Page 1



3GPP TSG-RAN WG2 Meeting #103
R2-1811965
Gothenburg, Sweden, August 20th – 24th 2018
	CR-Form-v11.2

	CHANGE REQUEST

	

	
	38.321
	CR
	0094
	rev
	3
	Current version:
	15.2.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	


	

	Title:

	Correction of Configured Grant formula

	
	

	Source to WG:
	Sequans Communications, Nokia, Nokia Shanghai Bell, Fujitsu, Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2018-08-09

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)
Rel-16
(Release 16)

	
	

	Reason for change:
	Upon configuration of Configured Grant Type 1 resources, according to the formula, the first UL grant (N=1) occurs when 

SymbolIndex_Within_HF = SymbolOffsetFromSFN0_Within_Period + 1 period
With 

  SymbolIndex_Within_HF = 
    [(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot]
  SymbolOffsetFromSFN0_Within_Period = timeDomainOffset × numberOfSymbolsPerSlot + S
According to figure below, the UE will consider configured UL grants in blue, ignoring UL grants in red. The intended behaviour should be that the configured grant starts right after the reception of the RRC configuration message after the timeDomainOffset starting with whichever N value satisfies the formula, but timeDomainOffset and S only provide a symbol offset within the periodicity (the timeDomainOffset range 0..5119 is to cope with the maximum period 640ms in case of SCS 120kHz which corresponds to 5120 slots) but not any time within the whole HyperFrame. This can delay the usage of Configured Grant Type 1 resources from up to 10.24s as long as the RRC msg is received after the first occasion within HF, which seems not desirable. 

[image: image1.emf]N=0 N=1 N=2

Period

SFN=0 

boundary

SFN=0 

boundary

RRC 

Configuration

Missing UL grants

UL grants according to formula

HyperFrame

N=0 N=1

timeDomainOffset×numberOfSymbolsPerSlot+ S

N=2

For Type 2, current formula from LTE was changed with CR 0523 for Rel-10 in R2-116388 due to SPS periodicity not dividing 10240 causing different interval at SFN boundary. No such issue for SFN boundary for NR as all the periodicity values can divide 10240, hence the original formulation from Rel-8 can be used which also aligns with the Type 1 formula. 

	
	

	Summary of change:
	The formula for Configured Grant Type 1 resources is corrected by relying only on absolute subframes number, which is possible as the configured resource periods always divide the HF length. The formula for Configured Grant Type 2 is revised as well to align with Type 1. 
Impact analysis

Impacted functionality:

Configured Grant resources.

Inter-operability: 

1. If the NW is implemented according to the CR and the UE is not, the UE may delay usage of Configured Grant Type 1 resources to following hypeframe.
2. If the UE is implemented according to the CR and the NW is not, the UE will use Configured Grant Type 1 resources as soon as an occasion satisfies the formula following the reception of the RRC configuration message, whereas the NW might expect usage of Configured Grant Type 1 resources from the following hyperframe.

	
	

	Consequences if not approved:
	The UE may wait up to 10.24s to use Configured Grant Type 1 resources.
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<Start of modification>
5.8.2
Uplink

There are two types of transmission without dynamic grant:

-
configured grant Type 1 where an uplink grant is provided by RRC, and stored as configured uplink grant;

-
configured grant Type 2 where an uplink grant is provided by PDCCH, and stored or cleared as configured uplink grant based on L1 signalling indicating configured uplink grant activation or deactivation.

Type 1 and Type 2 are configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously only on different Serving Cells. For Type 2, activation and deactivation are independent among the Serving Cells. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2.

RRC configures the following parameters when the configured grant Type 1 is configured:

-
cs-RNTI: CS-RNTI for retransmission;

-
periodicity: periodicity of the configured grant Type 1;

-
timeDomainOffset: Offset of a resource with respect to SFN=0 in time domain;

-
timeDomainAllocation: Allocation of configured uplink grant in time domain which contains startSymbolAndLength (i.e. SLIV in TS 38.214 [7]);

-
nrofHARQ-Processes: the number of HARQ processes.

RRC configures the following parameters when the configured grant Type 2 is configured:

-
cs-RNTI: CS-RNTI for both activation, deactivation, and retransmission;

-
periodicity: periodicity of the configured grant Type 2;

-
nrofHARQ-Processes: the number of HARQ processes.

Upon configuration of a configured grant Type 1 for a Serving Cell by upper layers, the MAC entity shall:

1>
store the uplink grant provided by upper layers as a configured uplink grant for the indicated Serving Cell;

1>
initialise or re-initialise the configured uplink grant to start in the symbol according to timeDomainOffset and S (derived from SLIV as specified in TS 38.214 [7]), and to reoccur with periodicity.

After an uplink grant is configured for a configured grant Type 1, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
(timeDomainOffset × numberOfSymbolsPerSlot + S + N × periodicity) modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N>=0.
After an uplink grant is configured for a configured grant Type 2, the MAC entity shall consider that the uplink grant recurs associated with each symbol for which:
[(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot) + (slot number in the frame × numberOfSymbolsPerSlot) + symbol number in the slot] = 
[(SFNstart time × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slotstart time × numberOfSymbolsPerSlot + symbolstart time) + N × periodicity] modulo (1024 × numberOfSlotsPerFrame × numberOfSymbolsPerSlot), for all N>=0.
where SFNstart time, slotstart time, and symbolstart time are the SFN, slot, and symbol, respectively, of the first transmission of PUSCH where the configured uplink grant was (re-)initialised.
When a configured uplink grant is released by upper layers, all the corresponding configurations shall be released and all corresponding uplink grants shall be cleared immediately.

The MAC entity shall:

1>
if the configured uplink grant confirmation has been triggered and not cancelled; and

1>
if the MAC entity has UL resources allocated for new transmission:

2>
instruct the Multiplexing and Assembly procedure to generate an Configured Grant Confirmation MAC CE as defined in subclause 6.1.3.7;

2>
cancel the triggered configured uplink grant confirmation.

For a configured grant Type 2, the MAC entity shall clear the configured uplink grant immediately after first transmission of Configured Grant Confirmation MAC CE triggered by the configured uplink grant deactivation.
Retransmissions except for repetition of configured uplink grants use uplink grants addressed to CS-RNTI.

<End of modification>
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