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7.1.6.2.11
MAC-es/e correct handling of absolute and relative grants in discontinuous downlink reception operation

7.1.6.2.11.1
Definition and applicability

All UEs which support DPCCH Discontinuous Transmission and Discontinuous Downlink Reception operation.

7.1.6.2.11.2
Conformance requirement

From TS 25.321 clause 11.8.1.3.1

The Serving Grant Update procedure shall be applied at every TTI boundary and shall take into account the Absolute Grant message, Serving Relative Grant and non-serving Relative Grants that apply to the TTI.

The UE shall:

1>
set reference_ETPR2 to reference_ETPR as defined in subclause 3.1.2;

1>
set reference_ETPR to the E-DPDCH to DPCCH power ratio as defined in subclause 3.1.2;

1>
if an Absolute Grant was received for this TTI:

2>
if the Identity type is "Primary", and the Absolute Grant value is set to "INACTIVE":

3>
if Absolute Grant Scope indicates "Per HARQ process" and a 2ms TTI is configured:

4>
de-activate the process given by the value of CURRENT_HARQ_PROCESS.

3>
if Absolute Grant Scope indicates "All HARQ processes" and a secondary E-RNTI was configured by higher layers:

4>
activate all HARQ processes;

4>
set Serving_Grant = Stored_Secondary_Grant;

4>
set Primary_Grant_Available to "False".

3>
if Absolute Grant Scope indicates "All HARQ processes", a 2ms TTI is configured and a secondary E-RNTI was not configured by higher layers:

4>
deactivate all HARQ processes (if a process was inactive it remains inactive, if a process was active it becomes inactive).

2>

else if the Absolute Grant Value is different from "INACTIVE":

3>
if the Identity Type is "Secondary":

4>
set Stored_Secondary_Grant = Absolute Grant Value.

3>
if the Identity Type is "Primary" or Primary_Grant_Available is set to "False":

4>
set Serving_Grant = Absolute Grant Value.

4>
if the Identity Type is "Primary":

5>
set Primary_Grant_Available to "True";

5>
if Absolute Grant Scope indicates "Per HARQ process":

6>
activate the process given by the value of CURRENT_HARQ_PROCESS.

5>

if Absolute Grant Scope indicates "All HARQ processes":

6>
activate all HARQ processes.

5>

if AG_Timer is not active, it shall be started, otherwise it shall be restarted.

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 (see NOTE) 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.

3>
else:

4>
the Serving_Grant is unchanged (i.e. kept from previous TTI).

1>
if any Non-Serving Relative Grants indicate "DOWN" for this TTI and Serving_Grant <> "Zero_Grant":

2>
Serving_Grant = MIN(Serving_Grant, Maximum_Serving_Grant, Serving_Grant determined in accordance with subclause 9.2.5.2.1);

2>
Maximum_Serving_Grant = Serving_Grant.

2>
if Non_Serving_RG_Timer is not active it shall be started, otherwise it shall be restarted;

1>
else if no Non-Serving Relative Grants indicate "DOWN" for this TTI:

2>
if Non_Serving_RG_Timer has not expired:

3>
Serving_Grant = MIN(Maximum_Serving_Grant, Serving_Grant).

1>
if Non_Serving_RG_Timer expires:

2>
set the Maximum_Serving_Grant to the highest possible value (i.e. index 37 in table 9.2.5.2.1.1 or 9.2.5.2.1.2 as configured by higher layers).

NOTE 1:
MIN("Zero_Grant", any numerical value) = "Zero_Grant".

NOTE 2:
Scheduling Information sent alone is not considered as a scheduled transmission.

From TS 25.321 clause 11.8.1.8

When the DRX feature is enabled by higher layers, and in addition to the conditions defined in subclause 6C.3 of [5] the downlink monitoring of E-AGCH and E-RGCH sets is required in the following conditions:

-
At least one MAC-d flow is configured with a scheduled transmission and TEBS > 0 or;

-
a scheduled E-DCH transmission has been performed in any of the Inactivity Threshold for UE Grant Monitoring previous TTIs or;

-
the start of E-AGCH and E-RGCH commands overlap with an E-HICH corresponding to a scheduled E-DCH transmission.

