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1. Introduction
In last RAN4 meeting, an WF[1] and draft CR[2] has been agreed. A significant progress has been made while some issues are still remaining to be discussed. In addition, and LS [3] have been received by RAN4 in which a new DMRS position is introduced.

In this paper, we continue to discuss some remaining issues related to ON/OFF mask..
2. Discussion
2.1. Position of DMRS
In earlier LS[4], the position of DMRS occupies the first OFDM symbol.
“RAN1 would like to 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:”

In last meeting, it has been decided that in the case of adjacent short subslot transmission, the transient period should be located completely within DMRS as following figure illustrated. Take the figure for FR1 as an example: 


Figure 6.3.3.9-1: Consecutive short subslot transmissions time mask where DMRS is the first symbol in the adjacent short subslot transmission

In the latest LS[3], it has been stated:

For DMRS positions in PUSCH, RAN1 achieved the following agreement. For some duration of PUSCH, it is possible that DMRS symbol could be at the last symbol.
Table 6.4.1.1.3-3: PUSCH DM-RS positions [image: image1.wmf]l

 for single-symbol DM-RS and frequency hopping disabled.
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means that the DMRS located at the first symbol of a slot/subslot, which definition could be referenced to 38.101-1:

In the following sub-clauses, following definitions apply:

A slot transmission is a Type A transmission.

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.

It is noted that for both Type A and Type B, the first symbol is always a DMRS location. It could be seen that newly added cases belong to slot transmission and long subslot case. 
The impact of current LS was listed as following:
Slot transmission
Current ON/OFF mask do not specifically consider DMRS case in section 6.3.3.7 did. The DMRS location seems have no direct impact. There is also no need to do so.
Short subslot transmission
For short subslot, the current LS do not have a direct impact since the smallest symbol duration is 5, thus no short subslot requirements should be impacted. 
However, an error have been found in latest spec. Since the first symbol in a short subslot is always DMRS, the scenario regarding following figure doesn’t exist (FR1) and need to be deleted:
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Figure 6.3.3.9-2: Consecutive short subslot transmissions time mask where DMRS is not the first symbol in the adjacent short subslot transmission

Proposal 1: Delete the non-exist case in Figure 6.3.3.9-2, since the first symbol in a short subslot has to be DMRS symbol.

Long Subslot transmission
Currently there is still no requirements for consecutive long subslots. 
It is proposed to add the following scenario. In this case two DMRS are adjacent located. Since the DMRS located in the first symbol is more important, it is proposed to more the transient period completely into the DMRS in the last symbol of previous long subslot.
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Proposal 2: Add a new case in which two long consecutive subslots have adjacent DMRSs. In this case transient period is proposed to be within the previous one. 
2.2. CA requirements
Currently in NR WF, there is an remaining item:
· FFS: [In intra-band CA, the rules for the carrier with short length channel previal over those of the other CCs.]
In LTE, only general ON/OFF mask is specified as following:
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands and intra-band contiguous and non-contiguous carrier aggregation, the general output power ON/OFF time mask specified in subclause 6.3.4.1 is applicable for each component carrier during the ON power period and the transient periods. The OFF period as specified in subclause 6.3.4.1 shall only be applicable for each component carrier when all the component carriers are OFF.
The original analysis could be referenced to [5]. Although more channels was considered and actually applicable, only general ON/OFF mask was agreed in the spec in the sense that more could be studied. However, later no more discussion was taken apart from general ON/OFF mask and intra-band non-contiguous and inter-band simply expand the basic rules.

