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1 Introduction
In the current TS 38.101-1, on/off time mask for slot and subslot based transmission are defined. When we look at the current spec, there are still some ambiguities on the transient period position defined on the boundary of consecutive transmissions. The other issue is that blanked symbol defined for the highest SCS shall be clarified that whether it is scheduled by the gNB or blanked by UE itself.
This paper provides proposals on remaining issues for the on/off time mask for Rel-15 spec.

2 Discussion
2.1 Definition for long and short subslot
In RAN4 #87 meeting, WF[1] was approved as the basic rules for the definition on short subslot transient period, the definition of short subslot in the WF is as below:

	Basic rules -2
· Each channel on either side of the transient shall be characterized by its length (without any transient period)

Label
# of symbols
Short

< 3

Long

≥3

· Priority:

· Short > Long for a given channel


Based on this rule, RAN4 define subslot in current TS 38.101 as below:

· A long subslot transmission is a Type B transmission with more than 2 symbols.

· A short subslot transmission is a Type B transmission with 1 or 2 symbols.
In our understanding, the description in the WF and the spec means subslot is defined for all physical channel including PUSCH, PUCCH and SRS. (PRACH is excluded here because PRACH transient period already clarified in RAN1 92bis which can be seen in WF[1] background)
In the last meeting, companies have comments that subslot shall only include PUSCH and PUCCH, because RAN4 already defines SRS case separately in the spec as following:
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So subslot tansmission can be defined as transmission for PUCCH or PUSCH.
The other issue is that type A and type B transmission is already used in RAN1 spec for PUSCH and PDSCH, we think “Type A and Type B transmission” have ambiguty with RAN1 spec, which is better to remove here.

Proposal 1:Revise slot/subslot definition in TS 38.101-1 as below:
A slot transmission is a transmission time interval (TTI) of one slot for either PUCCH or PUSCH.
A long subslot transmission is a transmission time interval (TTI) of one subslot with more than 2 symbols for either PUCCH or PUSCH.

A short subslot transmission is a transmission time interval (TTI) of one subslot with 1 or 2 symbols for either PUCCH or PUSCH.
2.2 Blanked symbol defined for highest SCS
2.2.1 Understanding on Blanked symbol
In the current spec, blanked symbol defined for highest SCS is 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 60 kHz SCS is used in FR1

In figure 1, we provide an example case for transient period is required on both sides of the symbol [2]. For symbol A2, transient period is on both sides.
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Fig 1. Transient period is required on both sides of symbol A2

Under such case, there would be 2 different understanding for the blanked symbol, we think gNB and UE need to align understanding.
Option 1: Blanked symbol is scheduled by the gNB additionally which is positioned between symbol A2 and symbol A3, it can be seen in Fig 2. The gNB do not schedule transmission for the UE during the 1 symbol gap.
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Fig 2 Blanked symbol is scheduled by the gNB additionally which is positioned between symbol A2 and symbol A3

We think option 1 is what the current spec exactly mean, because blanked symbol is descried separately with the two short subslot in the spec. In the last meeting, there is concern from network side that gNB do not know exactly when UE need a transient period in practice. It is because UE decide the Pcmax on itself, gNB do not know the real Pcmax UE choose. But actually, gNB can always assume the worst case on MPR/AMPR for UE, and always schedule Blanked symbol for UE to have the transient period. This Blanked symbol also can be scheduled to other UEs to do the transmission. We see the feasibility on option 1 for Blanked symbol from gNB perspective.
Option 2: Symbol A2 is Blanked by UE, all transient period is placed on Symbol A2, UE behaviour on symbol A2 is not clear. It can be seen in Fig3.
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Fig 3 Symbol A2 is Blanked by UE, all transient period is placed on Symbol A2
For option 2, the UE behavior on symbol A2 is not clear. UE can choose change the power directly from symbol A1 to symbol 3, or to change power for 2 times. Symbol A2 is regarded as the transient period, no RF requirement is ensured on symbol A2. With 10us transient period definition in the current spec, the gNB may give up demodulate this symbol. As considered in [2], since symbol A1 and symbol A2 are hopping relation and scheduled as one block, symbol A1 demodulation would be also impacted.
From gNB algorithm design, option 2 will reduce much work for scheduler, but we can see this solution will lose more uplink throughput, because symbol A2 cannot schedule to other UE, and retransmission would be required for the content of symbol A2 while more control signaling overhead will be needed.

