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1 
Introduction


In RAN2#114, it has been discussed in the e-mail discussion [R2-2106642] whether a clarification is necessary for report of multiplexed CSI on PUCCH based on the input contribution [R2-2105068] and postponed with no clear majority view.
2
Discussion

In TS38.321, it is only specified when the MAC entity shall not report a CSI in DRX operation while not specifying when the MAC entity shall report a CSI. It means that baseline operation is to report a CSI unless specified that the MAC entity shall not report a CSI. In addition, further detailed procedure for CSI reporting is all specified in L1 specification, i.e., TS38.214. So, basically, what is important is whether it is clear in MAC when the MAC entity shall not report a CSI.
Observation 1. It should be clear in MAC specification when the MAC entity shall not report a CSI.
An issue of a CSI reporting with DRX was first discussed in RAN2#106 based on [R2-1906711]. It was pointed out that the MAC entity may try to report a CSI on PUCCH (either periodic or semi-persistent CSI) if the CSI on PUCCH is multiplexed with other UCI and the multiplexed CSI would be reported on different PUCCH resource which is possibly outside of Active Time, which may incur very complex UE. In RAN2#108, a CSI reporting with DRX has been discussed again based on [R2-1913897]. It has been proposed to clarify in normative procedure that, for outside of Active Time, the MAC entity shall not report a CSI on PUCCH only if this CSI on PUCCH does not overlap with other PUSCH and UCI. Finally, to avoid some NBC issues, RAN2 agreed on [R2-1916172] to have a NOTE 4 from Rel-15 saying that, if a UE multiplexes a CSI on PUCCH with other UCI(s) and this muleiplexed CSI would be reported on a PUCCH resource either outside DRX Active Time or on-duration period, it is up to UE implementation whether to report it or not. 
	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).



Observation 2. The NOTE 4 is to address the issue when UCI multiplexing is expected and multiplexed CSI would be reported outside of Active Time. Further, the NOTE 4 is applied to both of periodic CSI and semi-persistent CSI on PUCCH.
In Rel-16, introducing power saving feature, a CSI reporting with DCP monitoring has been specified in clause5.7. With DCP monitoring, two parameters, i.e., ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI, control the CSI reporting behaviour. In TS38.331, those parameters are described as follows:

	ps-TransmitPeriodicL1-RSRP
Indicates the UE to transmit periodic L1-RSRP report(s) when the drx-onDurationTimer does not start (see TS 38.321 [3], clause 5.7). If the field is absent, the UE does not transmit periodic L1-RSRP report(s) when the drx-onDurationTimer does not start.

	ps-TransmitOtherPeriodicCSI
Indicates the UE to transmit periodic CSI report(s) other than L1-RSRP reports when the drx-onDurationTimer does not start (see TS 38.321 [3], clause 5.7). If the field is absent, the UE does not transmit periodic CSI report(s) other than L1-RSRP reports when the drx-onDurationTimer does not start.



The intended behaviour is that, if the drx-onDurationTimer is not running for its on-duration period as a result of DCP monitoring, the MAC entity reports the periodic CSI if these parameters are configured with value true whereas it shall not report the periodic CSI if these parameters are not configured with value true. Note that semi-persistent CSI on PUCCH is not subject to these parameters. 
The following table presents all combination of drx-onDurationTimer, parameter (ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI), and UCI multiplexing.
	
	drx-onDurationTimer
	parameter
	UCI multiplexing
	Intended behaviour

	1
	running
	not true
	No
	Report periodic CSI on PUCCH

	2
	running
	not true
	Yes
	Report periodic CSI on PUCCH

	3
	running
	true
	No
	Report periodic CSI on PUCCH

	4
	running
	true
	Yes
	Report periodic CSI on PUCCH

	5
	not running
	not true
	No
	Not report periodic CSI on PUCCH

	6
	not running
	not true
	Yes
	Not report periodic CSI on PUCCH

	7
	not running
	true
	No
	Report periodic CSI on PUCCH

	8
	not running
	true
	Yes
	Report periodic CSI on PUCCH



For each case, it would be good to understand the intended behaviour and whether it is clear from the specification:
In Case 1-4, drx-onDurationTimer is running for its on-duration period, hence being considered as Active Time. Accordingly, ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI does not impact periodic CSI reporting and the MAC entity reports the periodic CSI on PUCCH. It is clear from the specification because there is no statement saying that the MAC entity shall not report it in these cases. 
Proposal 1. In DCP, if drx-onDurationTimer is running for its on-duration period, the report of the periodic CSI on PUCCH is the same as legacy and no further clarification is necessary.

