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1 Introduction

At RAN2#100 meeting, it was agreed that

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 

In this contribution, we further discuss the UE behaviour of timer T, i.e., ConfiguredGrantTimer, and the corresponding CR is provided in [1].
2 Discussion
2.1 Issue-1: Repetition to (re)start T

According to the current TS 38.321, HARQ information is only to be delivered to HARQ entity in case configuredGrantTimer is not running.
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.
So that in section 5.4.2.1, the described HARQ entity behaviour is not visible on the repetition, since that the first transmission of a repetition bundle, which would (re)start the configuredGrantTImer, would already prevent the delivery of HARQ info to HARQ entity until its expiry.

For each uplink grant, the HARQ entity shall:

1>
identify the HARQ process(es) associated with this grant, and for each identified HARQ process:

2>
if the received grant was not addressed to a Temporary C-RNTI on PDCCH, and the NDI provided in the associated HARQ information has been toggled compared to the value in the previous transmission of this TB of this HARQ process; or
2>
if the uplink grant was received on PDCCH for the C-RNTI and the HARQ buffer of the identified process is empty; or
2>
if the uplink grant was received in a Random Access Response:

<Text removed>

2>
else:
3>
if the uplink grant received on PDCCH was addressed to CS-RNTI and if the HARQ buffer of the identified process is empty:
<Text removed>

3>
else:

4>
deliver the uplink grant and the HARQ information (redundancy version) of the TB to the identified HARQ process;

4>
instruct the identified HARQ process to trigger a retransmission.
4>
if the uplink grant is addressed to CS-RNTI or the uplink grant is a configured uplink grant:
5>
start or restart the ConfiguredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
Therefore, for the “else” above, it is only for the first transmission of the bundle, scheduled by an uplink grant received for the MAC entity’s CS-RNTI, and thus the condition “or the uplink grant is a configured uplink grant” is not needed, considering the following agreement at RAN2#99bis

For SPS, as in LTE-SPS, retransmissions for SPS transmission are based on uplink grant/DL assignments received on SPS C-RNTI.  SPS C-RNTI is configuration is provided by RRC signalling.

Proposal 1 Remove the “or the uplink grant is a configured uplink grant” as shown in [2].

One argument to keep the “or the uplink grant is a configured uplink grant” is that this covers the case of repetition. However, we see this as two independent problems:

· To remove this “or the uplink grant is a configured uplink grant” as above is because repetition is not visible by this procedural text, i.e., there is no such “non-toggled-NDI AND configured uplink grant” case to enter into the “else” above;

· One can further discuss the necessity of repetition to (re)start configuredGrantTimer even with the deletion. And for this issue, one can consider the following three alternatives

· Alt-1: only the first transmission in a repetition bundle to (re)start timer T;

· Alt-2: each transmission in a repetition bundle to (re)start timer T, or only the last transmission in a repetition bundle to (re)start timer T;

The only difference between Alt-1 and Alt-2 is the extended time period where T is running, i.e., the time length of repetition bundle. Since it can be simply implemented by extend the timer length of Alt-1, we see no essential difference between the two alternatives. Considering the following agreement and the current text version of TS 38.321, we propose the keep the current UE behaviour.

21. It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not 

Proposal 2 Only the first transmission in a repetition bundle to (re)start configuredGrantTimer.

2.2 Issue-2: C-RNTI based grant to stop T
According to the current TS 38.321, timer T can be started by new transmission on SPS resources, or re-transmission scheduled by CS-RNTI, in a process-specific way:
4>
if the uplink grant is addressed to CS-RNTI or the uplink grant is a configured uplink grant:
 
5>
start or restart the ConfiguredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
After that, if for the same HARQ process, a C-RNTI based grant is received, it should be seen as NDI being toggled, i.e., a new transmission is to be done

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;

In this case, a timer T has been started by the previous uplink grant (even via CS-RNTI or a configured uplink grant) for the same process, so it may be still running when the C-RNTI based grant has arrived, as shown in the following figure.

Observation 1 The configuredGrantTimer is configured per HARQ process.
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Figure 1 Timer T is still running after a new transmission

According to the following specification

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.
Observation 2 The usage of configured uplink grant of a specific HARQ process is prevented by running configuredGrantTimer of the corresponding HARQ process.

During the time period where T is still running, it would impact the usage of configured grant in a strange way:
· The usage of SPS resource is prohibited during the time period since T is still running;

· The length of the time period is decided on the length of ConfiguredGrantTimer and the time interval between the pervious grant (green) and the current grant (yellow);
Therefore, it is proposed to remove this strange case in the specification as shown in the following figure.
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Figure 2 Timer T is still stopped after a new transmission

Proposal 3 Stop ConfiguredGrantTimer if a uplink grant is for MAC entity’s C-RNTI is received 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.
2.3 Issue-3: C-RNTI based grant to (re-)start T

Based on the current TS 38.321, timer T is only started by transmission on configured grant or grant based on CS-RNTI, but T is not to be started for grant based on C-RNTI.

4>
if the uplink grant is addressed to CS-RNTI or the uplink grant is a configured uplink grant:
 
5>
start or restart the ConfiguredGrantTimer, if configured, for the corresponding HARQ process when the transmission is performed.
However, it should be divided into two cases:

· The UE is configured with configured grant, and it is activated;

· The UE is NOT configured with configured grant, or it is not activated.

For the former case, we observe the two cases are different, i.e., one would prohibit the usage of SPS resource during the length of ConfiguredGrantTimer, the other has not restriction at all since the timer is not to be started.

[image: image3.emf]The time period where usage on configured grant is prohibited

Transmission on configured grant or 
grant based on CS-RNTI starts 
ConfiguredGrantTimer

After that,usage on configured grant is allowed


Figure 3 Behaviour when the transmission is done via configured grant or grant of CS-RNTI
[image: image4.emf]Usage on configured grant is always allowed

Transmission grant based on C-RNTI


Figure 4 Behaviour when the transmission is done via grant of C-RNTI
There is no obvious reason to have misalignment between the two cases, so we propose to align them.

Observation 3 When UE has configured grant, the usage of configured grant is different if the transmission is done via C-RNTI or not.

Proposal 4 Start or restart ConfiguredGrantTimer after initial transmission/retransmission via grant addressed to C-RNTI, if UE has configured grant and it is activated.  
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
The configuredGrantTimer is configured per HARQ process.
Observation 2
The usage of configured uplink grant of a specific HARQ process is prevented by running configuredGrantTimer of the corresponding HARQ process.
Observation 3
When UE has configured grant, the usage of configured grant is different if the transmission is done via C-RNTI or not.


Based on the discussion in section 2 we propose:
Proposal 1
Remove the “or the uplink grant is a configured uplink grant” as shown in [2].
Proposal 2
Only the first transmission in a repetition bundle to (re)start configuredGrantTimer.
Proposal 3
Stop ConfiguredGrantTimer if a uplink grant is for MAC entity’s C-RNTI is received 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.
Proposal 4
Start or restart ConfiguredGrantTimer after initial transmission/retransmission via grant addressed to C-RNTI, if UE has configured grant and it is activated.
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