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14 Layer 2

14.1 MAC
14.1.1 Introduction and objectives
Section 7.1 covers the testing of MAC layer procedures that are not implicitly tested in higher layer signalling tests. In general, this section tests MAC procedures under abnormal or stressed conditions.
14.1.2 Permission to access the network

If the Broadcast channel carries access information (e.g. access class), this section will carry tests to ensure that an MS will not try and access the network if its access class is not appropriate.
14.1.3 RACH/FACH procedures

14.1.3.1 Definition and Applicability

These tests are to determine that the MS follows the RACH and FACH procedures correctly. This section applies to all MS.

14.1.3.2 Determination of timing offset, spreading code and signature on the RACH

14.1.3.2.1 Conformance requirements

When the MS begins to transmit the first radio frame of any RACH transport blocks, the transmission timing offset, RACH spreading code and the signature shall be determined pseudo-randomly from a set of possible timing offsets, spreading codes and signatures broadcast via the BCCH.

14.1.3.2.2 Reference

S2.21.

14.1.3.2.3 Purpose of test

That the MS correctly selects the timing offset, spreading code and signature from the set broadcast on the BCCH.

14.1.3.3 RACH retransmission

14.1.3.3.1 Conformance requirements

If the MS fails to receive an ACK after TMS-ACK msec it retransmits the radio frame after a pseudo-random delay. This implies automatically the same RNTI for retransmission. The maximum number of allowed retransmissions shall be set to NRA.

14.1.3.3.2 Reference

S2.21. 14.2.4.2

14.1.3.3.3 Purpose of test

That the MS retransmits the RACH message if an ACK is not returned within TMS-ACK, and that the MS will make no more that NRA attempts to retransmit the RACH message if no ACK is received.
14.1.3.4 RACH Contention Resolution

14.1.3.4.1 Conformance requirements

The unambiguous separation of different MSs using the contention based RACH channel is handled by MAC.

[Editor’s note: Expect more detail on Contention Resolution procedure in future MAC spec versions]

14.1.3.4.2 Reference

S2.21. 14.2.4.4

14.1.3.4.3 Purpose of test

To ensure that if two or more MS select the same  random RNTI, procedures for resolving this contention are properly followed. To ensure that the MS ignores ACK messages addressed to other RNTIs.
14.1.3.5 Scheduling of messages
Ensure the Stop & wait ARQ protocol is adhered to when RACH and FACH messages are lost

14.1.4 Procedures on the DCH

14.1.4.1 Priority handling between MS dataflows

14.1.4.1.1 Conformance requirements

When selecting between allowed transport formats for a given user, priorities of data flows to be mapped onto the corresponding transport channels can be taken into account
14.1.4.1.2 Reference

S2.21. 14.3.2

14.1.4.1.3 Purpose of test

To ensure that data flows of different priority use the correct transport format.
14.1.4.2 Inband identification of MS on DSCH

14.1.4.2.1 Conformance requirements

[Editors note: No clear requirement in MAC spec at present]

14.1.4.2.2 Reference

14.1.4.2.3 Purpose of test

To ensure that the MS correctly identifies blocks addressed to it’s RNTI, and that the MS does not respond to DSCH traffic addressed to different RNTIs.

[Note: The following items are FFS:

User-plane MAC tests

Prioritization of data on DTCH/DCCH.

Multicast channel]

14.2 RLC testing

14.2.1 Transparent mode

14.2.1.1 Segmentation and reassembly

14.2.1.1.1 Conformance requirements

TBD
14.2.1.1.2 Reference

?

14.2.1.1.3 Purpose of test

/Are segmentation and reassembly of transparent PDUs implicitly tested by sending/receiving messages on the relevant control channels?]
14.2.2 Unacknowledged mode

14.2.2.1 Segmentation and reassembly

14.2.2.1.1 Conformance requirements

TBD
14.2.2.1.2 Reference

?

14.2.2.1.3 Purpose of test

/Are segmentation and reassembly of unacknowledged PDUs implicitly tested by sending/receiving messages on the relevant channels?]

Possible tests: Unacknowledged mode is correctly selected for the DTCH according to bearer/traffic type.
14.2.3 Acknowledged mode

14.2.3.1 Segmentation and reassembly

14.2.3.1.1 Conformance requirements

TBD
14.2.3.1.2 Reference

?

14.2.3.1.3 Purpose of test

[Implicitlly tested?]
14.2.3.2 Concatenation

14.2.3.2.1 Conformance requirements

TBD
14.2.3.2.2 Reference

?

14.2.3.2.3 Purpose of test

[Implicitlly tested?]
14.2.3.3 Flow Control

14.2.3.3.1 Credit and peer-to-peer flow control

14.2.3.3.1.1 Conformance requirements

No mechanism for the operation of credit has been defined yet.

14.2.3.3.1.2 Reference

25.322 Section 9.7.4

14.2.3.3.1.3 Purpose of test

To ensure that the MS transmitter RLC entity correctly applies credit based flow control.
14.2.3.3.2 Local flow control

14.2.3.3.2.1 Conformance requirements

RLC events, such as reception of PDUs and external and internal signals, are normally processed in the order in which they occurred. However, events pertaining to the exchange of RLC link status information have priority over data transfer.

14.2.3.3.2.2 Reference

25.322 Section 9.7.5

14.2.3.3.2.3 Purpose of test

To ensure that RLC link status information is given priority over data.
14.2.3.4 Error Correction

[Note: This should include tests on:


Retransmission mechanism, protocol timers and protocol parameters.]

Can tests on SDU Discarding be designed to implicitly test correct formation of STATUS PDU?