Currently in NR WF, the FFS item “[In intra-band CA, the rules for the carrier with short length channel previal over those of the other CCs.]” is still not that clear. It seems that the intention is setting a higher priority for short length channel when setting the location of the transient period. However, it is believed that the basic analysis for LTE still holds for NR. There may be no need to setting up priority rules between carriers, and requirements similar to LTE could be enough. E.g. “The general ON/OFF time masked is applicable for each CC during ON power period and transient periods. The OFF period shall only be applicable for each CC when all the CCs are OFF”
Actually, for inter-band case, this method had already been used.
Proposal 3: There may be no need to setting up priority rules between carriers, and requirements similar to LTE could be enough. E.g. “The general ON/OFF time masked is applicable for each CC during ON power period and transient periods. The OFF period shall only be applicable for each CC when all the CCs are OFF”
2.3. RB hopping
Currently in NR WF, there is a remaining item:
· FFS: RB hopping should also be studied. 
Some of the background were listed as following:

In RAN4 LS to RAN1 [6], it was stated: 
For RB hopping, when a UE is scheduled across consecutive TTIs, without changing the UE center frequency, PLL retuning is not required and the transient period in case of below 6GHz is10 to 20 us (10+10 us), in the case of above 24 GHz is 5 to 10 us (5+5 us). However, with UE changing its center frequency, transient period would increase by the PLL retuning time which is still under discussion in RAN4 for both below 6 GHz and above 24 GHz.
 
It is pointed out that here a transient period is defined for RB hopping no matter UE center frequency changed or not, and the difference is changing center frequency needs longer time.
 
However, in [7], an idea was stated to further differentiate the cases of RB hopping and Frequency hopping:
1. RB hopping: This is defined when hopping is done keeping the center frequency the same. This will not require any additional transient time for hopping, since the hopping happens within the configured transmission bandwidth. So, only transient time will be caused by power change between symbols. In this case, the time masks as shown in the previous section are applicable. 
2. Frequency hopping: This is the case when hopping is done while the center frequency is changed. This will require much larger transient time to be considered in some cases. When frequency hopping outside the configured bandwidth of the UE is required, then time required for the reconfiguration is also needed. As we have reported in an LS to RAN1 [7] and [8], if frequency retunign is needed, then the time required will be much larger (can be anything between 50~120us as reported in [8]). 
It was proposed that the case of RB hopping with UE center frequency unchanged do not need a transient time for hopping. It is a clear denial of previous LS agreement. However, no company show concerns according to chairman’s minutes.
In latest NR 38.101-1, the applicability of consecutive SRS time mask only use power change as a condition, with example below:
When power change between consecutive SRS transmissions is required, then Figure 6.3.3.6-3 and Figure 6.3.3.6-4 apply.
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Figure 6.3.3.6-3: Consecutive SRS time mask for the case when power change is required and when 15kHz and 30kHz SCS is used in FR1
 It seems that frequency hopping or RB hopping was not used as a condition for SRS transient period. Current 
By comparison, LTE requirements already use the concept of “frequency hopping” and use it as a condition for transient period in consecutive SRS as following:
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In addition, in LTE spec there also exists requirement: “A transient period at a slot boundary within a sub-frame is only allowed in the case of Intra-sub frame frequency hopping.” 

It seems that NR is somehow more stringent than LTE in that transient period is not allowed in the case of frequency hopping. It is proposed to discuss this issue and see if further work is needed.
Proposal 4: Discuss whether there is a need to further consider RB hopping or frequency hopping in transient period condition. 

2.4. Others
Still no consensus has been reached regarding the gap in High SCS, and the power change number restriction scheme per slot. Generally, the following simple proposal is provided:

Proposal 5: Allow Gap at least in some circumstance. Completely leave the gap to implementation could be inappropriate. Limit the number of power changes per-slot.
3. Conclusion
This contribution provides further discussion on NR on-off time masks. The following proposals are provided:
Proposal 1: Delete the non-exist case in Figure 6.3.3.9-2, since the first symbol in a short subslot has to be DMRS symbol.
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Proposal 2: Add a new case in which two long consecutive subslots have adjacent DMRSs. In this case transient period is proposed to be within the previous one. 
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Proposal 3: There may be no need to setting up priority rules between carriers, and requirements similar to LTE could be enough. E.g. “The general ON/OFF time masked is applicable for each CC during ON power period and transient periods. The OFF period shall only be applicable for each CC when all the CCs are OFF”

Proposal 4: Discuss whether there is a need to further consider RB hopping or frequency hopping in transient period condition. 

Proposal 5: Allow Gap at least in some circumstance. Completely leave the gap to implementation could be inappropriate. Limit the number of power changes per-slot.
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