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	Reason for change:
	In RAN1 #95 meeting, it was agreed that multiple active configured grant configurations for a given BWP of a serving cell should be supported at least for different services/traffic types and/or for enhancing reliability and reducing latency.

Besides, it was agreed by RAN2 to support multiple simultaneously active semi-persistent scheduling (SPS) configurations for a given BWP of a UE.

	
	

	Summary of change:
	1) In subclause 5.8.1, add a sentence ‘Multiple configurations can be active simultaneously on one BWP.’. Activation and deactivation of DL SPS are independent among different configurations, instead of among the serving cells.
2) In subclause 5.8.2, add ‘Type 1 can be configured on both uplink carriers of an SUL serving cell. For Type 2, configurations on both uplink carriers of an SUL serving cell can be active simultaneously.’. For Type 2, activation and deactivation are independent among different configurations, instread of among the serving cells. Besides, multiple configurations can be active simultaneously on one BWP.
Impact analysis

Impacted functionality:

Transmission and reception without dynamic scheduling
Inter-operability:

1.    If the network is implemented according to the CR and the UE is not, multiple active CG/SPS configurations cannot be normally operated.

2.    If the UE is implemented according to the CR and the network is not, there are no inter-operability problems.
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5.8
Transmission and reception without dynamic scheduling

5.8.1
Downlink

Semi-Persistent Scheduling (SPS) is configured by RRC per Serving Cell and per BWP. Multiple configurations can be active simultaneously on one BWP. Activation and deactivation of the DL SPS are independent among different configurations.

For the DL SPS, a DL assignment is provided by PDCCH, and stored or cleared based on L1 signalling indicating SPS activation or deactivation.

RRC configures the following parameters when SPS is configured:

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

-
nrofHARQ-Processes: the number of configured HARQ processes for SPS;

-
periodicity: periodicity of configured downlink assignment for SPS.

When SPS is released by upper layers, all the corresponding configurations shall be released.

After a downlink assignment is configured for SPS, the MAC entity shall consider sequentially that the Nth downlink assignment occurs in the slot for which:

(numberOfSlotsPerFrame × SFN + slot number in the frame) =
[(numberOfSlotsPerFrame × SFNstart time + slotstart time) + N × periodicity × numberOfSlotsPerFrame / 10] modulo (1024 × numberOfSlotsPerFrame)

where SFNstart time and slotstart time are the SFN and slot, respectively, of the first transmission of PDSCH where the configured downlink assignment was (re-)initialised.

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 on one BWP. For Type 2, activation and deactivation are independent among different configurations. For the same Serving Cell, the MAC entity is configured with either Type 1 or Type 2. Type 1 can be configured on both uplink carriers of an SUL serving cell. For Type 2, configurations on both uplink carriers of an SUL serving cell can be active simultaneously.
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 for configured grant.

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

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

-
periodicity: periodicity of the configured grant Type 2;

-
nrofHARQ-Processes: the number of HARQ processes for configured grant.

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 opportunity 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.

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 clause 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.
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