14.2.3.4.1 Triggering of Polling

14.2.3.4.1.1 Conformance requirements

Polling message is transmitted when;

· the last segment of AMD SDU is transmitted (every RLC SDU) and Timer_Prohibit is not active

· the retransmission timer (Timer_STATUS) expires

· the last PU in the transmission queue is transmitted

· the transmitter window has to move

· the last PU among those which are requested to be retransmitted by a STATUS (PA=Yes)  is transmitted.
14.2.3.4.1.2 Reference

25.322 Section 9.7.1.5

14.2.3.4.1.3 Purpose of test

To ensure that the MS transmitter RLC entity transmits a polling message whenever:
· the last segment of AMD SDU is transmitted (every RLC SDU) and Timer_Prohibit is not active

· the retransmission timer (Timer_STATUS) expires

· the last PU in the transmission queue is transmitted

· the transmitter window has to move

· the last PU among those which are requested to be retransmitted by a STATUS (PA=Yes)  is transmitted.
14.2.3.4.2 Operation of Timer_STATUS

14.2.3.4.2.1 Conformance requirements

This timer is set when AMD PDU with polling (i.e. P bit is set to “1”) is transmitted. And it will be stopped when the transmitter receives Ack or Nack for the AMD PDU with polling. If polling is taken place during this timer is active, it will be once stopped and set again.

14.2.3.4.2.2 Reference

25.322 Section 9.7.1.5

14.2.3.4.2.3 Purpose of test

To ensure that:
· the timer is stopped when an Ack or Nack are received
· the timer is restarted if a poll is sent while it is active
14.2.3.4.3 Operation of Timer_Prohibit

14.2.3.4.3.1 Conformance requirements

This timer is set when AMD PDU with polling is transmitted. If polling is taken place during this timer is active, it will be once stopped and set again. This timer will not be stopped by Ack or Nack. When this timer expires no action is performed.

14.2.3.4.3.2 Reference

25.322 Section 9.7.1.5

14.2.3.4.3.3 Purpose of test

To ensure that:
· the timer is not stopped when an Ack or Nack are received
· the timer is restarted if a poll is sent while it is active
14.2.3.4.4 Timer based discard, with explicit signalling

14.2.3.4.4.1 Conformance requirements

For every SDU received from a higher layer, timer monitoring of the transmission time of the SDU is started. If the transmission time exceeds a predefined value for a SDU in acknowledged mode RLC, this SDU is discarded in the transmitter and a Move Receiving Window (MRW) command is sent to the receiver so that AMD PDUs carrying that SDU are discarded in the receiver and the receiver window is updated accordingly. Note that when the concatenation function is active, PDUs carrying segments of other SDUs that have not timed out shall not be discarded. 

14.2.3.4.4.2 Reference

25.322 Section 9.7.2.1

14.2.3.4.4.3 Purpose of test

To ensure that:
· When the timer expires the timed-out SDU is discarded by the MS, and a MRW command sent back.
· PDUs carrying segments of other SDUs that have not timed out are not discarded
14.2.3.4.5 Timer based discard, without explicit signalling, Unacknowledged mode

14.2.3.4.5.1 Conformance requirements

For unacknowledged mode RLC, peer-to-peer signalling is never needed. The SDUs are simply discarded in the transmitter, once the transmission time is exceeded. 

14.2.3.4.5.2 Reference

25.322 Section 9.7.2.2

14.2.3.4.5.3 Purpose of test

To ensure that:
· When the timer expires the timed-out SDU is discarded by the MS.
14.2.3.4.6 Timer based discard, without explicit signalling, Acknowledged mode

14.2.3.4.6.1 Conformance requirements

For acknowledged mode RLC, peer-to-peer signalling can be avoided as long as SDU discard is always performed in the transmitter before it is performed in the receiver. As long as the corresponding SDU is eventually discarded in the receiver too, possible retransmission requests of PDU of discarded SDUs can be ignored by the transmitter. The bigger the time difference is between the triggering of the discard condition at the transmitter and the receiver, the bigger the unnecessary buffering need is at the receiver and the more bandwidth is lost on the reverse link due to unnecessary retransmission requests. On the other hand, forward link bandwidth is saved, as no explicit SDU discard signalling is needed.

14.2.3.4.6.2 Reference

25.322 Section 9.7.2.1

14.2.3.4.6.3 Purpose of test

To ensure that:
· When the timer expires the timed-out SDU is discarded by the MS.
· PDUs carrying segments of other SDUs that have not timed out are not discarded
14.2.3.5 SDU discard after X number of retransmissions

14.2.3.5.1.1 Conformance requirements

This makes the SDU discard function dependent of the channel rate. Also, this variant of the SDU discard function strives to keep the SDU loss rate constant for the connection, on the cost of a variable delay. SDU discard is triggered at the transmitter, and a MRW command is necessary to convey the discard information to the receiver, like in the timer based discard with explicit signalling.

14.2.3.5.1.2 Reference

25.322 Section 9.7.2.1

14.2.3.5.1.3 Purpose of test

To ensure that:
· The SDU is discarded by the MS after the X failed retransmissions, and that an MRW command is sent.
· PDUs carrying segments of other SDUs that have not timed out are not discarded
14.2.3.6 Protocol error detection and recovery

14.2.3.6.1 Conformance requirements

When selecting between allowed transport formats for a given user, priorities of data flows to be mapped onto the corresponding transport channels can be taken into account
14.2.3.6.2 Reference

S2.21. 14.3.2

14.2.3.6.3 Purpose of test

To ensure that data flows of different priority use the correct transport format.
14.2.3.7 RLC Toolbox

Note: The following areas are FFS:


QoS


Quick Repeat (UM)


Establishment and release (all modes)




ETSI