Considering advantage and disadvantage of option 1 and 2, we propose to define option 1 as the solution for the blanked symbol, and corresponding description is added into the spec.

Proposal 2: Blanked symbol is scheduled by the gNB additionally which is positioned between 2 short subslot, the gNB do not schedule transmission for the UE during the blanked symbol.
2.2.2 Transient period for PUSCH/PUCCH and SRS
In section 6.3.7 of TS 38.101-1, the transient period for PUSCH/PUCCH is defined as below:
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Figure 6.3.3.7-1: PUCCH/PUSCH/SRS time mask when there is a transmission before or after or both before and after SRS, when sounded on the same antenna (Ant ‘x’)

PUCCH/PUSCH/SRS time mask in current specification does not include subslot cases. For time mask between SRS and adjacent long subslot, the transient period should be placed in long subslot. For time mask between SRS and adjacent short subslot, the transient period shall be placed in short subslot.
For the boundary of PUSCH/PUCCH and SRS as shown in the above figure, all transient period is placed outside SRS. If PUSCH/PUCCH is with 1 or 2 symbol transmission (short subslot), the case that transient period is required on both sides of one symbol could be exist. For highest SCS, blanked symbol is also needed for this case.
Proposal 3: For time mask between SRS and adjacent long subslot, the transient period should be placed in long subslot. For time mask between SRS and adjacent short subslot, the transient period shall be placed in short subslot.

Proposal 4: 1 symbol gap shall be defined for the boundary of short subslot and SRS for highest SCS and it shall be defined as in Fig 4:
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Fig 4 short subslot and SRS (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol for highest SCS
2.3 Frequency hopping and RB hopping
In RAN1 spec, frequency hopping is defined for PUCCH/PUSCH transmission which definitely within active BWP. So there is no need to retune PLL for frequency hopping.

In the current TS 38.101-1, transient period is also defined for the case of RB hopping. RB hopping is assumed as the case that no retuning is needed, but with no corresponding definition such as when UE do not need retuning. So it is proposed to change RB hopping into frequency hopping in RAN4 spec, and we can also give a limitation as “frequency hopping within active BWP” to ensure there is no LO retuning.
Proposal 5: change RB hopping into frequency hopping in TS 38.101-1:

In case of frequency hopping, transition period is also applied and shared symmetrically.
3 Conclusion

In this contribution we discussed on the open issues on beam correspondence, according to the analysis, we have the following proposals:
Proposal 1:Revise slot/subslot definition in TS 38.101-1 as below:

A slot transmission is a transmission time interval (TTI) of one slot for either PUCCH or PUSCH.

A long subslot transmission is a transmission time interval (TTI) of one subslot with more than 2 symbols for either PUCCH or PUSCH.

A short subslot transmission is a transmission time interval (TTI) of one subslot with 1 or 2 symbols for either PUCCH or PUSCH.
Proposal 2: Blanked symbol is scheduled by the gNB additionally which is positioned between 2 short subslot, the gNB do not schedule transmission for the UE during the blanked symbol.
Proposal 3: For time mask between SRS and adjacent long subslot, the transient period should be placed in long subslot. For time mask between SRS and adjacent short subslot, the transient period shall be placed in short subslot.

Proposal 4: Proposal 4: 1 symbol gap shall be defined for the boundary of short subslot and SRS for highest SCS and it shall be defined as in Fig 4:
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Fig 4 short subslot and SRS (1 symbol gap) time mask for the case when transient period is required on both sides of the symbol for highest SCS
Proposal 5: change RB hopping into frequency hopping in TS 38.101-1:

In case of frequency hopping, transition period is also applied and shared symmetrically.
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