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7.1.5.8.5
Test requirements

For each TFRC the UE shall return a UL RLC SDUs with the same content as the first 312 bits of the test data sent by the SS in downlink.
7.1.5a
HS-DSCH MAC-ehs
7.1.5a.1
MAC-ehs multiplexing / multiple logical channels on same queue
7.1.5a.1.1
Definition and applicability

All UEs which support MAC-ehs.
7.1.5a.1.2
Conformance requirement

-
LCH-ID demultiplexing:
The demultiplexing entity routes the MAC-ehs SDUs to correct logical channel based on the received logical channel identifier.

-
The following is allowed:
The MAC-ehs SDUs included in a MAC-ehs PDU can have a different size and a different priority and can be mapped to different priority queues. 
[...]
When MAC-ehs is configured, a MAC PDU for HS-DSCH consists of one MAC-ehs header and one or more reordering PDUs. Each reordering PDU consists of one or more reordering SDUs belonging to the same priority queue. Each reordering SDU equals a complete MAC-ehs SDU or a segment of a MAC-ehs SDU. Each MAC-ehs SDU equals a MAC-d PDU or a MAC-c PDU (FDD only). The LCH-ID and L fields are repeated per reordering SDU. The TSN and SI fields are repeated per reordering PDU.

The presence of the TSNi and SIi fields is based on the value of the LCH-IDi; if the LCH-IDi is mapped to the same reordering queue as LCH-IDi-1, there is no TSNi or SIi field. The mapping of the LCH-ID to the reordering queue is provided by upper layers [7]. The TSN1 and SI1 fields are always present.

[...]
For each MAC-d or MAC-c PDU that is delivered to the demultiplexing entity, the UE shall:

-
route MAC-d or MAC-c PDU to the correct logical channel based on the corresponding LCH ID field.

Reference(s)

TS 25.321 clauses 4.2.3.5, 9.1.4, 11.6.4.7
7.1.5a.1.3
Test purpose
To confirm that the UE handles multiple logical channels, mapped to same Mac-ehs queue.
7.1.5a.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 FFS as specified in TS 34.108, clause FFS with the logical channel, MAC-ehs queue identities set to:

	Logical Channel ID
	Mac-ehs Queue ID
	Comment

	7
	0
	RB5

	8
	0
	RB6

	9
	0
	RB7


DL MAC header type is set as MAC-ehs.
 The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets for RB5, RB6 and RB7 and RLC Mode as UM.

Test procedure

In this test procedure each DL RLC PDU consists of one RLC SDU of size 39 octets , special LI  and length indicator indicating the end of the SDU.

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

1.
The TSN1 = 0, TSN2, TSN3 are not present
2.
contains 3 MAC-ehs SDU’s one each from each RB.

b)
The SS checks that the RLC PDU’s are looped back and checks that the logical channel IDs are correct.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-ehs PDU containing 3 RLC PDU’s with TSN = 0. Each RLC corresponds to different RB’s configured
	MAC-ehs header consists of 

LCH1[7], L1[42],TSN1[0], SI1[00],F1[0]

LCH2[8],L2[42],F2[0],

LCH3[9],L3[42],F3[1] all values are in decimal

	2
	(
	Loop Backed RLC PDU’s  on RB5, RB6 and RB7
	


Specific Message Contents
None
7.1.5a.1.5
Test requirements
In Step 2, SS receives one loop backed RLC PDU on RB5, RB6 and RB7.
7.1.5a.2
MAC-ehs multiplexing / multiple logical channels on multiple queues
7.1.5a.2.1
Definition and applicability

All UEs which support MAC-ehs.
7.1.5a.2.2
Conformance requirement

-
LCH-ID demultiplexing:
The demultiplexing entity routes the MAC-ehs SDUs to correct logical channel based on the received logical channel identifier.

