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7.1.6a.2
MAC-es/e – Scheduling

7.1.6a.2.1
Correct settings of MAC-es/e scheduling information

7.1.6a.2.1.1
Definition and applicability

All UEs which support E-DCH and 3.84Mcps or 7.68Mcps TDD.

7.1.6a.2.1.2
Conformance requirement

This control information is used by UEs to indicate to the Node B the amount of resources they require. Scheduling Information is sent via the E-PUCH in the MAC-e header when the UE is granted resource and by the E-RUCCH when no resource has been granted. Scheduling Information consists of three components as defined in subclause 9.2.6.3.3 -

-
Buffer Information: This consists of:


-
Highest priority Logical Channel (HLID)


-
Total E-DCH Buffer Status (TEBS)


-
Highest priority Logical channel Buffer Status (HLBS)

-
UE Power Headroom (UPH): The UPH field indicates the ratio of the maximum UE transmission power and the calculated UE transmit power defined as in [18] that would result for e equal to 0. The length of UPH is 5 bits.
-
Serving and Neighbour Cell Pathloss (SNPL): This may be used by the Node-B to assist with its estimation of the degree of intercell interference each UE will generate and hence the absolute grant power value and physical resources to assign . The length of SNPL is 5 bits.

The length of TEBS field is 5 bits, the values taken by TEBS are shown in Table 9.2.5.3.2-1[in TS25.331]. The length of HLBS is 4 bits, the values taken by HLBS are shown in table 9.2.5.3.2-2 [in TS25.331].
[…]

If a UE has no Grant and the TEBS becomes larger than zero, the transmission of Scheduling Information shall be sent via E-RUCCH.

If the UE has a Grant then Scheduling Information may be included in the MAC-e PDU according to subclause 9.2.4.2. If the UE has a Grant and scheduling information delay timer ≥ T-SCHED then the UE shall include Scheduling Information in the next MAC-e PDU sent and the scheduling information delay timer shall be restarted. If the UE does not receive any Grant before the scheduling information delay timer > T-SCHED + T-RUCCH /2 then the UE shall send scheduling information via the E-RUCCH and shall stop and reset the scheduling information delay timer.

Reference(s)

TS 25.321 clause 9.2.6.3, 11.9.1.4a

7.1.6a.2.1.3
Test purpose

The purpose of this test case is to verify that the UE sends the E-DCH scheduling information with correct content and with correct triggers.

7.1.6a.2.1.4
Method of test
Initial conditions

System Simulator:

1 cell, default parameters, Ciphering Off.

User Equipment:

The SS establishes the reference radio bearer configuration specified in TS 34.108 clause 6.11.4h using condition A15 as specified in clause 9.1 of TS 34.108. 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

	8 (LCH2)
	3
	2
	RB17

	Note:
The RAB combination also includes SRBs on E-DCH on MAC-d flow 1 which is not used in the testcase


The following parameters are specific for this test case:

	Parameter
	Value

	T-RUCCH
	200 ms (see 25.331 10.3.6.103) Note 1

	T-SCHED
	160ms (see 25.331 10.3.6.103)

	E-DCH MAC-d flow multiplexing list
	11111111 (See 25.331 10.3.5.1b) Note 2

	E-DCH Transport Block Size Table
	0

	Note 1: 
The persistence value will result in the time between sending scheduling information on the E-RUCCH to obe variable, however only a single ASC is defined and thus the persistence is configured to 1.

Note 2:
This configuration means that all MAC-d flows can be multiplexed in the same TTI


The UE is placed into UE test loop mode 1 with the UL SDU size set to 39 octets for RB25 and RB17.

Test procedure

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). LCH1 is mapped to MAC-d flow 2 and LCH2 is mapped to MAC-d flow 3.

