7.3
Downlink Resource Allocation

For data with a specific scheduling requirement at a future TTI (i.e. timing information is other than now), TTCN writer shall guarantee that the data is scheduled at least 100ms in the future. This 100ms time shall incorporate for all time delays, from the time data is sent from TTCN to finally transmit in DL by SS on layer 1. This delay typically incorporates TTCN delays, codec delays, adaptor delays, and SS processing delays at various layers.
The following types of DL resource allocation configurations are possible:

Type 1 (Normal Mode)

-
SS is configured with MAX DL allocation in terms of max modulation scheme and number of resource blocks.

-
Timing information provided with every ASP carrying DL data/signaling.

-
SS shall select Transport block size such that:

i.
Maximize the data scheduled (from various DRB's and/or SRB's) to be transmitted in one TTI at indicated time.

ii.
Minimum MAC Padding is performed.

iii.
Lowest modulation possible selected.
iv. If on a radio bearer [DRB or SRB] more than one PDCP SDU’s are scheduled in a given TTI, then concatenation of PDCP SDU’s shall be performed at RLC layer. This means in a given TTI with no MIMO and Spatial multiplexing, there shall be max one RLC Data PDU per radio bearer. Additionally radio bearer’s with RLC configured in AM mode may have one status PDU of 2 bytes [ typical test environment with minimum or no retransmissions, consisting of [1 bit D/C, 3 bit CPT, 10 bit ACK SN, 1 bit E1 and 1 bit padding]. 
v. If any MAC control elements [Timing advance] triggered in the TTI on which data on various radio bearer’s is also scheduled, SS shall prioritise transmission of control elements, which will be additional 2 bytes.
-
With the above mechanisms it can be guaranteed that in a given context, all SS platforms should select the same DL Transport Block Size in a given TTI with a defined tolerance of  2 [MAC control element] + 4 * number of RADIO BEARER’s with RLC in AM mode[2 byte RLC status PDU and 2 byte MAC header] bytes. Beyond this SS platforms have liberty in selecting the actual physical resources.

-
If data scheduled for a given TTI cannot be transmitted with configured maximum limits in terms of modulation scheme and physical resource blocks (this should be avoided in TTCN), SS shall transmit the maximum possible scheduled data in the given TTI, and add remaining data to the scheduled data (if any) in next TTI and considered for transmission in the next TTI..
Note 1: RAN5 agreed that the maximum number of AM DRB’s will be 5. Hence in maximum configured AM RLC entities will be 7 [2 SRB +5 DRB], hence worst case allowed Transport block size tolerance can be 2+4*7=30 bytes.
Type 2 (Explicit Mode):

-
SS is configured for an exact Transport block size (with Imcs and Nprb).

-
All data scheduled (from various DRB's and/or SRB's) is transmitted in one TTI at indicated time, and with configured TBS.
-  Its TTCN writers responsibility to guarantee that Scheduled Data and TBS configured match each other.
7.3.1
Algorithm pseudo code for DL allocation in Normal Mode 

The SS shall evaluate the resources to be allocated in DL based on the algorithm defined in these sections.  The decision by the SS is solely based on the algorithms here and is not influenced by the CQI/RI reported by the UE.  This algorithm is executed every TTI.

7.3.1.1
Non MIMO and non spatial multiplexing

Input parameters :  Modulation_Type, MaxRB_Cnt, ScheduledTBS, size of Scheduled data[ bits]

The scheduledTBS is evaluated every TTI based on Data left from the previous TTI and new data scheduled for the current TTI. It is the size of DL TBS calculated without any padding.

Algorithm:

Step 1: Set MaxImcs and MaxItbs, based on table 7.1.7.1-1 of 36.213

If (Modulation_Type = qpsk) then MaxImcs = 9 and MaxItbs = 9;

Else if (Modulation_Type = 16qam) then MaxImcs = 16 and MaxItbs = 15;

Else if (Modulation_Type = 64qam) then MaxImcs = 28 and MaxItbs = 26;
Step 2: Check if the ScheduledTBS [hypothetical TBS for all scheduled data] fits into Max tbs allowed [MAX_Imcs and MaxRB_Cnt]

Tbs = TBS(MaxItbs, MaxRB_Cnt), as per table 7.1.7.2.1-1

If (Tbs < ScheduledTBS) then make DL transmission in current TTI for MaxItbs and MaxRB_Cnt

The procedure ends for this TTI.

Note: Any un transmitted data shall be added to the scheduled data in next TTI and considered for transmission
Step 3: Scheduled Data fits with configured restrictions. Select Itbs and Nprb for transmission.

For (Imcs from 0…MAX_Imcs and Nprb (1..maxNprb))
{

    Itbs= ITBS(Imcs), based on table 7.1.7.1-1 of 36.213

    For (Nprb from 1..MAX_RB_Cnt)
          {



Tbs = TBS(Itbs, Nprb), as per table 7.1.7.2.1-1

            If  (Tbs >= ScheduledTBS) then 
    


Padding is added if Tbs>ScheduledTBS for the difference in sizes.

                  Make DL transmission in current TTI for Itbs and Nprb.

   


Procedure ends. [ Break out of both for loops]

           
}

}


7.3.1.2
Spatial multiplexing or MIMO

Spatial multiplexing and MIMO are not the default test configuration, they are needed in DRB/ MAC TBS tests. An explicit TBS configuration mode will be configured.

