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7.1.9.1
MAC-i/is multiplexing for Dual-Cell HSUPA

7.1.9.1.1
Definition and applicability

Applicable for all UEs supporting MAC-i/is, DC-HSDPA and DC-HSUPA

7.1.9.1.2
Conformance Requirement

From 25.321 clause 9.1.5:

When MAC-i/is is configured, there are two MAC sublayers, MAC-i and MAC-is. MAC-is sits on top of MAC-i and receives PDUs directly from MAC-d. When MAC-i/is is configured, a MAC PDU for E-DCH consists of one MAC-i header and one or more MAC-is PDUs. Each MAC-is PDU consists of one or more MAC-is SDUs belonging to the same logical channel. Each MAC-is SDU equals a complete or a segment of a MAC-d PDU. The MAC-is SDUs can have different sizes. The LCH-ID and L fields are repeated per MAC-is SDU. The TSN and SS fields are repeated per MAC-is PDU. Multiple MAC-is PDUs from multiple logical channels, but only one MAC-i PDU can be transmitted in a TTI. In case sufficient space is left in the E-DCH transport block or if Scheduling Information needs to be transmitted, an SI will be included at the end of the MAC-i PDU (see subclause 9.2.4.2).

[…]

From 25.321 clause 4.2.3.6:

-
Multiplexing and TSN setting:
The multiplexing and TSN setting entity is responsible for concatenating multiple MAC-d PDUs into MAC-is PDUs, and to multiplex one or multiple MAC-is PDUs into a single MAC-i PDU, or, when more than one uplink frequency is activated, one or two MAC-i PDUs, to be transmitted in the next TTI, as instructed by the E-TFC selection function. It is also responsible for managing and setting the TSN per logical channel for each MAC-is PDU.

[…]

From 25.321 clause 11.8.1.2.1:

When one uplink frequency is configured, after each MAC-es PDU or MAC-is PDU is multiplexed:

-
increment CURRENT_TSN by 1;

-
if CURRENT_TSN > 63:

-
set CURRENT_TSN = 0.

When more than one uplink frequency is configured, after each MAC-is PDU is multiplexed:

-
increment CURRENT_TSN by 1;

-
if CURRENT_TSN > 16383:

-
set CURRENT_TSN = 0.

[…]

From 25.331 clause 8.6.5.18:

1>
if the IE "E-DCH MAC-d flow multiplexing list" is included:

2>
only multiplex MAC-d PDU’s from the E-DCH MAC-d flow indicated in the IE "E-DCH MAC-d flow identity" with MAC-d PDU’s from E-DCH MAC-d flows with which multiplexing in the same MAC-e or MAC-i PDU is allowed in accordance to the IE "E-DCH MAC-d flow multiplexing list".

Reference(s)

TS 25.321 clause 9.1.5, 4.2.3.6, 11.8.1.2.1, TS 25.331 clause 8.6.5.18

7.1.9.1.3
Test purpose

1.
To verify that the UE, when Dual-Cell E-DCH is configured, multiplex multiple MAC-is PDUs into two MAC-i PDUs.

2.
To verify that the UE, when Dual-Cell E-DCH is configured, use the extended TSN range (0 to 16383).
7.1.9.1.4
Method of test

Initial conditions

System Simulator:

2 cells –Cell 1/2 DC HSDPA and DC HSUPA cell(s) with Cell 1 (Serving HS.DSCH cell/Primary uplink frequency) and Cell 2 (Secondary serving HS.DSCH cell /Secondary uplink frequency) and Ciphering Off.

User Equipment:

The generic procedure for Radio Bearer establishment (clause 7.1.3 of TS 34.108) is executed  with all the parameters as specified in the procedure, with the exception that the default Radio Bearer is replaced with the Radio Bearers according to clause 6.11.4k.4 (Flexible RLC + MAC-i/is + MAC-ehs), but with downlink SRBs mapped to HS-DSCH instead of DCH for 2 PS RABs using condition A25c to configure Dual-Cell E-DCH operation.

The MAC-d flows are configured for scheduled transmissions. The following parameters are specific for this test case with the logical channel, transport channel and queue identities set to:

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

	7 (LCH1)
	2
	6
	RB26

	8 (LCH2)
	3
	7
	RB27

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


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) (FDD)

	E-DCH MAC-d flow multiplexing list
	Flow 2 = 00100000

Flow 3 = 00010000

See 25.331 10.3.5.1b

	Reference E-TFCIs
	11 and 125


Secondary uplink frequency is activated using HS-SCCH Order as specified in the TS 25.212, clause 4.6C.2.2.2.

The UE is placed into UE test loop mode 1 with the UL SDU size for LCH 1 and LCH2 set to 40 octets.

Test procedure

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

b)
The SS transmits one RLC SDU of size 40 bytes on LCH1

c)
The SS transmits one RLC SDU of size 40 bytes on LCH2

d)
The SS waits for UE to send a SI indicating that all data received in steps b and c is available for transmission.

e)
The SS issues an absolute grant on both the uplink frequency that allows the UE to loopback the received data (signalling value 8 )

f)
The SS checks that the UE returns one RLC SDU for LCH1 and one RLC SDU for LCH2 in 2 MAC-i PDUs in the same TTI. The SS checks the TSN value for each LCH. For the first iteration the TSN value shall be ‘0’. For each successive iteration the UE shall increment the TSN value by 1 modulo 16383.

g)
The SS removes the scheduling grant for E-DCH for the UE.

h)
The SS repeats step b to step g 65 times.

NOTE:
The UE may send an SI after step 1 or step 2 indicating that only part of the data is available for transmission. These SIs will be ignored by the SS.

Expected sequence

	Step
	Direction
	Message
	Comments

	
	UE
	SS
	
	

	1
	(
	1 RLC SDU on LCH 1
	

	2
	(
	1 RLC SDU on LCH 2
	

	3
	(
	SI 
	SS waits until UE sends a SI indicating that all data sent in steps 1 and 2 are available for transmission in uplink. This can be verified from the indicated fraction of data on LCH1 and LCH2. The SS ignores any SI indicating that only part of the data sent in step 1 and 2 is available for transmission in uplink. 

	4
	(
	Absolute grant
	Absolute grant allowing UE to transmit all data on both E-DCH (signalling value 8 )

	5
	(
	2 MAC-i PDUs 
	Two MAC-i PDUs shall be received in the same TTI containing one RLC PDU on LCH 1 and one RLC PDU on LCH 2.

SS check the TSN value for MAC-I PDU.

	6
	(
	SS removes the scheduling grant
	

	7
	SS
	
	Repeat steps 1 to 65 times


Specific Message Contents

None

7.1.9.1.5
Test requirements

1.
At step 5 the SS shall receive 2 MAC-i PDU in the same TTI containing one RLC PDU on LCH1 and one RLC PDU on LCH2.

2.
At step 5 the TSN value for both MAC-I PDUs shall be:

-
Frist iteration: ‘0’;

-
Iteration 2 to 65: ‘1’ to ‘64’
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