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7.2
Uplink Grant

The Network/SS informs the UE if it is allowed to make Uplink Data transmission by transmitting 'DCI format 0' on PDCCH. The UE shall transmit (4 TTI later for FDD or variable for TDD) a Transport block of exactly the same size as specified in DCI format 0. The UE has no control of its own on TB size, and has to merely follow the network, even if that means lots of MAC padding or resource starving.

The UE has the following means to communicate if it has UL data ready for transmission and subsequently the estimate of quantity of data to be transmitted.

RACH procedure: UE in idle mode, handed over to a new cell or connected mode but PUCCH is unsynchronized (sometimes referred to as PUCCH is not configured) will trigger RACH procedure on data ready for transmission in UL.

Scheduling Request: UE in connected mode, no grant configured, PUCCH is synchronized and has data ready for transmission in UL, will transmit a scheduling request on PUCCH.

Buffer Status Reports: UE in connected mode, PUCCH synchronized, has a configured grant for current TTI, but grant is not sufficient to transmit all the data will include MAC control element BSR in the UL MAC PDU.

RACH and SR indicate on data availability and BSR provides an estimate of data available for transmission.

Hence to determine the exact need of the grant requirement of the UE a network/SS needs to act on all three of the above. This eventually complicates the SS implementation and hence the grant allocation procedure is simplified such that SS needs only to react on reception of SR.

The SS, if configured for maintaining PUCCH synchronization at UE, shall periodically transmit automatically MAC PDUs containing the MAC control element 'Timing Advance'. The period as configured by the TTCN is set to 80 % of the 'Time Alignment Timer' defaul value (750 ms) configured at UE. In case of Layer 2 UM test the period configured as 150 ms (Note), i.e. 20% of the 'Time Alignment Timer' default value. This guarantees that UE will remain PUCCH synchronized as long as SS transmits Timing Advance control elements. This prevents the UE from performing the RACH procedure for the grant request.

NOTE: 150 ms is 75% of the DRX inactivity time, 200 ms, at the Layer 2 UM test.

Additionally the SS can be configured to automatically transmit a 'configured' UL grant at every reception of a Scheduling Request. This grant should be selected under the following restrictions:

-
All UE categories can handle this i.e. (TBS < 5160).

-
It is sufficiently large that most of uplink signalling messages can be transmitted. In case the grant is not sufficient to fit the whole UL data, the UE will have to wait for the expiry of RETX_BSR_TIMER and retransmit a SR. And hence the procedure is repeated.

The following 4 types of grant allocation configurations are possible. Grant allocation Types 1 to 3 are applicable, when the UE is in connected state. Grant allocation Type 4 is applicable when UE is establishing the RRC Connection.

Grant Allocation Type 1:

-
SS is configured to maintain PUCCH Synch.

-
SS is configured to send an automatically 'configured Grant' (in terms of IMCS and NPRB) to the UE on every reception of a Scheduling Request, within 10 subframes.

-
By default this type of grant allocation is applied. The majority of Idle mode, RRC and NAS test cases, the preambles and postambles of all tests and a few Layer 2 tests use this type of grant.

Grant Allocation Type 2:

-
Configure SS to maintain PUCCH Synch.

-
Configure SS to periodically transmit a grant (IMCS and NPRB). Number of grants (1 or more) and period configured by TTCN. First grant transmitted as specified in timing information.

-
This type of grant allocation is applicable to the majority of  RLC, PDCP and a few MAC test cases.

-
No additional grant is allocated on reception of any SRs.

Grant Allocation Type 3:

-
SS may or may not be configured to maintain PUCCH Synch.

-
Configure SS to transmit a one time grant (IMCS and NPRB) in the time requested by TTCN. The one time transmission  is achieved by setting Number of grants=1 and period =Only once

-
This type of grant allocation is suitable for MAC and DRB tests when UE is in UL Synchronised state

Grant Allocation Type 4 (RACH configuration):

-
In addition to the 3 types of UL grant allocations, a fourth type of grant allocation during the RACH procedure is also possible, where the SS behaves as per the RACH procedure configured and allocates the configured grant during the RACH procedure. This UL Grant type is used in the configuration for the preamble in many situations, basically in MAC test  cases.
All the UL grant allocation methods define grant allocation in terms of IMCS and NPRB to be used. The SS shall allocate RBs corresponding to PRB indices 0..(NPRB-1).
7.2.1
Exception TC list

This clause contains the exception test case list where the explicit uplink grant types other than UL grant type 1 are specifiied.
Table 7.2.1-1: Exception test case list with explicit uplink grant types other than UL grant type 1
	Group
	Test Case
	Uplink Grant Type 2
	Uplink Grant Type 3

	RLC
	7.2.2.6
	X
	

	
	7.2.2.7
	X
	

	
	7.2.3.1
	
	X

	
	7.2.3.2
	 X
	

	
	7.2.3.4
	 
	X

	
	7.2.3.5
	 
	X

	
	7.2.3.6
	 X
	

	
	7.2.3.7
	 X
	

	
	7.2.3.9
	 X
	

	
	7.2.3.10
	X
	X

	
	7.2.3.15
	 X
	

	
	7.2.3.17
	X
	

	
	7.2.3.18
	
	X

	MAC
	7.1.4.1
	X
	

	
	7.1.4.2
	
	X

	
	7.1.4.3
	X
	

	
	7.1.4.4
	
	X

	
	7.1.4.6
	
	X

	
	7.1.4.7
	
	X

	
	7.1.4.8
	X
	X

	
	7.1.4.10
	
	X

	
	7.1.4.11
	
	X

	
	7.1.4.14
	
	X

	
	7.1.4.15
	X
	

	
	7.1.4.16
	X
	

	
	7.1.6.1
	
	X

	DRB


	12.1.1
	
	X
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