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7.1.5
HS-DSCH MAC-hs

7.1.5.1
MAC-hs reordering and stall avoidance
7.1.5.1.1
Definition and applicability

All UEs which support HS-PDSCH.

7.1.5.1.2
Conformance requirement

When a MAC-hs PDU with TSN = SN is received:

-
If SN is within the receiver window:

-
if SN < next_expected_TSN,  or this MAC-hs PDU has previously been received:

-
the MAC-hs PDU shall be discarded.

-
else:
-
the MAC-hs PDU is placed in the reordering buffer at the place indicated by the TSN.

-
If SN is outside the receiver window:

-
the received MAC-hs PDU shall be placed above the highest received TSN in the reordering buffer, at the position indicated by SN;

-
RcvWindow_UpperEdge shall be set to SN thus advancing the receiver window;

-
any MAC-hs PDUs with TSN ( RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE, i.e. outside the receiver window after its position is updated, shall be removed from the reordering buffer and be delivered to the disassembly entity;
-
next_expected_TSN shall be set to RcvWindow_UpperEdge – RECEIVE_WINDOW_SIZE + 1; 

-
All received MAC-hs PDUs with consecutive TSNs from next_expected_TSN (included) up to the first not received MAC-hs PDU are delivered to the disassembly entity.
-
next_expected_TSN shall be advanced  to the TSN of this first not received MAC-hs PDU.
[...]

If no timer T1 is active:

-
the timer T1 shall be started when a MAC-hs PDU with TSN > next_expected_TSN is correctly received. 
-
T1_TSN shall be set to the TSN of this MAC-hs PDU.
If a timer T1 is already active:

-
no additional timer shall be started, i.e. only one timer T1 may be active at a given time.

The timer T1 shall be stopped if:

-
the MAC-hs PDU with TSN = T1_TSN can be delivered to the disassembly entity before the timer expires.

When the timer T1expires and T1_TSN > next_expected_TSN:

-
all correctly received MAC-hs PDUs with TSN > next_expected_TSN up to and including T1_TSN-1 shall be delivered to the disassembly entity;

-
all correctly received MAC-hs PDUs up to the next not received MAC-hs PDU shall be delivered to the disassembly entity.
-
next_expected_TSN shall be set to the TSN of the next not received MAC-hs PDU.
When the timer T1 is stopped or expires, and there still exist some received MAC-hs PDUs that can not be delivered to higher layer:

-
timer T1 is started
-
set T1_TSN to the highest TSN among those of the MAC-hs PDUs that can not be delivered.

[...]

Reference(s)

TS 25.321 clauses 11.6.2.3.1, 11.6.2.3.2

7.1.5.1.3
Test purpose

1.
To confirm that the UE performs MAC-hs reordering and delivers RLC PDUs in order to RLC. 

2.
To confirm that the UE performs stall avoidance in case of missing MAC-hs PDUs based on a) window based stall avoidance and b) timer based stall avoidance.

7.1.5.1.4
Method of test
Initial conditions

System Simulator:

Default configurations for HS-DSCH tests [FSS]

User Equipment:

The SS follows the procedure in TS 34.108 7.4.2.6 (Mobile Terminated) so that the UE shall be in state BGP 6-17 (PS-DCCH + DTCH HS-DSCH). During the procedure the radio bearer defined in TS 34.108 clause [TBD]  shall be established. The following parameters are specific for this test case:

	Parameter
	Value

	MAC-hs receiver window size
	32

	MAC-hs reordering timer T1
	400 ms


The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets.

Test procedure

In this test procedure each MAC-hs PDU contains one RLC PDU carrying one SDU of size 39 octets and one length indicator indicating the end of the SDU.

a)
The SS transmits a MAC-hs PDU with Transmission Sequence Number (TSN) = 0 containing an RLC PDU with SN=0.

b)
The SS transmits a MAC-hs PDU with TSN = 1 containing an RLC PDU with SN=1.