-
The following is allowed:
The MAC-ehs SDUs included in a MAC-ehs PDU can have a different size and a different priority and can be mapped to different priority queues. 
[...]
When MAC-ehs is configured, a MAC PDU for HS-DSCH consists of one MAC-ehs header and one or more reordering PDUs. Each reordering PDU consists of one or more reordering SDUs belonging to the same priority queue. Each reordering SDU equals a complete MAC-ehs SDU or a segment of a MAC-ehs SDU. Each MAC-ehs SDU equals a MAC-d PDU or a MAC-c PDU (FDD only). The LCH-ID and L fields are repeated per reordering SDU. The TSN and SI fields are repeated per reordering PDU.
The presence of the TSNi and SIi fields is based on the value of the LCH-IDi; if the LCH-IDi is mapped to the same reordering queue as LCH-IDi-1, there is no TSNi or SIi field. The mapping of the LCH-ID to the reordering queue is provided by upper layers [7]. The TSN1 and SI1 fields are always present.

[...]
For each MAC-d or MAC-c PDU that is delivered to the demultiplexing entity, the UE shall:

-
route MAC-d or MAC-c PDU to the correct logical channel based on the corresponding LCH ID field.

Reference(s)

TS 25.321 clauses 4.2.3.5, 9.1.4, 11.6.4.7
7.1.5a.2.3
Test purpose
To confirm that the UE handles multiple logical channels, mapped to different Mac-ehs queues.

7.1.5a.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 FFS as specified in TS 34.108, clause FFS with the logical channel, MAC-ehs queue identities set to:

	Logical Channel ID
	Mac-ehs Queue ID
	Comment

	7
	0
	RB5

	8
	1
	RB6

	9
	2
	RB7


DL MAC header type is set as MAC-ehs.
 The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets for RB5, RB6 and RB7 and RLC Mode as UM.

Test procedure

In this test procedure each DL RLC PDU consists of one RLC SDU of size 39 octets , special LI  and length indicator indicating the end of the SDU.

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

1.
The TSN1 = 0, TSN2=0, TSN3=0
2.
contains 3 MAC-ehs SDU’s one each from each RB.

b)
The SS checks that the RLC PDU’s are looped back and checks that the logical channel IDs are correct.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-ehs PDU containing 3 RLC PDU’s with all TSN’s = 0. Each RLC PDU corresponds to different RB’s configured on different MAC-ehs queues
	MAC-ehs header consists of 

LCH1[7], L1[42], TSN1[0], SI1[0], F1[0]

LCH2[8], L2[42], TSN2[0], SI2[0], F2[0]

LCH3[9], L3[42], TSN3[0], SI3[0], F3[1] where all values are in decimal

	2
	(
	Loop Backed RLC PDU  on RB5, RB6 and RB7
	


Specific Message Contents
None.
7.1.5a.2.5
Test requirements
In Step 2, SS receives one loop backed RLC PDU on RB5, RB6 and RB7.
7.1.5a.3
MAC-ehs segmentation / UE handling of partial and full PDUs
7.1.5a.3.1
Definition and applicability

All UEs which support MAC-ehs.
7.1.5a.3.2
Conformance requirement

 If MAC-ehs is configured by upper layers [7], the parameters for the MAC header are:

…
-
Segmentation Indication (SI)

The SI field indicates if the MAC-ehs SDU has been segmented. Table 9.2.2-1 shows the 2 bit SI field. 

Table 9.2.2-1: Structure of the SI field

	SI Field
	Segmentation indication

	00
	The first reordering SDU of the reordering PDU is a completeMAC-ehs SDU.

The last reordering SDU of the reordering PDU is a complete MAC-ehs SDU.

	01
	If there are more than one reordering SDUs in the reordering PDU, the last reordering SDU of the reordering PDU is a complete MAC-ehs SDU. 

The first reordering SDU of the reordering PDU is the last segment of a MAC-ehs SDU.

	10
	If there are more than one reordering SDUs in the reordering PDU, the first reordering SDU of the reordering PDU is a complete MAC-ehs SDU.

The last reordering SDU of the reordering PDU is the first segment of a MAC-ehs SDU.

