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7.3
Downlink Resource Allocation














The DL resource allocation is an SS emulation function. In order to ensure the same DL behaviours on the different SS platforms in the timing stringent requiements, all downlink resource allocation schemes specified in the present clause shall be supported by the SS.

When the DL data is to be sent with a specific scheduling requirement, for instance, in a TTI in advance rather than “now”, the TTCN shall ensure that the data is scheduled 100ms in advance. The 100ms time covers all time delays, from the time DL data is sent by the TTCN to the completion of the transmission at the SS (TTCN delays, codec delays, adaptor delays and SS processing delays at various protocol Layers).
Note: The DL data means DL signalling and/or data in the current clause
7.3.1
DL allocation scheme when PDSCH and PDCCH configured by SI-RNTI/ P-RNTI/ RA-RNTI
 This resource allocation scheme applies to the following types of DL data to be trasmitted on PDSCH:
Data from BCCH mapped to DL-SCH, PDSCH and PDCCH configured by SI-RNTI, 

Data from PCH, PDSCH and PDCCH configured by P-RNTI,

Random Access Response, PDSCH and PDCCH configured by RA-RNTI.

The SS is semi-statically configured for each type with:

Maximum modulation to use as QPSK (0 ≤ maxIMCS ≤ 9 as per table 7.1.7.1-1 of TS 36.213[30].
Maximum number of resource blocks available in a subframe, maxNPRB.

For each subframe for which there is data of one or more of the types listed above scheduled, the SS shall select a Transport Block Size (TBS), independently from each type of data scheduled, such that:

All scheduled signalling data of the given type are transmitted.

Not more than maxNPRB (configured for the data type being considered) resource blocks are used.
The modulation and coding scheme (MCS) used does not exceed maxIMCS configured for the data type being considered.
7.3.2
DL allocation schemes when PDSCH and PDCCH configured by C-RNTI/ SPS C-RNTI/ Temporary C-RNTI
The downlink resource allocation schemes for the normal mode and the explicit mode are specified in the present clause. Both schemes apply to the data from DTCH, DCCH or CCCH logical channels mapped on DL-SCH transport channel, or for any MAC PDU with only MAC control elements, when PDSCH and PDCCH are configured by C-RNTI/ SPS C-RNTI/ Temporary C-RNTI.

The two allocation schemes shall be reconfigurable from each other when the UE and SS are not sending and receiving data, for instance, at end of the test preamble and before the beginning of the test body.
7.3.2.1
Allocation scheme for normal mode
This allocation scheme applies to the configurations not using spatial multiplexing MIMO mode. The SS is semi-statically configured with:

Maximum modulation (maxIMCS calculated as per table 7.1.7.1-1 of TS 36.213 [30].

Maximum number of resource blocks available in a subframe, maxNPRB).

Timing information is provided with every ASP carrying DL data.
The SS shall start transmitting the data carried in such ASP in the subframe indicated in the ASP or, if this is impossible, for exaple due to TDD and half duplex, in the next available subframe,

If timing information indicates that the data shall be transmitted immediately (“now”) the SS shall schedule the data for transmission in the nearest available subframe.
Data pending for transmission in a given subframe consists of (listed in transmission priority order):

i.
MAC Control Elements that the SS needs to send

ii.
AMD STATUS PDU(s) that the SS needs to send 
iii. Data not sent in previous subframe(s)

iv.  Data scheduled for transmission in this subframe.

For each subframe for which there is data pending, the SS shall select a TBS such that:

A maximum amount of pending data is transmitted.

Not more than maxNPRB resource blocks are used

Modulation and coding scheme used does not exceed the calculated maxIMCS.

Minimum MAC Padding is performed.

Not more than one RLC Data PDU shall be placed in a MAC PDU per logical channel.
Data not transmitted within a subframe is scheduled as pending for transmission in the next available subframe according to the priorities given above.
If a TBS size can be achieved with more than one combination of Imcs and Nprb, a unique combination shall be chosen.
Because data pending for transmission in a given subframe may consist not only of scheduled data, but also other data added by the SS, a certain data size tolerance per subframe needs to be assumed:

· 2 bytes for potential Timing Advance Command MAC Control Element (1 byte data + 1 byte MAC subheader),
· 4 bytes for each AMD STATUS PDU (2 bytes data + 2 bytes MAC subheader),
Therefore in the worst case the SS may add up to (2 + 4 x NAMRB ) bytes to the data scheduled for transmission in a certain subframe, where NAMRB is the number of AM radio bearers (SRB or DRB) being used for sending DL data in the test. Additionally, RRC DLInformationTransfer message, PDCP, RLC and MAC headers might be added to the data sent from TTCN. If RoHC is configured in the PDCP test, additional bytes can also be added by RoHC.
The guideline to calculate the tolerance of selected TBS when TTCN configure the maximum modulation and maxNPRB is that the total size of data scheduled by the TTCN in a subframe should be less than 80% of maximum available TBS.
7.3.2.2
Allocation scheme for explicit mode
This scheme applies to MIMO configurations or to non-MIMO configuration where the normal mode scheduling scheme is inappropriate.
SS is configured with an exact TBS (modulation and coding scheme, Imcs, and number of resource blocks, Nprb) to use.

Other parameters, such as the HARQ process number and redundancy version to use for each transmission, are also configured by the TTCN.
All data scheduled for a certain subframe shall be transmitted in the single indicated subframe, using configured parameters. The TTCN shall ensure that the configured parameters are consistent, in particular that the scheduled data size and the configured TBS match each other.

It is FFS how the SS shall handle scheduled transmissions colliding with MAC Control Elements or AMD STATUS PDUs, scheduled independently by the SS.
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