c)
The SS checks that the RLC PDUs with SN=0,1 are looped back

d)
The SS repeats the transmission of the MAC-hs PDUs in step a) and b) with identical content except that the RLC PDUs have SN 2,3

e)
The SS checks that no data is looped back (the data is discarded in the UE)

f)
The SS transmits a MAC-hs PDU with TSN = 3 containing an RLC PDU with SN=3
g)
The SS waits 350 ms and checks that no data is looped back and no RLC status report is received during that time

h)
The SS transmits a MAC-hs PDU with TSN = 2 containing an RLC PDU with SN=2

i)
 The SS checks that the RLC PDUs with SN = 2,3 are looped back

j)
The SS transmits a MAC-hs PDU with TSN = 6 containing an RLC PDU with SN=4

k)
The SS transmits a MAC-hs PDU with TSN = 7 containing an RLC PDU with SN=5

l) 
The SS transmits a MAC-hs PDU with TSN = 38 containing an RLC PDU with SN=6

m)
The SS checks that the RLC PDU with SN = 4 and 5 is looped back but the RLC PDU with SN = 6 is not looped back

n)
The SS waits 350 ms and checks that the RLC PDU with SN = 6 is looped back after this time

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-hs PDU with TSN = 0, containing RLC PDU with SN = 0
	

	2
	(
	RLC PDU with SN 0
	

	3
	(
	MAC-hs PDU with TSN = 1, containing RLC PDU with SN = 1
	

	4
	(
	RLC PDU with SN 1
	

	5
	(
	MAC-hs PDU with TSN = 0, containing RLC PDU with SN = 2
	The duplicated data is discarded in the UE

	6
	(
	MAC-hs PDU with TSN = 1, containing RLC PDU with SN = 3
	The duplicated data is discarded in the UE

	7
	(
	MAC-hs PDU with TSN = 3, containing RLC PDU with SN = 3
	

	8
	
	SS waits 350 ms and checks that no data is looped back and no RLC status report is received
	The waiting time may need to be adjusted to assure that T1 has not expired in the UE

	9
	(
	MAC-hs PDU with TSN = 2, containing RLC PDU with SN = 2
	

	10
	(
	RLC PDUs with SN 2,3
	

	11
	(
	MAC-hs PDU with TSN = 6, containing RLC PDU with SN = 4
	

	12
	(
	MAC-hs PDU with TSN = 7, containing RLC PDU with SN = 5
	

	13
	(
	MAC-hs PDU with TSN = 38, containing RLC PDU with SN = 6
	SS need to transmit this PDU before timer T1 in UE expires (400 ms after reception of MAC-hs PDU with TSN=6). Note: TA

	14
	(
	RLC PDUs with SN 4,5
	The RLC PDUs with SN = 4,5 is looped back after reception of the MAC_hs PDU in step 13, i.e. before timer T1 expires

	15
	
	SS waits 350 ms and checks that the RLC PDU with SN = 6 is not looped back during this time
	

	16
	(
	RLC PDU with SN 6
	The RLC PDU with SN = 6 is looped back after expiry of T1.

Note: TB

	NOTE 1:  The RLC SN in step 5,6 is increased since otherwise the data would be discarded by RLC even if the MAC-hs reordering does not work correctly. SInce the data is discarded the same RLC SN can be reused later in the test sequence.

NOTE 2:   In step 8 the absence of an RLC status report is used to check that the RLC PDU with SN = 3 is not delivered to RLC. If the RLC PDU was delivered to RLC the gap in the SN would trigger a status report (detection of missing PDUs).

NOTE3:   In step13, the timer T1 is restarted in the UE since the PDU with TSN = 38 can not be delivered to higher layers.


Specific Message Contents

None

7.1.5.1.5
Test requirements

1.
After step 1, the RLC PDU with SN = 0 shall be looped back

2.
After step 3, the RLC PDU with SN = 1 shall be looped back

3.
After step 5 and 6 , no data shall be looped back

4.
After step 7, no data shall be looped back and no RLC status report shall be received

5.
After step 9, the RLC PDUs with SN = 2,3 shall be looped back

6.
After step 13, the RLC PDUs with SN = 4,5 shall be looped back

7.
 In step 16, the RLC PDU with SN = 6 shall be looped back and TB –TA shall be equal to 400 ms . 

7.1.5.2
Priority queue handling
7.1.5.2.1
Definition and applicability

All UEs which support HS-PDSCH.

