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1. Introduction

In LTE, semi-persistent scheduling (SPS) is supported. In addition to SPS (i.e. configured downlink assignment and configured grant Type 2), grant-free (i.e. GF/configured grant Type 1) is also supported in NR. For UL, a configuredGrantTimer is further introduced per HARQ process allocated for a configured grant. While this timer is running, the UE cannot use a configured grant for generating a new transmission via the associated HARQ process. 
In this contribution, we first clarify GF (i.e. configured grant Type 1) reconfiguration in NR. Then, we discuss the UE behaviours on configuredGrantTimer handling for both configured grant Type 1 and Type 2.
2. Discussions
2.1 GF Reconfiguration
In LTE, RRC configures the interval (periodicity) of SPS, while the configured grant/assignment is provided through an SPS activation command which is a PDCCH addressed to SPS C-RNTI. UE calculates SPS occasions based on (1) “when” it receives the SPS activation command (i.e. SFNstart and subframestart) and (2) SPS periodicity configured by RRC. After SPS is activated and ongoing, if RRC reconfigures the periodicity, there is ambiguity of determining the SPS occasions if System Frame Number (SFN) has wrapped around since SPS activation. This issue was raised in LTE and RAN2 agreed that, except for handover or releasing SPS, network does not reconfigure sps-Config when there is configured grant/assignment (i.e. SPS is currently activated) [1, 2]. The following texts are copied from LTE RRC spec [3]:
	sps-Config

The default SPS configuration is specified in 9.2.3. Except for handover or releasing SPS for MCG, E-UTRAN does not reconfigure sps-Config for MCG when there is a configured downlink assignment or a configured uplink grant for MCG (see TS 36.321 [6]). Except for SCG change or releasing SPS for SCG, E-UTRAN does not reconfigure sps-Config for SCG when there is a configured downlink assignment or a configured uplink grant for SCG (see TS 36.321 [6]).


Observation1: In LTE, in order to avoid ambiguity of determining the SPS occasions, network does not reconfigure SPS when there is configured grant/assignment (i.e. SPS is currently activated).
Since NR SPS (i.e. configured DL assignment and UL Type 2) is similar to LTE SPS, we think the above issue is still present for NR SPS. 
Proposal1: RAN2 confirms that the issue of LTE SPS reconfiguration is still present for NR SPS (i.e. configured DL assignment and ULType 2). And, a similar restriction for NR SPS reconfiguration should also be added in NR RRC Spec.

Regarding GF (i.e. Type 1), since both the timing (e.g. timeDomainOffset and timeDomainAllocation) and the periodicity are configured by RRC, we are of the opinion that the above issue is not present i.e. there is no ambiguity of determining the GF occasions. Therefore, we think Type 1 reconfiguration should be supported so as to allow the network to adjust the UL resource allocated to the UE when necessary (e.g. poor radio link quality). 
In fact, the following text quoted from Section 5.8.2 in the latest NR MAC spec [4] seems to already support Type 1 reconfiguration: 
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.

Observation2: In NR, Type 1 reconfiguration results in Type 1 re-initialization, and thus there should be no ambiguity of determining the GF occasions.
Proposal2: RAN2 confirms that the issue of LTE SPS reconfiguration is not present for NR GF (i.e. Type 1). And, there is no need to add a similar restriction for NR GF reconfiguration in NR RRC Spec.

2.2 UE behaviours on configuredGrantTimer
In the latest NR MAC spec [4], UE behaviors on configuredGrantTimer handling for Type 1 and Type 2 are aligned except when the configured grant is re-initialized. Currently, the configured grant Type 1 is re-initialized upon RRC re-configuration or BWP re-activation (e.g. upon BWP switching), and the configured grant Type 2 is re-initialized when a Type 2 activation command is received. The UE stops the configuredGrantTimer for the HARQ process associated with the first configured grant transmission when the configured grant Type 2 is re-initialized, while no configuredGrantTimer is stopped when the configured grant Type 1 is re-initialized. 
Observation3: UE behaviors on configuredGrantTimer handling for Type 1 and Type 2 are aligned except when the configured grant is re-initialized.
In general, UE behaviors in similar situations are aligned in the 3GPP standards. Thus, we think it is better at least in terms of simplicity that UE behaviors on configuredGrantTimer handling for Type 1 and Type 2 are also aligned when the configured grant is re-initialized. We have two options to align the UE behaviour for Type 1 and Type 2:

Option A: Aligning Type 2 re-initialization to the current Type 1 re-initialization i.e. UE continues all configuredGrantTimers, if running, upon Type 2 re-initialization
Considering that the Type 1/Type 2 re-activation command (RRC/PDCCH) does not necessarily imply “ACK” to any previous configured grant transmissions, it should be fine to let all the configuredGrantTimers run to completion. 

Option B: Aligning Type 1 re-initialization to the current Type 2 re-initialization i.e. UE stops the configuredGrantTimer associated with the HARQ process for the first configured grant transmission after Type 1 re-initialization

Since Type 1 re-initialization is triggered by RRC message, the exact timing for the first configured grant transmission after Type 1 re-initialization is not certain to gNB. And thus, gNB may not be able to know which configuredGrantTimer the UE stops, resulting in misalignment between UE and gNB. 
We think Option A is simpler.

Proposal3: UE continues all configuredGrantTimers, if running, when the configured grant Type 2 is re-initialized (i.e. a Type 2 activation command is received). A text proposal is also provided.
3. Conclusion

We have the following observations and proposals related to SPS/GF reconfiguration in NR.

Observation1: In LTE, in order to avoid ambiguity of determining the SPS occasions, network does not reconfigure SPS when there is configured grant/assignment (i.e. SPS is currently activated).
Proposal1: RAN2 confirms that the issue of LTE SPS reconfiguration is still present for NR SPS (i.e. configured DL assignment and ULType 2). And, a similar restriction for NR SPS reconfiguration should also be added in NR RRC Spec.

Observation2: In NR, Type 1 reconfiguration results in Type 1 re-initialization, and thus there should be no ambiguity of determining the GF occasions.
Proposal2: RAN2 confirms that the issue of LTE SPS reconfiguration is not present for NR GF (i.e. Type 1). And, there is no need to add a similar restriction for NR GF reconfiguration in NR RRC Spec.

We have the following observation and proposal related to configuredGrantTimer in NR. 

Observation3: UE behaviors on configuredGrantTimer handling for Type 1 and Type 2 are aligned except when the configured grant is re-initialized.
Proposal3: UE continues all configuredGrantTimers, if running, when the configured grant Type 2 is re-initialized (i.e. a Type 2 activation command is received). A text proposal is also provided.
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5. Text proposal for 38.321
The following text proposal for Option A is based on the NR MAC CR0057 [5].
5.4
UL-SCH data transfer
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>
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:

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.