From TS 25.214 clause 6C.3

When DL_DRX_Active is TRUE (see section 6C), the UE shall continue to receive F-DPCH as described in sub-clause 5.1 and the UE need not receive physical downlink channels other than the F-DPCH except for the following cases:

1.
…

2.
…

3.
…

4.
…

5.
The UE shall monitor the full E-AGCH transmission from the serving E-DCH cell in the following cases:

-
If UE_DRX_Grant_Monitoring is TRUE and the start of the E-AGCH transmission overlaps with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern,

-
When conditions defined in subclause 11.8.1.8 of [6] are fulfilled.

6.
The UE shall monitor the full E-RGCH transmissions from cells in the serving E-DCH radio link set in the following cases:

-
If UE_DRX_Grant_Monitoring is TRUE and the start of the E-RGCH transmission overlaps with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern,

-
When conditions defined in subclause 11.8.1.8 of [6] are fulfilled.

7.
The UE shall monitor the full E-RGCH(s) from all the other cells in the E-DCH active set, except from the cells in the serving E-DCH radio link set as determined in subclause 11.8.1.8 of [6].

Reference(s)

TS 25.321 clauses 11.8.1.3.1 and 11.8.1.8

TS 25.214 clause 6C.3

7.1.6.2.11.3
Test purpose

The purpose of this test case is to verify that when in discontinuous downlink reception operation, the UE monitors the E-AGCH and E-RGCH at the times specified in the core specifications.
7.1.6.2.11.4
Method of test
Initial conditions

System Simulator:

2 cells, default parameters, Ciphering Off.

User Equipment:


The SS establishes the reference radio bearer configuration Streaming or interactive or background / UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] / UM PS RAB + UL: [max bit rate depending on UE category and TTI] DL: [max bit rate depending on UE category] SRBs for DCCH on E-DCH and HS-DSCH as specified in TS 34.108, clause 6.11.4i.1.  The logical channel, transport channel and queue identities are set to:

	Logical Channel ID
	MAC-d flow (UL)
	Priority
	Comment

	7 (LCH1)
	2
	1
	RB25



Both cells 1 and 2 are in E-DCH active set. Cell 1 is the serving  E-DCH cell. Cell 2 belongs to non serving Radio link set.


The following parameters are specific for this test case:

	Parameter
	Value

	Periodicity for Scheduling Info – no grant
	500 ms (see 25.331 10.3.6.99)

	E-DCH TTI
	10 ms

	Inactivity Threshold for UE Grant Monitoring
	0


The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to (10*41)-2 octets. 

Test procedure

In this test procedure the UE is configured with one logical channel. 

0)
SS waits for the Measurement report from the UE with event set to “1a” and then adds the Radio link on the second cell by sending an Active Set Update message.

a)
SS has not issued any scheduling grant for E-DCH to the UE, TEBS at the UE is 0 and there is no pending E-HICH corresponding to a previous scheduled E-DCH transmission.

b)
SS has waited long enough for both SS and UE to go autonomously into DTX/DRX mode.

c)
SS transmits 10 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.
d)  
The SS waits for an SI to be received that indicates that data is available. SS issues a primary absolute grant that allows the UE to send 2 RLC PDUs per TTI (signalling value 5), in a transmission that overlaps with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern.

e)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 2 RLC PDU’s transmitted per TTI.

f)
Void.

g)
Within 1 HARQ-RTT of the TTI with the last scheduled E-DCH transmission, and in a transmission that overlaps with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern, SS sends a relative grant in cell 2 (non-serving) as ‘Down’. (*Note)

h)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

i)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 1 RLC PDU transmitted per TTI, i.e. that it has acted on the ‘Down’ command from cell 2.

j)
In a transmission overlapping with the E-HICH for the last transmitted PDU, but not overlapping with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern , SS issues a issues a primary absolute grant that allows the UE to send 2 RLC PDU’s per TTI (signalling value 5).

k)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

l)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 2 RLC PDU’s transmitted per TTI.

m)
Void.

n)
In a transmission overlapping with the E-HICH for the last transmitted PDU, but not overlapping with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern, SS issues a relative grant in cell 2 (non-serving) as ‘Down’. (*Note)

o)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

p)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 1 RLC PDU transmitted per TTI.

q)
SS waits until all data has been received.

r)
SS removes the scheduling grant from the UE.

s)
SS sends a Physical Channel Reconfiguration Message to the UE to change the value of ‘Inactivity Threshold for UE Grant Monitoring’ from 0 to 8 subframes.

t)
UE sends a Physical Channel Reconfiguration Complete Message.