7.1.5.2.2
Conformance requirement

Reordering Queue distribution:

The reordering queue distribution function routes the MAC-hs PDUs to the correct reordering buffer based on the Queue ID.

[...]

The HARQ process processes the Queue ID in the received MAC-hs PDUs. The UE shall:

-
arrange the received MAC-hs PDUs in queues based on the Queue ID.

[...]

7.1.5.2.3
Test purpose

1.
To confirm that the UE handles several priority queues, where different radio bearers are mapped to different queues.
7.1.5.2.4
Method of test
Initial conditions

System Simulator:

Default configurations for HS-DSCH tests [FSS]

User Equipment:

The SS follows the procedure in TS 34.108 7.4.2.6 (Mobile Terminated) so that the UE shall be in state BGP 6-17 (PS-DCCH + DTCH HS-DSCH). A radio bearer configuration is configured according to the following:

	Logical Channel ID
	MAC-d flow (DL) / TrCH ID (UL)
	Queue ID
	Comment

	1
	1
	1
	

	2
	1
	1
	

	3
	2
	2
	

	4
	2
	3
	

	5
	3
	4
	

	NOTE:  LCH 1-2 emulates logical channels with the same priority whereas LCH 3-4 emulates logical channels with different priorities.


The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets.

Test procedure

In this test procedure each MAC-hs PDU contains one RLC PDU carrying one SDU of size 39 octets and one length indicator indicating the end of the SDU.

a)
The SS transmits a MAC-hs PDU where:

1.
The TSN = 0 

2.
The Queue ID = 0 

3.
The MAC-hs PDU contains an RLC PDU with SN=0.

b)
The SS checks that the RLC PDU with SN=0 is looped back and checks that the transport channel and logical IDs are correct.
c)
The SS repeats steps a), b) with the Logical channel ID and Queue ID field set as follows:

	Iteration
	Logical Channel ID
	Queue ID Value

	1
	1
	1

	2
	2
	1

	3
	3
	2

	4
	4
	3

	5
	5
	4


Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-hs PDU with TSN=0 containing an RLC PDU with SN = 0. The Logical channel ID and Queue ID are set according to the table above.
	

	2
	(
	RLC PDU with SN 0
	

	


Steps 1 to 2 of the expected sequence are repeated for iteration 2-5. 

7.1.5.2.5
Test requirements

1. In step 2, for each iteration, the RLC PDU with SN=0 shall be looped back with the transport channel and logical channel ID as specified by the table below:

	Iteration
	Logical Channel ID
	Transport Channel ID

	1
	1
	1

	2
	2
	1

	3
	3
	2

	4
	4
	2

	5
	5
	3


7.1.5.3
MAC-hs PDU header handling
7.1.5.3.1
Definition and applicability

All UEs which support HS-PDSCH.

7.1.5.3.2
Conformance requirement

MAC PDU (HS-DSCH):
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[...]

The following fields are included in the MAC header for HS-DSCH:

-
Version Flag (VF):
The VF field is a one bit flag providing extension capabilities of the MAC-hs PDU format. The VF field shall be set to zero and the value one is reserved in this version of the protocol.

-
Queue identifier (Queue ID):
The Queue ID field provides identification of the reordering queue in the receiver, in order to support independent buffer handling of data belonging to different reordering queues. The length of the Queue ID field is 3 bit.

-
Transmission Sequence Number (TSN):
The TSN field provides an identifier for the transmission sequence number on the HS-DSCH. The TSN field is used for reordering purposes to support in-sequence delivery to higher layers. The length of the TSN field is 6 bit.

-
Size index identifier (SID):
The SID fields identifies the size of a set of consecutive MAC-d PDUs. The MAC-d PDU size for a given SID is configured by higher layers and is independent for each Queue ID. The length of the SID field is 3 bit.

