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Introduction
In RAN2#100 meeting, many agreements were concluded on configured grants for NR, including the definition of a “ACK” timer for configured grants:
Agreements
[…]
18. From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new transmission for this HARQ process (e.g. UE assumes ACK if the timer is not running).  
19. T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.
20. It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not
21. It is up to RAN1 to decide the definition of period which is related to HARQ ID determination
22. “Configured grant” / “configured assignment” is kept in MAC 
23. Main umbrella name title “Transmission/reception without dynamic scheduling” and below is the description of Type 1 and Type 2 
24. Use Configured Grant Type 1 and Configured Grant Type 2 and DL SPS 

This contribution aims at clarifying the UE behavior regarding stopping or re-starting the timer upon receiving an UL DCI, which was raised as unclear during the email discussion for TS 38.321 update and was captured by rapporteur in the list of open issues as:
[Issue 5.4.1-4]	RAN2 should confirm whether the timer configuredGrantTimer is stopped or restarted when a UL grant for re-transmission on CS-RNTI is received.
Discussion
Behavior in steady state
As shown in Figure 1, in steady state usage of configured grants, and per above agreement #20, the timer for HARQ process #n is started upon every configured grant transmission of that HARQ process. And, from above agreement #18, this HARQ process is “locked” for any later configured grant until the timer expires. But in principle, in steady state, agreement#18 should not prevent the UE from using all consecutive configured grants of a given HARQ process. Therefore the timer should be dimensioned to be smaller than the time between 2 instances of configured grants with same HARQ process.


[bookmark: _Ref503277093]Figure 1: Steady state usage of configured grants and timer

Behavior upon receiving DCI to CS-RNTI for a re-transmission
As illustrated in Figure 2, one usecase of the timer is to prevent using a configured grant close to a dynamic grant for the same HARQ process scheduled for a re-transmission. For this to happen, above agreement #20 also start/restarts the timer upon a re-transmission, dynamically scheduled on CS-RNTI.


[bookmark: _Ref503280352]Figure 2: Timer (re)starts upon dynamic re-transmission
However, as also shown above, RAN2 agreement #19 stops the timer upon receiving a dynamic grant for CS-RNTI. But if a configured grant occurs between the DCI reception and the PUSCH instance indicated by DCI (Figure 3), and the timer is only “stopped”, the configured grant will be considered as valid, per agreement #18. This is not the correct behavior and should be fixed by (re)starting (instead of stopping) the timer upon receiving a dynamic grant to CS-RNTI for a re-transmission, as shown in Figure 3.


[bookmark: _Ref503281025]  Figure 3: UE behaviour on timer upon receiving a dynamic grant to CS-RNTI for a re-transmission
Proposal 1: The configuredGrantTimer is reset and restarted when a dynamic grant is received for CS-RNTI for a retransmission for this HARQ process. For both Type 1 and Type 2.
Behavior upon receiving DCI to C-RNTI
A similar usecase to the re-transmission case is, for both Type 1 and Type 2 configured grants, when configured grant on an HARQ process is overriden by a dynamic grant to C-RNTI. In this case, the configured grant must not be used if it occurs before the dynamic PUSCH allocation. Therefore the timer should be restarted upon DCI reception to C-RNTI, as illustrated in Figure 4.
Proposal 2: The configuredGrantTimer is reset and restarted when a dynamic grant is received for C-RNTI overriding a configured grant for this HARQ process. For both Type 1 and Type 2.


[bookmark: _Ref503281763]  Figure 4: UE behaviour on timer upon receiving a dynamic grant to C-RNTI overriding the configured grant
Behavior upon receiving DCI to CS-RNTI for SPS (re)activation
For Type 2 (SPS) configured grant, UE can get the configured grants re-initialized to a new allocation via a DCI for UL to CS-RNTI with NDI toggled. In this case, the old grants are replaced by the new grants hence there is no issue as in the re-transmission case. The (new) configured uplink grant and the associated HARQ information are delivered anyway to the HARQ entity. The next new configured grant is used for sending “configured grant confirmation”. 
Hence no action is required on the timer, which can be kept running, as illustrated in Figure 5.
Proposal 3: No action is required on the configuredGrantTimer when a dynamic grant is received for CS-RNTI for a Type 2 (re)activation for this HARQ process.



[bookmark: _Ref503283685]  Figure 5: UE behaviour on timer upon receiving a dynamic grant to CS-RNTI for Type 2 (re)activation
Behavior upon receiving DCI to CS-RNTI for SPS (de)activation
For Type 2 (SPS) configured grant, UE can get the configured grants de-activated via a special DCI for UL to CS-RNTI with NDI toggled. In this case, the next configured grant is used for sending “configured grant confirmation” before being cleared. Hence, unlike for the re-transmission case, the timer must be stopped upon DCI reception and not running when  the next configured grant occurs.
Proposal 4: The configuredGrantTimer is stopped and reset when a dynamic grant is received for CS-RNTI for a Type 2 deactivation for this HARQ process.


  Figure 6: behaviour on timer upon receiving a dynamic grant to CS-RNTI for a Type 2 deactivation
Conclusion
In this contribution we discussed the UE behaviour details with respect to the configured grant timer when receiving an UL DCI for CS-RNTI or C-RNTI. The resulting proposals are:
Proposal 1: The configuredGrantTimer is reset and restarted when a dynamic grant is received for CS-RNTI for a retransmission for this HARQ process. For both Type 1 and Type 2.
Proposal 2: The configuredGrantTimer is reset and restarted when a dynamic grant is received for C-RNTI overriding a configured grant for this HARQ process. For both Type 1 and Type 2.
Proposal 3: No action is required on the configuredGrantTimer when a dynamic grant is received for CS-RNTI for a Type 2 (re)activation for this HARQ process.
Proposal 4: The configuredGrantTimer is stopped and reset when a dynamic grant is received for CS-RNTI for a Type 2 deactivation for this HARQ process.

Text proposal to 38.321

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.
3>	start/restart the configuredGrantTimer for the corresponding HARQ process, if running;

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/restart the configuredGrantTimer for the corresponding HARQ process, if running;
3>	stop the configuredGrantTimer for the corresponding HARQ process, if running;
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 grant confirmation.
3>	else if PDCCH contents indicate configured grant Type 2 activation:
4>	trigger configured 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 and reset 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>	set the HARQ Process ID to the HARQ Process ID associated with this PUSCH duration;
1>	if the configuredGrantTimer for the corresponding HARQ process is not running:
2>	consider the NDI bit for the corresponding HARQ process to have been toggled;
2>	deliver the configured uplink grant and the associated HARQ information to the HARQ entity.
NOTE 1:	For the same Serving Cell, an uplink grant addressed to C-RNTI shall override a configured uplink grant in case of overlap in time domain.
For configured uplink grants, the HARQ Process ID associated with this symbol is derived from the following equation:
HARQ Process ID = [floor(CURRENT_symbol/periodicity)] modulo numberOfConfGrant-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 2:	CURRENT_symbol refers to the symbol index of the first transmission of a repetition bundle that takes place.
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