE SET UPDATE COMPLETE
	
	
	
	Zero_Grant

	1
	(
	10 RLC PDUs on LCH 1
	
	
	
	Zero_Grant

	2
	(
	SI indicating data on LCH 1
	
	
	
	Zero_Grant

	3
	(
	Absolute grant allowing the UE to transmit 1 RLC PDU per TTI
	 Signalling value 4
	
	
	1

	4
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	Minimum_Grant
	1
	1

	5
	(
	Relative Grant in cell 1 with ‘UP’
	
	
	
	2

	6
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	1
	2
	2

	7
	(
	10 RLC PDUs on LCH 1
	
	
	
	2

	8
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	2
	2
	2

	9
	(
	Relative Grant in cell 2 with ‘DOWN’
	
	
	
	1

	10
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	2
	1
	1

	11
	(
	Primary Absolute grant set to ‘INACTIVE’ and scope ‘All HARQ Processes’
	 UE serving grant to Stored_Secondary_Grant which is initialised to ‘Zero_grant’.
	
	
	Zero_Grant

	Depending on whether we have a delay here where nothing is sent reference_ETPR and reference_ETPR2 might be set to Minimum_Grant. However this should not cause problems as the following sequence will again initialize the values

	12
	(
	10 RLC PDUs on LCH 1
	
	
	
	Zero_Grant

	13
	(
	SI indicating data on LCH 1
	
	
	
	Zero_Grant

	14
	(
	Secondary Absolute grant allowing the UE to transmit 1 RLC PDU per TTI
	 Signalling value 4
	
	
	1

	15
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	Minimum_Grant or 1
	1
	1

	16
	(
	Relative Grant in cell 1 with ‘UP’
	(Grant is ignored due to secondary grant)
	
	
	1

	17
	(
	MAC es PDU containing one RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	1
	1
	1

	18
	(
	Secondary Absolute grant allowing the UE to transmit 2 RLC PDU per TTI
	 Signalling value 5
	
	
	2

	19
	(
	10 RLC PDUs on LCH 1
	
	
	
	2

	20
	(
	MAC es PDU containing 2  RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	1
	2
	2

	21
	(
	Relative Grant in cell 2 with ‘DOWN’
	
	
	
	0 so nothing can be sent in next step

	22
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	
	
	

	23
	(
	Secondary Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5

SGLUPR corresponding to 19/15
	
	
	

	23a
	(
	10 RLC PDUs on LCH 1
	
	
	
	

	23b
	(
	MAC es PDU containing 2  RLC PDU from LCH 1
	This step is repeated for three HARQ RTT
	
	
	

	24
	(
	Relative Grant in cell 2 with ‘DOWN’
	SGLUPR corresponding to 17/15 sufficient for 1 RLC PDU per TTI
	
	
	

	25
	(
	1 TTI after step 24, Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5
	
	
	

	26
	(
	Void
	
	
	
	

	27
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	
	
	


Table 2: Behaviour of TC 7.1.6.2.6 with Proposed Changes
	Step
	Direction
	Message
	Comments
	reference_ETPR2
(in PDUs)
	reference_ETPR
(in PDUs)
	Serving_Grant

(in PDUs)

	
	UE
	SS
	
	
	

	0a
	(
	Measurement Report
	See specific message contents for this message
	Minimum_Grant
	Minimum_Grant
	Zero_Grant

	0b
	(
	ACTIVE SET UPDATE
	The SS instructs the UE to add cell 2 in the active set
	
	
	Zero_Grant

	0c
	(
	ACTIVE SET UPDATE COMPLETE
	
	
	
	Zero_Grant

	1
	(
	10 RLC PDUs on LCH 1
	
	
	
	Zero_Grant

	2
	(
	SI indicating data on LCH 1
	
	
	
	Zero_Grant

	3
	(
	Absolute grant allowing the UE to transmit 1 RLC PDU per TTI
	 Signalling value 4
	
	
	1

	4
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	Minimum_Grant
	1
	1

	5
	(
	Relative Grant in cell 1 with ‘UP’
	
	
	
	2

	6
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	1
	2
	2

	7
	(
	10 RLC PDUs on LCH 1
	
	
	
	2

	8
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	2
	2
	2

	9
	(
	Relative Grant in cell 2 with ‘DOWN’
	
	
	
	1

	10
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	2
	1
	1

	11
	(
	Primary Absolute grant set to ‘INACTIVE’ and scope ‘All HARQ Processes’
	 UE serving grant to Stored_Secondary_Grant which is initialised to ‘Zero_grant’.
	
	
	Zero_Grant

	Depending on whether we have a delay here where nothing is sent reference_ETPR and reference_ETPR2 might be set to Minimum_Grant. However this should not cause problems as the following sequence will again initialize the values

	12
	(
	10 RLC PDUs on LCH 1
	
	
	
	Zero_Grant

	13
	(
	SI indicating data on LCH 1
	
	
	
	Zero_Grant

	14
	(
	Secondary Absolute grant allowing the UE to transmit 1 RLC PDU per TTI
	 Signalling value 4
	
	
	1

	15
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	Minimum_Grant or 1
	1
	1

	16
	(
	Relative Grant in cell 1 with ‘UP’
	(Grant is ignored due to secondary grant)
	
	
	1

	17
	(
	MAC es PDU containing one RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	1
	1
	1

	18
	(
	Secondary Absolute grant allowing the UE to transmit 2 RLC PDU per TTI
	 Signalling value 5
	
	
	2

	19
	(
	18 10 RLC PDUs on LCH 1
	
	
	
	2

	20
	(
	MAC es PDU containing 2  RLC PDU from LCH 1
	This step is repeated for one HARQ RTT
	2
	2
	2

	20a
	(
	MAC es PDU containing 2  RLC PDU from LCH 1
	This step is repeated for another HARQ RTT
	2
	2
	2

	21
	(
	Relative Grant in cell 2 with ‘DOWN’
	
	2
	2
	1

	22
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	
	
	

	23
	(
	Secondary Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5

SGLUPR corresponding to 19/15
	
	
	

	23a
	(
	10 RLC PDUs on LCH 1
	
	
	
	

	23b
	(
	MAC es PDU containing 2  RLC PDU from LCH 1
	This step is repeated for three HARQ RTT
	
	
	

	24
	(
	Relative Grant in cell 2 with ‘DOWN’
	SGLUPR corresponding to 17/15 sufficient for 1 RLC PDU per TTI
	
	
	

	25
	(
	1 TTI after step 24, Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5
	
	
	

	26
	(
	Void
	
	
	
	

	27
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all  RLC SDU’s are received.
	
	
	