a)
The SS has not issued any scheduling grant for E-DCH to the UE

b)
The SS waits for at least 1000 ms and verifies that no SI is received

c)
The SS transmits 1 SDU of size 40 bytes (plus 1 byte RLC length indicator) on LCH2

d)
The SS waits until an SI is received at time T0
e)
The SS waits until the next SI is received at time T1 and checks the content

f)
The SS transmits 1 SDU of size 40 bytes (plus 1 byte RLC length indicator) on LCH 1 at time T2
g)
The SS waits until the next SI is received at time T3 and checks the content 

h)
The SS issues an absolute grant that allows the UE to transmit 1 SDUs/TTI 

i)
The SS waits until all data has been received

j)
The SS removes the scheduling grant for the UE

k)
The SS transmits 24 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH 1

l)
The SS issues an absolute grant that allows the UE to transmit 1 SDUs/TTI

m)
The SS waits until the next SI is received with payload at time T4
n)
The SS waits until the next SI is received with payload at time T5

o)
The SS waits until all data is received

p)
Void

q)
The SS issues an absolute grant that allows the UE to transmit 5 SDUs/TTI 

r)
The SS transmits 5 SDU of size 40 bytes (plus 1 byte RLC length indicator) on LCH1

s)
The SS waits until the 5 SDUs are received and checks that contain both a regular SI and the special DDI (value = 63) NOTE

NOTE:
5 336 bit PDUs and 18 bit Mac-e/es header require a TB size of 1698 bits. The nearest higher TB size is 1730, which is able to additionally hold an SI + the special DDI.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	SS
	
	After the radio bearer has been established the SS waits 1000 ms. No SI shall be received during this time

	2
	(
	1 RLC PDUs on LCH 2
	

	3
	(
	SI indicating data on LCH 2
	Time T0

	4
	(
	SI indicating data on LCH 2
	Time T1

	5
	(
	1 RLC PDUs on LCH 1
	Time T2

	6
	(
	SI indicating data on LCH 1 and LCH 2
	Time T3. Presence of data on LCH 1 and LCH 2 can be verified from the indicated fraction of data on LCH1

	7
	(
	Absolute grant allowing the UE to transmit 1 RLC PDUs per TTI
	

	8
	(
	Data on LCH 1 and LCH 2
	

	8a
	(
	Removal of absolute grant
	

	9
	(
	24 RLC PDUs on LCH 1
	

	9a
	(
	Absolute grant allowing the UE to transmit 1 RLC PDUs per TTI
	

	10
	(
	Data and SI
	Time T4

	11
	(
	Data only
	

	12
	(
	Data and SI
	Time T5

	13
	(
	Data only
	

	14
	SS
	
	After all data has been received, SS waits 1000ms. No SI shall be received during this time.

	15
	(
	void
	

	16
	(
	void
	

	17
	(
	Absolute grant allowing the UE to transmit 5 RLC PDUs per TTI
	

	18
	(
	5 RLC PDUs on LCH 1
	

	19
	(
	Data and SI
	The received transport block shall in addition to the 5 PDUs contain a regular SI and the special DDI (value = 63).

As there is no data left in buffers, TEBS is set as 0, HLID is set as ‘0000’ and  HLBS is set as 0.

	NOTE 1:
General timer tolerance as defined by 34.108 sub-clause 4.2.3 applies.

NOTE 2:
Step 10 and 11 can occur in any order. SS should accept these PDUs in any order and verify the time difference between T5 and T4 as per the test requirement.


Specific Message Contents

None

7.1.6a.2.1.5
Test requirements

1.
In step 1 the SS shall not receive any SI since the UE buffer is empty

2.
In step 3 the SS shall receive an SI (content ignored)


3.
In step 4 the SS shall receive an SI indicating 

-
Total E-DCH Buffer Status (TEBS) Index = 6 (32 < TEBS ≤ 42).

-
Highest priority Logical channel ID (HLID) = LCH 2.

-
Highest Priority Logical Channel Buffer Status (HLBS) Index = 15 (82% < HLBS ≤ 100%).
4.
In step 6 the SS shall receive an SI indicating 

-
Total E-DCH Buffer Status (TEBS) Index = 9 (73 < TEBS ≤ 97).

-
Highest priority Logical channel ID (HLID) = LCH 1.

-
Highest Priority Logical Channel Buffer Status (HLBS) Index = 12 (45% < HLBS ≤ 55%).

5.
T1-T0 shall equal 200 ms

6.
T3-T2 shall be less then 120 ms. Note 1.

7.
T5-T4 shall equal 160ms

8.
In step 14, the SS shall not receive any SI since the UE buffer is empty.

9.
In step 19, the received transport block shall in addition to the payload include a regular SI and the special DDI (value = 63). TEBS, HLID and HLBS shall be set as zero.