	11
	If there are more than one reordering SDUs in the reordering PDU, the first reordering SDU of the reordering PDU is the last segment of a MAC-ehs SDU and the last reordering SDU of reordering PDU is the first segment of a MAC-ehs SDU.
If there is only one reordering SDU in the reordering PDU, the reordering SDU is a middle segment of a MAC-ehs SDU.


[…]

The reassembly unit processes the SI field associated with a reordering PDU. The UE shall:

-
if SI field is set to “00”:

-
deliver all MAC-d or MAC-c PDUs corresponding to MAC-ehs SDUs in the reordering PDU to demultiplexing entity;
-
discard any previously stored segment of MAC-ehs SDU.
-
if SI field is set to “01”:

-
if the received and stored segments of a MAC-ehs SDU are consecutive:

-
combine the first reordering SDU with the stored segment of MAC-ehs SDU;

- 
deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing entity.

- 
if the received and stored segments of MAC-ehs SDU are not consecutive

- 
discard the first received reordering SDU and the stored segment of MAC-ehs SDU.

-
deliver all MAC-d or MAC-c PDUs corresponding to subsequent MAC-ehs SDUs in the reordering queue to demultiplexing entity;

-
if SI field is set to “10”:

-
deliver all MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering PDU to the demultiplexing entity;

-
discard any previously stored segment of MAC-ehs SDU and store the last reordering SDU of the received reordering PDU

-
if SI field is set to “11”:

-
if the received and stored MAC-ehs SDUs are consecutive:

-
if there is only one reordering SDU in the reordering PDU:

- 
combine the received reordering SDU with the stored segment of MAC-ehs SDU:

-
if is more than one reordering SDUs in the reordering PDU:

-
combine the first received reordering SDU with the stored segment MAC-ehs SDU;

- 
deliver the MAC-d or MAC-c PDU corresponding to the combined MAC-ehs SDU to demultiplexing entity.

-
deliver all MAC-d or MAC-c PDUs corresponding to all but last reordering SDU in the reordering PDU to demultiplexing entity;

-
discard any previously stored segment of MAC-ehs SDU and store the last reordering SDU of the received reordering PDU.

-
if the received and stored segments of the MAC-ehs SDU are not consecutive:

-
discard the first received reordering SDU and the stored segment of MAC-ehs SDU;

-
if is more than one reordering SDUs in the reordering PDU:

-
deliver all MAC-d or MAC-c PDUs corresponding to all but first and last reordering SDUs in the reordering PDU to demultiplexing entity and store the last reordering SDU of the received reordering PDU.

Reference(s)

TS 25.321 clauses 9.2.2, 11.6.4.6
7.1.5a.3.3
Test purpose
1.
To test UE is able to handle all 4 SI values. 

2
To test UE is able to combine MAC-ehs SDU segments from consecutive MAC-ehs PDU’s

3.
To test UE discards stored MAC-ehs SDU segment, if it cannot be combined.

7.1.5a.3.4
Method of test
Initial conditions

System Simulator:

1 cell, default parameters, Ciphering Off.

User Equipment:

The SS establishes the reference radio bearer configuration FFS as specified in TS 34.108, clause FFS with the logical channel, MAC-ehs queue identity set to:

	Logical Channel ID
	Mac-ehs Queue ID
	Comment

	7
	0
	RB5


DL MAC header type is set as MAC-ehs.
 The radio bearer is placed into UE test loop mode 1 with the UL SDU size set to 39 octets and RLC Mode as UM.

