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1 Introduction
UE ON/OFF masks have already been specified for FR1 ([2]) and FR2 ([3]) covering major typical cases like SRS, consecutive SRS, PUSCH/PUCCH/SRS, … 
RAN1 sent a LS [1] to inform RAN4 about combinations of physical channels and reference signals they have identified.

A Way Forward [4] was agreed in Melbourne mentioning further investigations were needed and basic rules should be specified from those studies.

In this contribution, we are further analyzing the combinations that might not be already covered by TS 38.101-1 and TS 38.101-2 and might require new ON/OFF masks specifications.
2 Discussion 
2.1 Background
RAN1 sent following LS [1] to RAN4: 
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RAN would like to inform RAN4 that RAN has identified the following combinations of the physical channels
‘and the reference signals that can be transmitted by the UE on two consecutive slts with diffeent ransmt power and the
'PUSCH DMES occupies the first OFDM symbol:

- PUSCH-PUSCH
- PUCCH+PUSCH
© SRS*PUSCH

RAN would fike to inform RANA that for each combination different physical channels or reference signals may
have different durations in the same slot.

- PUSCH: 24/5/6/7/8/9/10111/1213/14 symbols
- SRS:1234/5/6 symbols
- PUCCH: 12/5/677/89/10/11/12/13/14 symbols

- PRACH:24/6/12 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.




From the first list with physical channels and reference signals combinations, most of the cases are already covered in TS 38.101-1 and TS 38.101-2. Only the following ones would require some further consideration: PUSCH+PRACH, PUCCH+PRACH and SRS+PRACH.

From the second list (highlighting DMRS would be the 1st symbol in the following PUSCH), the listed combinations are already specified in TS 38.101-1 and -2, but from a generic point of view, without considering DMRS could be the first symbol in PUSCH. 
Also, from the third list, it seems important to also consider the length of PUSCH, PUCCH, SRS and PRACH. To help analyzing performance impacts for short signal, we would refer to our sTTI contributions and simulations ([7]), and new transient period positions with sTTI ([5] and [6]). 
During emails discussion on this topic, NTT Docomo proposed the following scenarios for further investigation (email May 9th):
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2.2 Additional combinations

2.2.1 Definition of short and long signal
In the following, a short signal is a signal of 4 symbols (or less) length for FR1 and 2 symbols (or less) length for FR2. 

A signal of anyother bigger length is considered as a long signal.
2.2.2 Alternance of Short and Long signal

The cases of alternance of short and long signals have already been addressed in TS 38.101-1 clause 6.3.3.3. No further investigation would be needed for such cases then.

2.2.3 Consecutive long signals

Next generic scenario is two consecutives long signals. This scenario is already almost fully covered with the existing ON/OFF mask in [2] and [3]. The only missing cases, from the RAN1 LS, would be:

· A consecutive PUSCH/PUCCH/SRS and PRACH.

· A consecutive PUSCH/PUCCH/SRS and PUSCH with DMRS in 1st symbol. Note this would only happened when Type B (non-slot based scheduling) is used. With Type A, DMRS is never in first position.
2.2.3.1 PUSCH/PUCCH/SRS and PRACH
PRACH is the random access channel and its protection is key to facilitate UEs’ connection. 
As we proposed in our previous contribution [8], we would propose to prioritize PRACH instead of PUSCH or PUCCH. And to simplify the rules, when there is consecutive transmission with power changing of SRS and PRACH, we would propose to prioritize PRACH as well.

Figure 1 illustrates the corresponding ON/OFF mask.
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Figure 1: Consecutive PUSCH/PUCCH/SRS abd PRACH
Proposal 1: Adopt below mask for consecutive PUSCH/PUCCH/SRS and PRACH.
2.2.3.2 PUSCH/PUCCH/SRS and PUSCH with DMRS in 1st symbol

DMRS signal is also an important signal and shall have the best quality possible for BS to decode PUSCH signal. DMRS should then be protected to not compromise demodulation performance in such scenario. Nevertheless, with Type A scheduling (slot based), DMRS is never the first symbol. This would only happen with Type B scheduling (non slot based scheduling). Those cases have already been considered (slot / mini-slot boundary) in TS 38.101-1 subclause 6.3.3.3 or are further discussed in next sub-section 2.2.3.
It’s then proposed to not address this specific case to keep all rules simple.
Proposal 2: Don’t consider any specific ON/OFF mask when DMRS is the 1symbol of 2 consecutive long signals.

2.2.4 Consecutive short signal

The last generic scenario is two consecutives short signals. This scenario would be very similar to shorten TTI scheduling case for E-UTRA. We should refer then to the basic rules which have been specified to optimize system performances with sTTI, from [5], where “R” means a Reference symbol, e.g. DM-RS:
· Following logic has been agreed for consecutive sTTI w/wo SRS is: 
· If the symbol on the right of the transient is ‘R’:
· Then irrespective of the symbol on the left, place the transient in the right ‘R’
· Else if the symbol left of the transient is ‘R’:
· Then irrespective of the symbol on the right, place the transient in left ‘R’
· Else:
· Share the transient symmetrically between the symbols. 
According to TS 38.111, with mini-slot, DM-RS positioning starts at symbol #0. Then, depeding on the mini-slot length, it might be or not a DM-RS symbol would be the last one of the mini-slot. If we except the case where the mini-slot is only one symbol, we could then consider it would be marginal to consider DM-RS as the last symbol of the mini-slot. And if then, there would always be another DM-RS symbol before. 
With these considerations, we might want to simplify previous sTTI rules with the following: 

· If the symbol on the right of the transient is ‘R’:

· Then irrespective of the symbol on the left, place the transient in the right ‘R’

· Else:

· Share the transient symmetrically between the symbols. 

Proposal 3: In case of consecutive short signals, if the first symbol of the following signal is DM-RS, then transient period should be placed on it. And if not, transient period shoud be shared in between both signals.
3 Conclusion
In this contribution we have further analyzed the LS sent by RAN1 describing possible combinations of physical channels and reference signals. Specification of additional ON/OFF masks have been proposed to guaranty optimal performances in all cases.
Proposal 1: Adopt below mask for consecutive PUSCH/PUCCH/SRS and PRACH.

Proposal 2: Don’t consider any specific ON/OFF mask when DMRS is the 1symbol of 2 consecutive signals.

Proposal 3: In case of consecutive short signals, if the first symbol of the following signal is DM-RS, then transient period should be placed on it. And if not, transient period shoud be shared in between both signals.
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