-
Number of MAC-D PDUs (N):
The number of consecutive MAC-d PDUs with equal size is identified with the N field. The length of the N field is 7 bits. In FDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 70. In 1.28 Mcps TDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 45. In 3.84 Mcps TDD mode, the maximum number of PDUs transmitted in a single TTI shall be assumed to be 318. If more PDUs than the defined maximum number of PDUs for the corresponding mode are received, the UE behaviour is unspecified.
-
Flag (F):
The F field is a flag indicating if more SID fields are present in the MAC-hs header or not. If the F field is set to "0" the F field is followed by a SID field. If the F field is set to "1" the F field is followed by a MAC-d PDU.

[...]

a)
Use of reserved coding in the MAC header


If the MAC entity receives a MAC PDU with a header field using a value marked as reserved for this version of the protocol, it shall discard the PDU, unless explicitly mentioned otherwise.

b)
Inconsistent MAC header


If the MAC entity receives a MAC PDU with a header inconsistent with the configuration received from RRC, it shall discard the PDU. E.g.: In case DTCH is mapped to RACH/FACH, the MAC entity shall discard a PDU with a C/T field indicating a logical channel number that is not configured.

[...]

Reference(s)

TS 25.321 clauses 9.1.4, 9.2.2, 10 

7.1.5.3.3
Test purpose

1. To confirm that the UE discards PDUs with reserved values of the fields in the MAC header

2. To confirm that the UE discards PDUs with values in the MAC header that are inconsistent with the RRC configuration.

3. To confirm that the UE correctly reads the MAC header and disassembles the MAC-hs PDU into MAC-d PDUs and delivers the MAC-d PDUs to the RLC layer.

7.1.5.3.4
Method of test
Initial conditions

System Simulator:

Default configurations for HS-DSCH tests [FSS]

User Equipment:

The SS follows the procedure in TS 34.108 7.4.2.6 (Mobile Terminated) so that the UE shall be in state BGP 6-17 (PS-DCCH + DTCH HS-DSCH). The following parameters are specific for this test case:

	Parameter
	Value

	UMD_PDU_size1
	128 bit

	UMD_PDU_size2
	320 bit

	Queue ID
	0

	Size Index Identifier (SID)
	SID =0: 128 bit

SID =1: 320 bit

	MAC-hs reordering timer T1
	400 ms

	MAC-hs receiver window size
	32


The RB is configured with 2 RLC PDU sizes UMD_PDU_size1 and UMD_PDU_size2.

The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 14 octets.

Test procedure

a)
The SS transmits a MAC-hs PDU containing:

10 RLC UMD PDUs where:

RLC PDUs with SN= 0, 2, 4, 6, 8, 10 has the PDU size UMD_PDU_size1 and contains one SDU of length 15 octets and one length indicator indicating the end of the SDU.

RLC PDUs with SN= 1, 3, 5, 7, 9, 11 has the PDU size UMD_PDU_size2 and contains one SDU of length 39 octets and one length indicator indicating the end of the SDU.

The MAC fields in the MAC-hs header shall be set according to 25.321 with the following exception:
	Field
	Value

	Version flag VF
	1


b)
The SS checks that the UE does not loop back any data (since the MAC-hs PDU in the previous step is discarded)

c)
The SS again transmits a MAC-hs PDU as in a) above, but this time sets the fields in the MAC-hs header according to 25.321 with the following exception:

	Field
	Value

	Size index identifier (SID)
	2


The sequence numbers in the RLC headers shall be identical with those sent in a).

d)
The SS checks that the UE does not loop back any data (since the MAC-hs PDU in the previous step is discarded)

e)
The SS again transmits a MAC-hs PDU as in a) above, but this time sets the fields in the MAC-hs header according to 25.321. The sequence numbers in the RLC headers shall be identical with those sent in a).

f)
The SS checks that the UE loops back 10 RLC PDUs and checks the sequence numbers of the RLC PDUs

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-hs PDU with a reserved value of the version flag
	discarded by the UE

	2
	
	wait for 350 ms
	SS checks that no RLC PDUs are looped back

	3
	(
	MAC-hs PDU with a value of the size index identifier that is inconsistent with RRC configuration
	discarded by the UE

	4
	
	wait for 350 ms
	SS checks that no RLC PDUs are looped back

	5
	(
	MAC-hs PDU with correct values of the MAC-hs header
	Accepted by the UE and the contained data is looped back.