u)
SS transmits 10 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.
v)
 The SS waits for an SI to be received that indicates that data is available. SS issues a primary absolute grant that allows the UE to send 1 RLC PDU per TTI (signalling value 4), in a transmission that overlaps with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern.
w)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 1 RLC PDU transmitted per TTI.

x)
In up to 8 subframes of the TTI with the last scheduled E-DCH transmission, in a transmission that does not overlap with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern, SS issues a primary absolute grant that allows the UE to send 2 RLC PDU’s per TTI (signalling value 5)

y)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

z)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 2 RLC PDU’s transmitted per TTI.

aa)
In up to 8 subframes of the TTI with the last scheduled E-DCH transmission, in a transmission that does not overlap with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern, SS issues relative grant in cell 2 (non-serving) as ‘Down’. (*Note)

ab)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

ac)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 1 RLC PDU transmitted per TTI, i.e. that it has acted on the first primary grant followed by the ‘Down’ command from cell 2.

ad)
SS waits for at least 8 subframes after the TTI of the last scheduled E-DCH transmission, then removes the scheduling grant from the UE.

ae)
SS transmits 10 SDU’s of size 40 bytes (plus 1 byte RLC length indicator) on LCH1.

af)
SS waits until an SI is received.

ag)
SS issues a primary absolute grant that allows the UE to send 2 RLC PDU’s per TTI (signalling value 5), in a transmission that does not overlap with an HS-SCCH reception subframe as defined in the HS-SCCH reception pattern.

ah)
SS starts receiving looped back PDU’s and checks that UE has started using the serving grant corresponding to 2 RLC PDU’s transmitted per TTI.

*NOTE:
The absolute grants issued in steps c, j and x with signalling value 5 result in SGLUPR corresponding to 19/15. One transmission of a ‘Down’ command will result in SGLUPR corresponding to 17/15, which is sufficient for 1 RLC PDU transmission only.
Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	0A
	(
	Measurement Report


	See specific message contents for this message

	0B
	(
	ACTIVE SET UPDATE


	The SS instructs the UE to add cell 2 in the active set

	0C
	(
	ACTIVE SET UPDATE COMPLETE


	

	1
	(
	
10 RLC PDUs on LCH 1
	
 

	1a
	(
	SI indicating data
	

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

Overlapping with an HS-SCCH   reception subframe

	3
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.

	4
	(
	Void
	

	5
	(
	Within 1 HARQ-RTT of the last scheduled E-DCH transmission in Step 3, Relative Grant in cell 2 with ‘DOWN’
	Overlapping with an HS-SCCH   reception subframe

	6
	(
	10 RLC PDUs on LCH 1
	

	7
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.

	8
	(
	Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5

Overlapping with E-HICH transmission for the last PDU sent in Step 6

Not overlapping with an HS-SCCH   reception subframe

	9
	(
	10 RLC PDUs on LCH 1
	

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

	11
	(
	Void
	

	12
	(
	Relative Grant in cell 2 with ‘DOWN’
	Overlapping with E-HICH transmission for the last PDU sent in Step 10

Not overlapping with an HS-SCCH   reception subframe

	13
	(
	10 RLC PDUs on LCH 1
	

	14
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.

	15
	
	Removal of scheduling grant for the UE
	

	16
	(
	Physical Channel Reconfiguration
	’ Inactivity Threshold for UE Grant Monitoring’ set to 8 frames

	17
	(
	Physical Channel Reconfiguration Complete
	

	18
	(
	
10 RLC PDUs on LCH 1
	
 

	18a
	(
	SI indicating data
	

	19
	(
	
Absolute grant allowing the UE to transmit 1 RLC PDU per TTI
	Signalling value 4

Overlapping with an HS-SCCH   reception subframe

	20
	(
	MAC es PDU containing 1 RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.

	21
	
	In up to 8 subframes of the last scheduled E-DCH transmission in Step 20, absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5

Not overlapping with an HS-SCCH   reception subframe

	22
	(
	10 RLC PDUs on LCH 1
	

	23
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.

	24
	
	Void
	

	25
	
	In up to 8 subframes of the last scheduled E-DCH transmission in Step 23, Relative Grant in cell 2 with ‘DOWN’
	Not overlapping with an HS-SCCH   reception subframe

	26
	(
	10 RLC PDUs on LCH 1
	

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

	28
	(
	At least 8 subframes after the last scheduled E-DCH transmission in Step 27, removal of scheduling grant for the UE
	

	29
	(
	10 RLC PDUs on LCH 1
	

	30
	(
	SI indicating data on LCH 1
	

	31
	(
	Absolute grant allowing the UE to transmit 2 RLC PDUs per TTI
	Signalling value 5

Not overlapping with an HS-SCCH   reception subframe 

	32
	(
	MAC es PDU containing more than one  RLC PDU from LCH 1
	This step is repeated until all RLC SDU’s are received.


