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Discussion and Decision
1 Introduction
In last RAN2 meeting, the issue on release of CSI reporting resources was discussed based on [1], but there was no agreement achieved. 
This contribution gives our understanding on this issue. 
2 Discussion

· 
SP-CSI reporting on PUSCH 
SP-CSI reporting on PUSCH resource is a new feature in NR, which is different from LTE. Figure-1 is an example for the SP-CSI reporting on PUSCH procedure:
· RRC configuration is used to provide the SP CSI-RS resource configuration and the periodical reporting pattern;

· MAC CE is used to (de-)activate SP CSI-RS resource for actual measurement;

· DCI scrambled with SP-CSI-RNTI is used to (de-)activate PSUCH resource for the SP CSI-RS reporting.
· The reporting activation and deactivation is via explicit L1 signaling;
· The PUSCH resource allocated for the reporting is indicated in the DCI;

· During the reporting activated period, the reporting is periodical according to the RRC configured pattern;
· The CSI reporting is based on the measurement on the activated SP CSI-RS resources and configured periodic CSI-RS resources. 
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Figure-1. Example for SP-CSI reporting on PUSCH
According to the procedure, we can get the following observation:
Observation 1: SP-CSI reporting on PUSCH would not be stopped untill the explicit deactivation DCI is received.
Observation 2: SP-CSI reporting on PUSCH would not be stopped until the PUSCH resource is released.
· Issue upon TAT expiry

The problematic case is that the SP-CSI reporting on PUSCH is activated before UE enters out-of-sync state upon TAT expiry, as shown in Figure-2. 
· When UE is in out-of-sync state, even though UE cannot peform the CSI reporting, UE still keeps the activated state and the allocated PUSCH resource. 
· When UE re-enters the in-sync state, UE will perform the UL transmission and autonomously recover the SP-CSI reporting on the previous allocated PUSCH resource. 
· Since the UE in out-of-sync state can be for a long time, to improve the resource utilization, NW will allocate the resource to other in-sync UE. 
· The collision will occur on the SP CSI reporting when the UE re-enters in-sync state (step-4 in Figure-2).
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Figure-2. Problematic case for current SP-CSI reporting upon TAT expiry
To resolve the collision problem, there are two ways:

· Option 1: NW indicates out-of-sync UE to deactivate SP-CSI reporting via explicit DCI singaling; 
· Option 2: UE deactivates the SP-CSI reporting upon TAT expiry.  
Obviously, option 1 requires one more signaling without any UE feedback, and it increase the signaling overload and the signaling transmission is in less reliability. In addition, for the periodic CSI reporting and SP-CSI reporting over PUCCH, UE will release these resource upon TAT expiry by itself without any extra NW signaling. Hence, we propose to adopt Option 2. 
Proposal 1: UE should deactivate the SP-CSI reporting over PUSCH upon TAT expiry. 

Besides the reporting, since it is with low possibility for NW to schedule out-of-sync UE for downlink transmission, and the SP CSI-RS measurement is just used for the downlink scheduling, From the UE power savig perspective, it is straightforward to stop all the measurement on the SP CSI-RS resource, and deactivate all the activated SP CSI-RS resources. 

Proposal 2: UE should stop the measurement on the SP CSI-RS resources and deactivate the activated SP-CSI resources upon TAT expiry. 

3 Conclusion
According to the anlaysis in section 2, we proposal that:
Proposal 1: UE should deactivate the SP-CSI reporting over PUSCH upon TAT expiry. 
Proposal 2: UE should stop the measurement on the SP CSI-RS resources and deactivate the activated SP-CSI resources upon TAT expiry. 
The corresponding TPs to TS38.321 are provided in annex.
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5.2
Maintenance of Uplink Time Alignment

RRC configures the following parameters for the maintenance of UL time alignment:

-
timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.

The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, and if a NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.

1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:

2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:

3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in subclause 5.1.5, stop timeAlignmentTimer associated with this TAG.

2>
else:

3>
ignore the received Timing Advance Command.

1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:

3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;
3>
clear any configured PUSCH resource for SP-CSI reporting;
3>
indicate to lower layers to deactive all SP CSI-RS / CSI-IM Resource Sets for all Serving Cells;
3>
consider all running timeAlignmentTimers as expired;

3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

2>
else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:

3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;

3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;
3>
clear any configured PUSCH resource for SP-CSI reporting;
3>
indicate to lower layers to deactive all SP CSI-RS / CSI-IM Resource Sets;
3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the pTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.

