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1 Introduction
Since RAN1 send LS to RAN4 on combinations of physical channels and reference signal on different symbols in the same slot, there are many discussions on defining time mask for such issues. In the last meeting, WF[1] was approved with several rules. And CRs[2] on the transient period for power transition between short/long subslot was approved. This paper gives views on the remaining issues for ON/OFF mask.

2 Discussion

2.1 1-symbol gap for the highest SCS
Blanked symbol for highest SCS has been specified in the spec as below:
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Figure 6.3.3.9-3: Consecutive short subslot (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol and when 60kHz SCS is used in FR1

Where short subslot is defined as 1 or 2 symbols transmission, and long subslot is defined as more than 2 symbols transmission.
Gap issues is corresponding to rule 4 in the WF with 3 options as below:

	Basic Rule -4

High SCS cases: GAP or not?

· Option 1: 

· Provide for a GAP between symbols with power change when transient period even on one side.  

· Option 2 : 

· Leave it for implementation on UE and gNB

· Allow for opportunistic recovery of the symbols 

· Option 2A : 

· Introduce UE capability on UE transient parameter

· Leave it for implementation on UE and gNB

· Allow for opportunistic recovery of the symbols 

· Option 3: 

· Allow for a GAP when the transient is on both sides of a symbol

· When the transient period is only on one side then no GAP is allowed


Although we already have conclusion on this topic, we would like to clarify there is no benefit to introduce UE capability on transient period for the highest SCS as proposed in option 2 and 2A.
· Frequently power transition only exist when all different physical channels and RS are within one slot which is shown in Fig1, because different power control will have for each physical channel and RS:
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Fig 1 frequently power change when different physical channels are within one slot
Actually we don't have much possibilities to have all physical channel and RS allocated in one slot. 
· Gap symbol can be configured to other UE to transmit, there is little performance loss on 1-gap symbol 

· The UE capability on transient period is complex, actually the transient period is depending on the power difference during the power transition, the relationship between power difference level and transient period is implementation specific and different among UE vendors. Even UE report transient period to the gNB, gNB can still choose not to use or how to use the information. If gNB use the information, it makes the gNB scheduler more complex, if gNB don’t use the information, the complex UE capability is useless at all. So there is no clearly outcome on such UE capability, compared with 1-gap symbol, we don’t see much benefit to introduce it.

· The other issue is before UE capability signalling, we see relatively frequent physical channel switch with power transition, at least we need to have the general value on transient period for all the UEs before signalling. But after UE signal its capability and have the service, there is limited possibility to have frequent power transition.
As there is already a big burden on UE capability overhead caused by the CA/DC combinations, we don’t see any benefit to add a complex UE capability into the air interface, which actually have very unclear performance gain.

Observation 1: introducing transient period as UE capability for the highest SCS have no benefit for both UE and gNB. 
2.2 Power change times within 1 slot

In the WF, rule 5 is corresponding to power change times within 1 slot as below:

	Basic Rule 5:
Power change frequency per slot
· The number of power changes per slot adds burden on UE SW programming. Hence limiting the max number of power changes per slot is preferred. 

· Option 1: 

· Limit the number of power changes:

· For FR1, FR2 to at least every ‘x’ symbols. Ex: x=2/3 [per physical channel]

· Send LS to RAN1

· Option 2: 

· Limit the number of power changes per slot

· Send LS to RAN1

· Option 3: 

· Don’t limit the number of power changes per slot

Companies are encouraged to submit proposals in the next meeting on this topic. 


For SRS resource allocation, there are RAN1 agreements as below:
	RAN1 agreement:
The UE may be configured by the higher layer parameter SRS-ResourceMapping with an SRS resource occupying a location within the last 6 symbols of the slot.

nSRS counts then number of UE-specific SRS transmission with an N symbol SRS resource and this value should be a function of N∈{1,2,4} and SRS symbol repetition factor r∈{1,2,4} where r≤N. 


According to RAN1 agreement, there is no limitation on the specific combination within one slot in RAN1, each channel or RS can choose different option on the symbol durations, it means there could be many 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. 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.

Assuming the duration is 2/4 symbols for PUSCH, 1 or 2 symbols for PUCCH, 1 symbol for SRS, we will have many power change points within 1 slot, the combinations can be described as below:
10 times power change in one slot (described in different color) :
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Fig 2 power change times in one slot
Frequent power change between symbols will cause much pressure on HW or SW resource configuration especially on FR2, power change times in 1ms in average for the higher SCS will be much bigger. According to the current spec, PUSCH block can be up to 7 with 1 symbol duration, if we assume 7 PUSCH block as the worst case, there could be 13 power change times within one slot(7 PUSCH+2 PUCCH+4 SRS). There is also performance impact during the transient period, the transmission loss is introduced on each power change point. From implementation perspective, we propose RAN4 provide the guideline on the power change times within one slot for RAN1. For FR1, we propose to limit the power change times in 6 times, in FR2 we propose to limit the power change times in 4 times. 
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.
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: introducing transient period as UE capability for the highest SCS have no benefit for both UE and gNB. 
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.
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