In Case 5 and 6, drx-onDurationTimer is not running for its on-duration period, hence being considered as not Active Time. Accordingly, ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI should control the periodic CSI reporting. As they are not set to TRUE, the MAC entity shall not report the periodic CSI on PUCCH according to the normative text. As the normative text does not mention anything about UCI multiplexing, it should not depend on UCI multiplexing. In addition, the NOTE 4 shouldn’t be applied to case 6 because the normative text is clear.
Proposal 2. If drx-onDurationTimer is not running for its on-duration period, it is clear from the normative text that the MAC entity shall not report the periodic CSI on PUCCH regardless of whether the CSI is multiplexed with other UCI(s) or not. The NOTE 4 is not applied to case 6 and no further clarification is necessary. 
In Case 7, drx-onDurationTimer is not running for its on-duration period, hence being considered as not Active Time. As the CSI is not multiplexed with other UCI(s), however, the NOTE 4 is not applied. From the normative text, there is no statement that the MAC entity shall not report the periodic CSI on PUCCH in this case. Therefore, it is clear that the MAC entity reports the periodic CSI on PUCCH, which is aligned with the parameter setting. This is very aligned with RAN2 agreement in RAN2#110-e.
Confirm that for one onduration period, if the drx-ondurationTimer will not be started based on the DCP received, but the onduration period will be considered as active time. The CSI is  reported during the onduration regardless of whether CSI masking is configured or not. Clarify this agreement in MAC specification.

Proposal 3. If drx-onDurationTimer is not running for its on-duration period, if ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is configured with value true, and if the CSI is not multiplexed with other UCIs, the MAC entity reports the periodic CSI on PUCCH. The NOTE 4 is not applied to this case and no further clarification is necessary.
In Case 8, different from Case 7, the CSI is multiplexed with other UCI(s). Thus, it is argued that the NOTE 4 is applied and the MAC may not report periodic CSI on PUCCH against the configuration of the parameter. However, the reasonable implementation is likely to report CSI even with the NOTE 4 because there is no reason to deviate from case 7. Also it is beneficial from UE complexity perspective because the MAC entity would always prepare to report the periodic CSI regardless of whether it is UCI multiplexed or not if the parameter is configured with value true. Therefore, we don’t think it is essential to correct the NOTE 4 while it makes the NOTE 4, which is already lengthy, more unfriendly.
Proposal 4. If drx-onDurationTimer is not running for its on-duration period, if ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is configured with value true, and if the CSI is multiplexed with other UCIs, the reasonable implementation is to report the periodic CSI on PUCCH. Further clarification is not essential to the NOTE 4.

If there is still a concern that the NOTE 4 may be applied to the periodic CSI reporting with DCP, only a small change may be sufficient so that the NOTE 4 is applied to the case where ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is configured to true. A corresponding CR is provided in [R2-210xxxx]
Proposal 5. If RAN2 still wants to clarify the NOTE 4, consider the CR in [R2-2108767].
3
Conclusion

In this contribution, it is discussed CSI reporting in DCP operation by considering the NOTE 4 in TS38.321 clause5.7. It is observed that the NOTE 4 is only for the UCI multiplexing. Thus, the NOTE 4 is applied only the case 8. Given that report of periodic CSI is clear for case 7, which is only different from case 8 that CSI is not multiplexed with other UCI(s), we think reasonable UE behaviour would be to report the periodic CSI without further clarification of NOTE 4. 
Observation 1. It should be clear in MAC specification when the MAC entity shall not report a CSI.
Observation 2. The NOTE 4 is to address the issue when UCI multiplexing is expected and multiplexed CSI would be reported outside of Active Time. Further, the NOTE 4 is applied to both of periodic CSI and semi-persistent CSI on PUCCH.
Proposal 1. In DCP, if drx-onDurationTimer is running for its on-duration period, the report of the periodic CSI on PUCCH is the same as legacy and no further clarification is necessary.

Proposal 2. If drx-onDurationTimer is not running for its on-duration period, it is clear from the normative text that the MAC entity shall not report the periodic CSI on PUCCH regardless of whether the CSI is multiplexed with other UCI(s) or not. The NOTE 4 is not applied to case 6 and no further clarification is necessary. 

Proposal 3. If drx-onDurationTimer is not running for its on-duration period, if ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is configured with value true, and if the CSI is not multiplexed with other UCIs, the MAC entity reports the periodic CSI on PUCCH. The NOTE 4 is not applied to this case and no further clarification is necessary.

Proposal 4. If drx-onDurationTimer is not running for its on-duration period, if ps-TransmitPeriodicL1-RSRP and ps-TransmitOtherPeriodicCSI is configured with value true, and if the CSI is multiplexed with other UCIs, the reasonable implementation is to report the periodic CSI on PUCCH. Further clarification is not essential to the NOTE 4.

Proposal 5. If RAN2 still wants to clarify the NOTE 4, consider the CR in [R2-2108767].