Test procedure

In this test procedure each DL RLC PDU consists of one RLC SDU of size 39 octets , special LI  and length indicator indicating the end of the SDU.

a)
The SS transmits a MAC-ehs PDU :

The TSN = 0, SI =10, and containing one full MAC-ehs SDU 1 and one  segment of MAC-ehs SDU 2.

b) UE loops back the RLC PDU corresponding to full MAC-ehs SDU 1 and stores the segment of MAC-ehs SDU 2.
c)
The SS transmits a MAC-ehs PDU :

The TSN=1, SI=01, and containing remaining part of the MAC-ehs SDU 2 and  a full MAC-ehs SDU3.

d) UE transmits 2 loop back PDU’s corresponding to MAC-ehs SDU’s 2 and 3.

e) The SS transmits a MAC-ehs PDU:


The TSN=2, SI=11, and containing a segment  of the MAC-ehs SDU 4, a full MAC-ehs SDU5 and a segment of MAC-ehs SDU 6.

f) UE discards, segment of MAC-ehs SDU4, loop backs RLC PDU corresponding to MAC-ehs SDU5 and stores segment of MAC-ehs SDU 6.

g) The SS transmits a MAC-ehs PDU:


The TSN=3, SI=00, and containing one full MAC-ehs SDU 7.

h) UE discards stored segment of MAC-ehs SDU6, and loops back RLC PDU corresponding to MAC-ehs SDU 7. 

i) The SS transmits a MAC-ehs PDU:


The TSN=4, SI=10, and containing first segment of MAC-ehs SDU 8.

j) The SS transmits a MAC-ehs PDU:


The TSN=5, SI=11, and containing second segment of MAC-ehs SDU 8.

k) The SS transmits a MAC-ehs PDU:


The TSN=6, SI=01, and containing last segment of MAC-ehs SDU 8.

l) UE transmits  loop back PDU corresponding to MAC-ehs SDU 8.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	MAC-ehs SDU, TSN=0
	TSN=0, SI=10

Contains full MAC-ehs SDU1 and segment of MAC-ehs SDU2

	2
	(
	RLC PDU  corresponding to MAC-ehs SDU1
	

	3
	(
	MAC-ehs SDU, TSN=1
	TSN=1, SI=01

Contains segment of MAC-ehs SDU2 and full MAC-ehs SDU3 and 

	4
	(
	RLC PDU  corresponding to MAC-ehs SDU2
	

	5
	(
	RLC PDU  corresponding to MAC-ehs SDU3
	

	6
	(
	MAC-ehs SDU, TSN=2
	TSN=2, SI=11

Contains segment of MAC-ehs SDU4, full MAC-ehs SDU5 and segment of MAC-ehs SDU6

	7
	(
	RLC PDU  corresponding to MAC-ehs SDU5
	

	8
	
	
	SS Waits for 5 seconds to see no further loop back PDU’s are received

	9
	(
	MAC-ehs SDU, TSN=3
	TSN=3, SI=00

Contains full MAC-ehs SDU7 

	10
	(
	RLC PDU  corresponding to MAC-ehs SDU7
	

	11
	(
	MAC-ehs SDU, TSN=4
	TSN=4, SI=10

Contains [first] segment of MAC-ehs SDU8

	12
	(
	MAC-ehs SDU, TSN=5
	TSN=5, SI=11

Contains second segment of MAC-ehs SDU8 [ SDU not yet completed]

	13
	(
	MAC-ehs SDU, TSN=6
	TSN=6, SI=01

Contains last[third] segment of MAC-ehs SDU8 

	14
	(
	RLC PDU  corresponding to MAC-ehs SDU8
	

	15
	
	
	SS Waits for 5 seconds to see no further loop back PDU’s are received


Specific Message Contents

None.
7.1.5a.3.5
Test requirements
a) In step 2, UE loop backs RLC PDU corresponding to MAC-ehs SDU1.

b) In step 4 and 5, UE loop backs RLC PDU’s corresponding to MAC-ehs SDU’s 2 and 3.

c)In Step 7, UE loops back RLC PDU corresponding to MAC-ehs SDU5

d) In step 8, no RLC PDU’s are received by SS.

e) In Step 10, UE loops back RLC PDU corresponding to MAC-ehs SDU7

f) In Step 14, UE loops back RLC PDU corresponding to MAC-ehs SDU8

g) In step 15, no RLC PDU’s are received by SS
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