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1 Introduction
RAN1 send LS to inform RAN4 that many combinations of physical channels and reference signal on different symbols in the same slot. RAN4 have discussions on the remaining issues based on this LS, new scenarios was introduced considering the NR new characteristic. This paper gives views on this topic based on the WF in the last meeting.

2 Discussion

2.1 Previous agreements
Since LS [1] from RAN1 clarify the NR physical channel and RS combinations, RAN4 initiate some discussions on power transition mask within 1 slot in [2] [3][4]. 
	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

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

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

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


In the last meeting, different scenarios between two symbols are discussed based on the LS, but one thing we believe also deserve considering is how frequent will the power change in one slot. For the third list of the LS, we can see that there is no limitation on the specific combination within one slot in RAN1 since each channel or RS can choose different option on the symbol durations, it means there could be much power change points in the same slot. Considering the RxTx and TxRx transition point in one slot together, there is high possibility that UE will change power frequently. We believe it is difficult for RAN1 or RAN4 to specify each combination with different physical channels and RS within one slot. But the transmission loss during the transient period cannot be avoided which is limited by implementation, we need to consider some general rule to avoid resource waste and the performance.
WF [5] was approved in the last meeting to encourage companies check the major scenarios and how to place transient period. 
	· For next RAN4#87 meeting:

· Investigate further major scenarios including short PUCCH for next meeting.
· Interested companies to share views on those major scenarios to be studied by email in the coming 2 – 3 weeks. Proposal deadline is 12:00 PM UTC on 7th May 2018.
· Check how transient period should be placed for those scenarios.
· Specify basic rule(s) based on this analysis. 
·   Consider introducing 1-symbol gap for the highest SCS (60 kHz for FR1; 120 kHz for FR2) depending on transient time location.

· Investigate if two consecutive power change between symbols might not be configured for 60 kHz for FR1 and 120 kHz for FR2. 


For the second bullet in the WF, 1 symbol gap for the highest SCS was encouraged to investigate. In the current TS 38.101, consecutive SRS time mask is specified for 60kHz SCS in FR1 as below, 1symbol is blanked and 10us transient period is taken, and similar definition for 120kHz in FR2:
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Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when 60kHz SCS is used in FR1
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Figure 6.3.3.6-4: Consecutive SRS time mask for the case when power change is required and when 120kHz SCS is used in FR2
According to the RAN1 LS, power change between consecutive symbols is not limited to SRS. But the situation is similar with above scenario. For the consecutive symbol power change scenario, it can reuse the definition for consecutive SRS with 60kHz SCS in FR1 and 120kHz SCS in FR2.
Observation 1: There is no limitation on power change times in one slot in RAN1 spec, but frequent power change will cause transmission loss, RAN4 should consider general rule to limit too frequent power change in one slot.
Observation 2: For power change between consecutive symbol with different physical channel and reference signal combinations, time mask can reuse the time mask requirement in TS 38.101 for consecutive SRS with highest SCS in FR1 and FR2 respectively.
2.2 1-symbol gap for the highest SCS
For power change between two consecutive symbol with highest SCS in FR1 and FR2, the time mask should be as below:
For 60kHz on FR1
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Fig 1. Consecutive symbol time mask for the case when power change is required and when 60kHz SCS is used in FR1
For 120kHz on FR2
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Fig 2. Consecutive symbol time mask for the case when power change is required and when 120kHz SCS is used in FR2
Proposal 1: For power change between consecutive symbol with different physical channel and reference signal combinations, time mask requirement with 60kHz in FR1 and 120kHz in FR2 should be as in Fig1 and Fig2.
2.3 Power change times within 1 slot

As discussed in the observation 1, there is no limitation for power change times within 1slot, assuming the duration is 2 symbol for PUSCH, 1 symbol for PUCCH, 1 symbol for SRS, we will have many power change points within 1 slot, the combinations can be described as below:
Scenario 1: 9 times power change (described in different color) in one slot
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Scenario 2: 6 times power change in one slot (described in different color) and only 1 symbol blanked 
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Scenario 3: 4 times power change in one slot (described in different color) and 2 symbols blanked
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More scenarios can be listed with variation of symbol duration for different physical channels and RS, above we provide typical scenarios which may need more considerations.

For scenario 1, the time mask can reuse consecutive SRS as specified in TS 38.101, or as discussed in previous meeting, control related signals (PUCCH, SRS, PRACH) can be with high priority, the transient period may be fully occupied in the PUSCH side. But frequent power change between symbols will cause much pressure on HW or SW resource configuration, also there is performance impact during the transient period, the transmission loss is introduced on each power change point. Since there is no limitation on power change times in one slot in RAN1, we propose to have general rules for power change time in one slot. 
Proposal 1: In FR1, power change times in one slot should be limited in 6 times. In FR2, power change times in one slot should be limited in 4 times. (Power change includes on-on or on-off/off-on)
Proposal 2: Send LS to RAN1 to inform them the limitation on power change times within 1 slot.
For scenario 2, there is 1 symbol blanked. We propose time mask requirement for blanked symbol as below:
15kHz or 30kHz in FR1, 60kHz in FR2:
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Fig 3. 1 blanked symbol time mask for the case when power change is required and when 15kHz and 30k SCS is used in FR1, 60kHz is used in FR2
60kHz in FR1, 120kHz in FR2:
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Fig 4. 1 blanked symbol time mask for the case when power change is required and when 60kHz SCS is used in FR1
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Fig 5. 1 blanked symbol time mask for the case when power change is required and when 120kHz SCS is used in FR2
Proposal 3: time mask requirement when there is 1 symbol blanking should be as in Fig 3 , Fig 4 and Fig 5. 
For scenario 3, there is more than 1symbol blanked between 2 symbols. We propose time mask requirement for blanked symbols as below:
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Fig 6. >1 blanked symbol time mask for the case when power change is required in FR1
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Fig 7. >1 blanked symbol time mask for the case when power change is required in FR2
Proposal 4: time mask requirement when there are 2 or more consecutive symbols blanking should be as in Fig 6 and Fig 7.
3 Conclusion

In this contribution we discussed on the possible SCS combinations for CA, according to the analysis, we have the following observations and proposals:
Observation 1: There is no limitation on power change times in one slot in RAN1 spec, but frequent power change will cause transmission loss, RAN4 should consider general rule to limit too frequent power change in one slot.

Observation 2: For power change between consecutive symbol with different physical channel and reference signal combinations, time mask can reuse the time mask requirement in TS 38.101 for consecutive SRS with highest SCS in FR1 and FR2 respectively.
Proposal 1: For power change between consecutive symbol with different physical channel and reference signal combinations, time mask requirement with 60kHz in FR1 and 120kHz in FR2 should be as in Fig1 and Fig2.
Proposal 2: Send LS to RAN1 to inform them the limitation on power change times within 1 slot.
Proposal 3: time mask requirement when there is 1 symbol blanking should be as in Fig 3 , Fig 4 and Fig5.
Proposal 4: time mask requirement when there are 2 or more consecutive symbols blanking should be as in Fig 6 and Fig 7.
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