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	Reason for change:
	Configured scheduling may be activated for a UE during random access procedure. For instance, random access procedure may be triggered upon beam failure. When contention based random access is applied for beam failure recovery, Msg3 PUSCH transmission may use a HARQ process which also a PUSCH transmission according to a configured grant may use. The potential override of the HARQ buffers may lead to contention resolution failure and service data loss. Contention resolution failure further results in PRACH retransmission with power ramping and random access delay, which could be unacceptable for delay sensitive service such as URLLC.

As the HARQ timing of Msg3 transmission is subject to the assumption that the gNB does not know the UE processing capability, large processing delay may be assumed when the gNB configures the Msg3 PUSCH preparation time. Even if the configuredGrantTimer is started/restarted upon Msg 3 transmission, it may expire before the retransmission of Msg3 when a small initial value is configured for configuredGrantTimer. When the associated configuredGrantTimer expires, the UE can perform uplink data transmission using a configured grant corresponding to the same HARQ process. This means that the HARQ procedure protection mechanism based on configuredGrantTimer is not enough the protect the HARQ procedure for Msg3, i.e. the HARQ procedure for Msg3 transmission can be broken by a PUSCH transmission using a configured grant when a small initial value is configured for configuredGrantTimer



	
	

	Summary of change:
	In subclause 5.1.5:

The MAC entity is enabled to use configured uplink grants for uplink transmissions unless the corresponding HARQ process is used for a random access procedure (MSG3 transmission).

Impact analysis

Impacted functionality:
· Random Access Procedure.
· Configured scheduling.

Inter-operability:
· [bookmark: _GoBack] If the network is implemented according to the CR and the UE is not, the network may configure more resources (more HARQ processes and/or shorter intervals) for configured grant. 
·  If the UE is implemented according to the CR and the network is not, there are no inter-operability problems.

	
	

	Consequences if not approved:
	HARQ procedure of Msg3 may be corrupted by another uplink transmission using a configured grant.
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Start change
[bookmark: _Toc525610785]5.4.1	UL Grant reception
Uplink grant is either received dynamically on the PDCCH, in a Random Access Response, or configured semi-persistently by RRC. The MAC entity shall have an uplink grant to transmit on the UL-SCH. To perform the requested transmissions, the MAC layer receives HARQ information from lower layers.
If the MAC entity has a C-RNTI, a Temporary C-RNTI, or CS-RNTI, the MAC entity shall for each PDCCH occasion and for each Serving Cell belonging to a TAG that has a running timeAlignmentTimer and for each grant received for this PDCCH occasion:
1>	if an uplink grant for this Serving Cell has been received on the PDCCH for the MAC entity's C-RNTI or Temporary C-RNTI; or
1>	if an uplink grant has been received in a Random Access Response:
2>	if the uplink grant is for MAC entity's C-RNTI and if the previous uplink grant delivered to the HARQ entity for the same HARQ process was either an uplink grant received for the MAC entity's CS-RNTI or a configured uplink grant:
3>	consider the NDI to have been toggled for the corresponding HARQ process regardless of the value of the NDI.
2>	if the uplink grant is for MAC entity's C-RNTI, and the identified HARQ process is configured for a configured uplink grant:
3>	start or restart the configuredGrantTimer for the correponding HARQ process, if configured.
2>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
1>	else if an uplink grant for this PDCCH occasion has been received for this Serving Cell on the PDCCH for the MAC entity's CS-RNTI:
2>	if the NDI in the received HARQ information is 1:
3>	consider the NDI for the corresponding HARQ process not to have been toggled;
3>	start or restart the configuredGrantTimer for the corresponding HARQ process, if configured;
3>	deliver the uplink grant and the associated HARQ information to the HARQ entity.
2>	else if the NDI in the received HARQ information is 0:
3>	if PDCCH contents indicate configured grant Type 2 deactivation:
4>	trigger configured uplink grant confirmation.
3>	else if PDCCH contents indicate configured grant Type 2 activation:
4>	trigger configured uplink grant confirmation;
4>	store the uplink grant for this Serving Cell and the associated HARQ information as configured uplink grant;
4>	initialise or re-initialise the configured uplink grant for this Serving Cell to start in the associated PUSCH duration and to recur according to rules in subclause 5.8.2;
4>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
4>	consider the NDI bit for the corresponding HARQ process to have been toggled;
4>	stop the configuredGrantTimer for the corresponding HARQ process, if running;
4>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
For each Serving Cell and each configured uplink grant, if configured and activated, the MAC entity shall:
1>	if the PUSCH duration of the configured uplink grant does not overlap with the PUSCH duration of an uplink grant received on the PDCCH for this Serving Cell:
2>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
2>	if the configuredGrantTimer for the corresponding HARQ process is not running; and:
2>	if the corresponding HARQ Process of the configured uplink grant is not a HARQ Process currently used for Msg3 transmission:
3>	consider the NDI bit for the corresponding HARQ process to have been toggled;
3>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
For configured uplink grants, the HARQ Process ID associated with the first symbol of a UL transmission is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo nrofHARQ-Processes
where CURRENT_symbol=(SFN × numberOfSlotsPerFrame × numberOfSymbolsPerSlot + slot number in the frame × numberOfSymbolsPerSlot + symbol number in the slot), and numberOfSlotsPerFrame and numberOfSymbolsPerSlot refer to the number of consecutive slots per frame and the number of consecutive symbols per slot, respectively as specified in TS 38.211 [8].
NOTE 1:	CURRENT_symbol refers to the symbol index of the first transmission occasion of a repetition bundle that takes place.
NOTE 2:	A HARQ process is configured for a configured uplink grant if the configured uplink grant is activated and the associated HARQ process ID is less than nrofHARQ-Processes.
End of changes

