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1 Introduction

In RAN2#114bis e-meeting, clarification on reporting multiplexed CSI on PUCCH in [1] was discussed but didn’t reach consensus due to diverged views from different companies. This issue is postponed to RAN2#115 e-meeting.
In this contribution, we give a further analyse on this issue.
2 Discussion

According to the current specification TS38.321, UE behaviour of periodic CSI reporting is specified as follows:

	1>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3; and

1>
if the current symbol n occurs within drx-onDurationTimer duration; and

1>
if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause:

2>
if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

3>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];

3>
not report semi-persistent CSI configured on PUSCH;

3>
if ps-TransmitPeriodicL1-RSRP is not configured with value true:

4>
not report periodic CSI that is L1-RSRP on PUCCH.

3>
if ps-TransmitOtherPeriodicCSI is not configured with value true:

4>
not report periodic CSI that is not L1-RSRP on PUCCH.


Besides, a note regarding reporting multiplexed CSI on PUCCH is given as below:

	NOTE 4:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time of the DRX group in which this PUCCH is configured or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).


According to the procedure text, in the case when drx-onDurationTimer is not started due to DCP and UE is not in DRX Active Time, whether to report periodic CSI or not is configurable, while according to the note, in the case when CSI configured on PUCCH is multiplexed with other overlapping UCI(s), it’s up to UE implementation whether to report such CSI outside DRX Active Time. 

It’s not clear whether UE should report CSI multiplexed with UCI(s) within the on-duration period when drx-onDurationTimer is not started due to DCP. 
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Figure 1 

During the offline discussion [2] in RAN2#114bis e-meeting, majority companies agree with the intention of the clarification, and the following options were listed based on proposals from companies. 
Option 1: original change in [1]:

	NOTE 4:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time except for the drx-onDurationTimer duration in which drx-onDurationTimer is not started due to DCP of the DRX group in which this PUCCH is configured or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).


Option 2: proposal from Qualcomm:

	If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time except for the drx-onDurationTimer duration in which drx-onDurationTimer is not started due to DCP of the DRX group in which this PUCCH is configured except when inside an on-duration period whose associated drx-onDurationTimer is not started due to DCP and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is configured with value true, or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).


Option 3: revision from OPPO:

	If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time except for the drx-onDurationTimer duration in which drx-onDurationTimer is not started due to DCP of the DRX group in which this PUCCH is configured except when inside an on-duration period whose associated drx-onDurationTimer is not started due to DCP and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is not configured with value true, or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).


Option 4: separate NOTE proposal from vivo:

	NOTE5: If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource inside the on-duration period of the DRX group in which this PUCCH is configured whose associated drx-onDurationTimer is not started in case DCP is configured, and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is not configured with value true, the MAC entity shall report this CSI multiplexed with other UCI(s).


Option 5: no change.

For a CSI multiplexed with other UCI(s) that would be reported on a PUCCH resource within an on-duration period whose associated drx-onDurationTimer is not started due to DCP and UE is not in DRX Active Time, there may be following two cases:

· Case 1: if ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is not configured

· Case 2: if ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is configured

For case 1, it has been captured in both the procedure text and the note. Since the procedure text should have precedence over the note, there is no contradiction, i.e. in this case, UE shall not report the multiplexed CSI on PUCCH. In our view, no clarification is needed for this case. So, all the Option 1, Option 3 and Option 4 can be excluded.  
Observation 1 There is no need to clarify for the case that the multiplexed CSI would be reported on PUCCH inside an on-duration period whose drx-onDurationTimer is not started due to DCP and if ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is not configured.
For case 2, there may be different understandings. 
· One is that since the procedure text does not specify this case, the UE would follow the behavior in the note, i.e. whether UE reports the multiplexed CSI on PUCCH in this case is up to UE implementation. 
· The other understanding is that the procedure text has implied that in this case UE shall report the multiplexed CSI on PUCCH, so UE shall follow the behavior specified in the procedure text instead of the note. 
If we follow the first understanding, i.e., leave it to UE implementation, we think we can leave the spec as it as. But if we follow the second understanding, a CR to further clarify the note would be needed and the above Option 2 seems good, i.e.,:
If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource either outside DRX Active Time except for the drx-onDurationTimer duration in which drx-onDurationTimer is not started due to DCP of the DRX group in which this PUCCH is configured except when inside an on-duration period whose associated drx-onDurationTimer is not started due to DCP and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is configured with value true, or outside the on-duration period of the DRX group in which this PUCCH is configured if CSI masking is setup by upper layers, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).
Thus, we propose:

Proposal 1 RAN2 further clarify the following two UE behaviours of reporting CSI in the case that the multiplexed CSI would be reported on PUCCH inside an on-duration period whose drx-onDurationTimer is not started due to DCP and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is configured.

· Option 1: Up to UE implementation, no CR is needed
· Opion 2: UE reports the multiplexed CSI, a CR to further clarify Note 4 is needed
3 Conclusion

Based on the discussion above, we made the following observations:

Observation 1 There is no need to clarify for the case that the multiplexed CSI would be reported on PUCCH inside an on-duration period whose drx-onDurationTimer is not started due to DCP and if ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is not configured.
And propose the following:
Proposal 2 RAN2 further clarify the following two UE behaviours of reporting CSI in the case that the multiplexed CSI would be reported on PUCCH inside an on-duration period whose drx-onDurationTimer is not started due to DCP and ps-TransmitPeriodicL1-RSRP or ps-TransmitOtherPeriodicCSI is configured.

· Option 1: Up to UE implementation, no CR is needed

· Opion 2: UE reports the multiplexed CSI, a CR to further clarify Note 4 is needed
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