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1. Introduction
In RAN1 90bis# and RAN1 92# meeting, the following agreements were achieved with respect to multiplexing between CSI-RS and CORESET, and consecutive uplink transmissions with power changing:
Agreement:
A CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective.

· Above applies at least for the case where PDCCH and CSI-RS are spatially QCL-ed, and FFS for multi-panel UEs

· FFS: Use case when the above is applicable (ex: CSI reporting for wideband and partial band)

· Note: CSI-RS BW discussion should be taken into account

· Above at least applies for non-slot based cases

· Above feature is supported for slot-based transmissions as well

Agreement:

Send LS to RAN4 with regards to the power transition and possible combinations of the physical channels and reference signals.

Inform RAN4 that RAN1 has identified the following combinations of the physical channels and the reference signals that can be transmitted by the UE on different OFDM symbols in the same slot with different transmit power

· PUSCH+PUSCH

· SRS+SRS

· PUCCH+PUCCH

· PUSCH+SRS

· PUSCH+PUCCH

· PUSCH+PRACH

· SRS+PUSCH

· SRS+PUCCH

· SRS+PRACH

· PUCCH+PUSCH

· PUCCH+SRS

· PUCCH+PRACH

· PUSCH+PUCCH+PUCCH

· PUSCH+SRS+PUCCH

Inform RAN4 that RAN1 has identified the following combinations of the physical channels and the reference signals that can be transmitted by the UE on two consecutive slots with different transmit power and the PUSCH DMRS occupies the first OFDM symbol

· PUSCH+PUSCH

· PUCCH+PUSCH

· SRS+PUSCH

Inform RAN4 that for each combination different physical channels or reference signals may have different durations in the same slot

· PUSCH: 2/4/5/6/7/8/9/10/11/12/13/14 symbols

· SRS: 1/2/3/4/5/6 symbols

· PUCCH: 1/2/4/5/6/7/8/9/10/11/12/13/14 symbols

· PRACH: 2/4/6/12 symbols

Note that transmission priority may be different depending on the channel, content that physical channel is carrying and reference signal. Note that the above list might not be complete. 

Ask RAN4 to take it into account in their work.
In this contribution, we provide our views on multiplexing between CSI-RS for RRM and CORESET, and consecutive uplink transmissions with power changing based on [1][2].

2. Discussion
2.1. Multiplexing between CSI-RS for RRM and CORESET

Based on previous RAN1 agreement, a CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective. It was also agreed that UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility. Hence, from UE’s perspective, it should be clarified that whether CSI-RS for mobility can be configured on RBs overlapped with CORESET or not. From our company’s view, it is not necessary to limit CSI-RS resources configuration overlapped with CORESET. Further, it only has frequency location, RB numbers and time duration in the configuration parameter for a CORESET, which time location for a CORESET is indicated by linked search space. In consequence, we think that non-monitoring CORESET can be overlapped with a CSI-RS resource, which means that UE shall not expect to be configured CSI-RS resources in PRBs overlap with the CORESET at a given monitoring occasion. 
Proposal 1: 
·  From UE’s perspective, CSI-RS for RRM can be configured on RBs which are overlapped with CORESET.
2.2. On UL consecutive transmissions

It was agreed for frequencies below 6 GHz, UE transient period for NR is 10 µsec, for frequencies above 24 GHz, UE transient period for NR is 5 µsec. Due to UE transient period, both last and first symbols may be affected when same uplink channels/RSs are consecutive transmitted with power changing, while the last symbol or first symbol may be affected when different uplink channels/RSs are consecutive transmitted with power changing. An example of transient time for consecutive PUSCH and SRS transmission with power changing is depcited in figure 1, and transient period for different numbernology are shown in table 1.
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Figure 1. Example of consecutive PUSCH and SRS transmission with power changing
Table 1. Transient time for different numbernology
	Frequency band
	SCS(kHz)
	Symbol length(usec)
	Transient  period(usec)
	Affected ratio

	FR1
	15
	71.43
	10
	~14%

	FR1
	30
	35.71
	10
	~28%

	FR1
	60
	17.85
	10
	~56%

	FR2
	60
	17.85
	5
	~28%

	FR2
	120
	8.93
	5
	~56%


From above table, the effection of UE transient time is more severe for larger subcarrier space. e.g.when PUSCH and SRS are consecutive transmitted with power changing and in SCS 120KHz case, almost 56% last PUSCH symbol shall be affected by SRS. At least 1 guard symbol is required to gurantee the performance of the last and/or the first symbol in the case of consecutive uplink channels/RSs transmission with power changing.
According to above discussion, to simplify system design and to ensure system performance, 0 or 1 guard symbol should be predefined for consecutive uplink channels/RSs transmission with power changing. A UE shall not transmit any other signals in that guard symbol.

Proposal 2:
· For consecutive uplink channels/RSs transmission with power changing, X gurad symbol is reserved for a UE, where the UE does not transmit any other signals. The value of X is defined as below table 2.
Table 2. Guard symbol for consecutive uplink channels/Rs transmission with power changing
	Frequency band
	SCS(kHz)
	Guard symbol

	FR1
	15
	0

	FR1
	30
	1

	FR1
	60
	1

	FR2
	60
	1

	FR2
	120
	1


3. Conclusion

In this contribution, multiplexing between CSI-RS for RRM and CORESET, and UL channels/RSs consecutive transmission with power changing are discussed with the following proposal:

Proposal 1: 
·  From UE’s perspective, CSI-RS for RRM can be configured on RBs which are overlapped with CORESET.
Proposal 2:
· For consecutive uplink channels/RSs transmission with power changing, X gurad symbol is reserved for a UE, where the UE does not transmit any other signals. The value of X is defined as below table 2.
Table 2. Guard symbol for consecutive uplink channels/Rs transmission with power changing
	Frequency band
	SCS(kHz)
	Guard symbol

	FR1
	15
	0

	FR1
	30
	1

	FR1
	60
	1

	FR2
	60
	1

	FR2
	120
	1
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