NOTE 1:
120ms = 2 TTI(for Data to be transmitted from RLC to MAC) + Maximum UE test loop delay ( 10*TTI according to 34.109=100ms).
7.1.6a.2.2
Correct settings of MAC-es/e scheduling information when scheduling delay timer expires
7.1.6a.2.2.1
Definition and applicability

All UEs which support E-DCH and 3.84Mcps or 7.68Mcps TDD.

7.1.6a.2.2.2
Conformance requirement

If the UE has a Grant then Scheduling Information may be included in the MAC-e PDU according to subclause 9.2.4.2. If the UE has a Grant and scheduling information delay timer ≥ T-SCHED then the UE shall include Scheduling Information in the next MAC-e PDU sent and the scheduling information delay timer shall be restarted. If the UE does not receive any Grant before the scheduling information delay timer > T-SCHED + T-RUCCH /2 then the UE shall send scheduling information via the E-RUCCH and shall stop and reset the scheduling information delay timer.
Reference(s)

TS 25.321 clause 11.9.1.4a

7.1.6a.2.2.3
Test purpose

The purpose of this test case is to verify that the UE sends the E-DCH scheduling information using the correct trigger when a previous grant has been sent to the UE so the scheduling information delay timer is running but no subsequent grant is sent to the UE.
7.1.6a.2.2.4
Method of test
Initial conditions

System Simulator:

1 cell, default parameters, Ciphering Off.

User Equipment:

The SS establishes the reference radio bearer configuration specified in TS 34.108 clause 6.11.4h using condition A15 as specified in clause 9.1 of TS 34.108. 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

	8 (LCH2)
	3
	2
	RB17

	Note:
The RAB combination also includes SRBs on E-DCH on MAC-d flow 1 which is not used in the testcase


The following parameters are specific for this test case:

	Parameter
	Value

	T-RUCCH
	200 ms (see 25.331 10.3.6.103) Note 1

	T-SCHED
	160ms (see 25.331 10.3.6.103)

	E-DCH MAC-d flow multiplexing list
	11111111 (See 25.331 10.3.5.1b) Note 2

	Note 1: 
The persistence value will result in the time between sending scheduling information on the E-RUCCH to obe variable, however only a single ASC is defined and thus the persistence is configured to 1.

Note 2:
This configuration means that all MAC-d flows can be multiplexed in the same TTI


The UE is placed into UE test loop mode 1 with the UL SDU size set to 39 octets for RB25 and RB17.

Test procedure

The UE is configured with two logical channels, LCH1 (with priority 1) and LCH2 (with priority 2). LCH1 is mapped to MAC-d flow 2 and LCH2 is mapped to MAC-d flow 3.

a)
The SS has not issued any scheduling grant for E-DCH to the UE

b)
The SS waits for at least 1000 ms and verifies that no SI is received

c)
The SS transmits 10 SDUs of size 40 bytes (plus 1 byte RLC length indicator) on LCH2

d)
The SS waits until an SI is received at T0.
h)
The SS issues an absolute grant that allows the UE to transmit 1 SDUs/TTI once every 40ms.

i)
The SS continues to send absolute grants while waiting to receive a SI from the UE sent in a MAC-e PDU at time T1. 
j)
The SS stops issuing absolute grants to the UE.
k)
The SS waits for a SI from the UE at T2.
Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	SS
	
	After the radio bearer has been established the SS waits 1000 ms. No SI shall be received during this time

	2
	(
	10 RLC PDUs on LCH 2
	

	3
	(
	SI indicating data on LCH 2
	Time T0

	4
	(
	Absolute grant allowing the UE to transmit 1 RLC PDUs per TTI
	This grant is made every 40ms until step 6.

	5
	(
	Data on LCH 2 (no SI included)
	

	6
	(
	Data on LCH 2 (with SI included)
	Time T1

	7
	
	SS stops sending absolute grants to the UE 
	

	8
	(
	E-RUCCH which contains SI
	Time T2


Specific Message Contents

None

7.1.6a.2.1.5
Test requirements

1.
In step 1 the SS shall not receive any SI since the UE buffer is empty

2.
In step 3 the SS shall receive an SI (content ignored)


3.
T1-T0 shall equal 160 ms

4.
T2-T1 shall be less then 260 ms. 
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