	6
	(
	RLC PDUs with SN 0,1, ...,10
	

	


Specific Message Contents

See test procedure

7.1.5.3.5
Test requirements

1. After step 1, no data shall be looped back to the SS

2. After step 3, no data shall be looped back to the SS

3. After step 5, the RLC PDUs with SN =0,1, ...,10 shall be looped back to the SS

7.1.5.4
MAC-hs retransmissions
7.1.5.4.1
Definition and applicability

All UEs which support HS-PDSCH.

7.1.5.4.2
Conformance requirement

[...]

The UE shall:

-
if the New Data Indicator has been incremented compared to the value in the previous received transmission in this HARQ process or this is the first received transmission in the HARQ process:

-
replace the data currently in the soft buffer for this HARQ process with the received data.
-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
generate a positive acknowledgement (ACK) of the data in this HARQ process;

-
discard the received data;

-

assume that the data has been successfully decoded.
-
if the New Data Indicator is identical to the value used in the previous received transmission in the HARQ process:
-
if the Transport Block Size index value is equal to 111111 (FDD only):

-
assume that the transport block size is identical to the last valid transport block size signalled for this HARQ process.

-
if the data has not yet been successfully decoded:
-
combine the received data with the data currently in the soft buffer for this HARQ process.

-
if the data in the soft buffer has been successfully decoded and no error was detected:

-
deliver the decoded MAC-hs PDU to the reordering entity;

-
generate a positive acknowledgement (ACK) of the data in this HARQ process.

-
else:

-
generate a negative acknowledgement (NAK) of the data in this HARQ process;

-
schedule the generated positive or negative acknowledgement for transmission and the time of transmission relative to the reception of data in a HARQ process is configured by upper layer.

[...]

Reference(s)

TS 25.321 clauses 11.6.22

7.1.5.4.3
Test purpose

1. To confirm that the UE correctly transmit positive and negative acknowledgements when receiving MAC-hs PDUs
7.1.5.4.4
Method of test
Initial conditions

System Simulator:

Default configurations for HS-DSCH tests [FSS]

User Equipment:

The SS follows the procedure in TS 34.108 7.4.2.6 (Mobile Terminated) so that the UE shall be in state BGP 6-17 (PS-DCCH + DTCH HS-DSCH). During the procedure the radio bearer defined in TS 34.108 clause [TBD] shall be established. 

The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets.

Test procedure

In this test procedure each MAC-hs PDU contains one RLC PDU carrying one SDU of size 39 octets and one length indicator indicating the end of the SDU.

a)
The SS transmits a MAC-hs PDU where:

1.
The TSN = 0 

2.
The HARQ process id = 0

3.
The Queue ID = 0 

4.
The MAC-hs PDU contains an RLC PDU with SN=0.

5.
The physical layer CRC is modified such that the CRC check in the UE will fail

b)
The SS checks that a negative acknowledgement is received for the correct HARQ process

c)
The SS transmits a MAC-hs PDU with the same content as in step a) but where the CRC is correct

d)
The SS checks that a postivive acknowledgement is received for the correct HARQ process

e)
The SS repeats steps a), b), c), d) with the HARQ process, TSN and RLC SN set as follows:

	Iteration
	HARQ process
	TSN
	RLC SN

	1
	0
	0
	0

	2
	1
	1
	1

	3
	2
	2
	2

	4
	3
	3
	3

	5
	4
	4
	4

	6
	5
	5
	5

	7
	6
	6
	6

	8
	7
	7
	7


Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-hs PDU sent in process N
	Erroneous CRC

	2
	(
	MAC-hs negative acknowledgement with process id = N
	

	3
	(
	MAC-hs PDU sent in process N
	

	4
	(
	MAC-hs positive acknowledgement with process id = N
	

	NOTE:  The process id N in step 1-4 is taken from the table in the Test procedure description above.


Steps 1 to 4 of the expected sequence are repeated for iteration 2-8. 

7.1.5.4.5
Test requirements

1.
After step 1, a MAC-hs negative acknowledgement shall be received for the correct HARQ process

2.
After step 3, a MAC-hs positive acknowledgement shall be received for the correct HARQ process
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