Specific Message Contents

MEASUREMENT REPORT (Step 0a)

Use the same message as specified in 34.108 except for the following:

	Information Element
	Value/remark

	Message Type
	

	Integrity check info
	

	     - Message authentication code
	This IE is checked to see if it is present.  The value is compared against the XMAC-I value computed by SS. The first/ leftmost bit of the bit string contains the most significant bit of the MAC-I.

	     - RRC Message sequence number
	This IE is checked to see if it is present.  The value is used by SS to compute the XMAC-I value.

	Measurement identity
	1

	Measured Results
	

	         - Intra-frequency measured results
	Check to see if measurement results for 2 cells are included (the order in which the different cells are reported is not important)

	          - Cell measured results
	

	           - Cell Identity
	Checked that this IE is absent

	           - Cell synchronisation information
	Checked that this IE is present and includes IE COUNT-C-SFN frame difference

	           - Primary CPICH info
	

	            - Primary scrambling code
	Refer to clause titled "Default settings for cell No.2 (FDD)" in clause 6.1 of TS 34.108

	           - CPICH Ec/N0
	Checked that this IE is absent

	           - CPICH RSCP
	Checked that this IE is present

	           - Pathloss
	Checked that this IE is absent

	          - Cell measured results
	

	           - Cell Identity
	Checked that this IE is absent

	           - Cell synchronisation information
	Checked that this IE is absent

	           - Primary CPICH info
	

	            - Primary scrambling code
	Refer to clause titled "Default settings for cell No.1 (FDD)" in clause 6.1 of TS 34.108

	           - CPICH Ec/N0
	Checked that this IE is absent

	           - CPICH RSCP
	Checked that this IE is present

	           - Pathloss
	Checked that this IE is absent

	Measured results on RACH
	Checked that this IE is absent

	Additional measured results
	Checked that this IE is absent

	Event results
	

	            - Intra-frequency measurement event results
	

	               - Intra-frequency event identity
	1a

	               - Cell measurement event results
	

	                   - Primary CPICH info
	

	                       - Primary scrambling code
	Refer to clause titled "Default settings for cell No.2 (FDD)" in clause 6.1 of TS 34.108


ACTIVE SET UPDATE (Step 0b)

The message to be used in this test is defined in TS 34.108, clause 9, with the following exceptions:

	Information Element
	Value/remark

	Activation time
	Not Present

	DTX-DRX timing information
	

	CHOICE timing
	Continue

	DTX-DRX Information
	Not Present

	Radio link addition information
	

	   - Primary CPICH Info
	

	     - Primary scrambling code
	Primary scrambling code of Cell 2

	         - Downlink F-DPCH info for each RL
	

	           - Primary CPICH usage for channel estimation
	Primary CPICH may be used

	           - F-DPCH frame offset
	Calculated value from Cell synchronisation information

	           - F-DPCH slot format
	3 if UE supports enhanced F-DPCH, otherwise Not Present

	           - Secondary CPICH info
	Not Present

	           - Secondary scrambling code
	Not Present

	           - Code number
	12

	           - TPC combination index
	1

	         - CHOICE E-HICH Information
	

	           - E-HICH Information
	

	             - Channelisation code
	4

	             - Signature sequence
	1

	         - CHOICE E-RGCH Information
	

	           - E-RGCH Information
	

	             - Signature Sequence
	0

	             - RG combination index
	2


7.1.6.2.11.5
Test requirements

1.
After step 2, UE will start sending 2 RLC PDU’s per TTI.

2.
After step 6, UE will start sending 1 RLC PDU per TTI.

3.
After step 9, UE will start sending 2 RLC PDU’s per TTI.

4.
After step 13, UE will start sending 1 RLC PDU per TTI.

5.
After step 19, UE will start sending 1 RLC PDU per TTI.

6.
After step 22, UE will start sending 2 RLC PDU’s per TTI.

7.
After step 26, UE will start sending 1 RLC PDU per TTI.

8.
After Step 31, UE will start sending 2 RLC PDU’s per TTI.

