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Introduction
In WF[1], the potential RF impact is agreed as below:
WF1: Non-zero un-scheduled gap in-between repetitions:
To maintain phase continuity and power consistency across the PUSCH transmissions or PUCCH repetitions, the value of un-scheduled symbols in-between the repetitions up to 13OS is feasible (with some TBD phase tolerance):
Whether maximum X can be 14OS or 1ms for different SCS FFS 
Further study if new RF requirements for UE during the gap are needed
For transmit power on the gap symbols that less than or equal to 1ms, RAN4 down select solution from following options:
Option 1: define new transmit off power for gap symbols less than or equal to 1ms explicitly for Rel-17 coverage enhancement case 
Option 2: RAN4 do not introduce new transmit off power
Option 3: The existing OFF power requirement apply to the un-scheduled gap
WF2: Non-zero un-scheduled gap with other uplink transmissions
· Scenario 1: if the other scheduled signals/channels during the non-zero gap have the same settings in antenna port, occupied PRBs and UL power than the repeated transmission signals/channels
· Whether it is beneficial to define a Guard period for scenario 1:
· Option 1: In the case of different channel in between two repetitions, a guard period before returning to the repetitions is defined. Length of guard period is Y is FFS but shall not exceed 2 symbols. 
· Option 2: FFS. It is not clear why guard period can help make the phase aligned with before transmission. 
· Scenario 2: If the other scheduled signals/channels during the non-zero gap have the different settings in antenna port, occupied PRBs or UL power than the repeated transmission signals/channels
· Option 1: a guard period before returning to the repetitions is defined. Guard allows also different RBs and power levels for the other channels as agreed to be studied in the previous WF. Length of guard period is Y is FFS but shall not exceed 2 symbols. 
· Option 2: Phase continuity and power consistency cannot be guaranteed. 
· Option 3: Further investigation is needed 
· If the phase discontinuity for non-zero gap with other uplink transmission is within such tolerance value, this case can be supported.

In this paper, we present our view on the RF requirement aspect of phase continuity.
Discussion
Non-zero un-scheduled gap in-between repetitions:
If there is no TX off power requirement during the un-scheduled gap, there will be no time mask requirement as time mask is specified with the relation of ON/OFF TX power in time domain. Therefore, there is no certain UE power transient behaviour for the TX power ramp down/up time during the un-schudeled symbol gap period and the interference situation at network receiving due to the slow ramp down/up is also not known. For example, the slow TX power ramp down in the un-scheduled gap may cause interference to another UE received at network side. As such, it would be beneficial to clarify the UE transient power behaviour during the un-scheduled symbol to help evaluate the interference perspective at network level.
To introduce the new transmit OFF power, it seems relaxation of the current TX OFF power would be preferred as keeping the PA power on and meeting the existing TX OFF power put design additional challenges. To relax the TX OFF requirement, however, it is not clear how the network receiving would be impacted by the increased new transmit power during the gap symbols for other UE reception. If this “new TX OFF” requirement would be tolerable and justified from the network side from coexisting perspective, why a tougher TX OFF power requirement would be needed. Above all, the number of the NR UE concurrently served in coverage enhance mode is not decided and as current simulation assumption shows, only 4 PRB would be needed for PUSCH CE operation, potentially many UE could operate simultaneously in coverage enhancement mode and the interference raise due to the new TX OFF power would not be inessential especially for coverage enhancement. For example, it shows in simulation, the JCE gain is 1.5 dB and relaxing 3 dB of the TX OFF power would totally eliminate the JCE gain and thus if relaxing the TX OFF power would be final decision, it equally means the network should not do JCE for other UE during the un-scheduled gap as negative gain would be expected. The worst case is to interleave the different UE in time domain and all UE with JCE will get negative gain. 
For FR2, as the UL time slot is limited, the un-scheduled gap scenario would not be realistic. If only one time slot is scheduled for one UE and another UL time slot is scheduled for another UE, there will be a DL time slot between the transmission repetition and thus not relevant for this scenario discussion.
Proposal-1: The existing TX OFF requirement should be applied to avoid the degraded SINR at network. Option 2&3 is our preference.
Non-zero un-scheduled gap with other uplink transmissions:
For scenario 2 where there is other uplink transmission between the repetition transmission, if the phase discontinuity is caused by amplitude to phase modulation in power amplifier, the need for the guard time to retune the RF hardware to be phase coherent for different repetition transmission is not clear, the reason is that if there are any phase change between the two repetition transmission, such phase change needs to be detected and compensated with a feedback loop to baseband, this will increase the hardware cost and complexity of system design. Besides, the tolerance of phase discontinuity is not decided and thus option 3 is our preference.
Proposal-2: wait the tolerance of phase discontinuity decision and option 3 is our preference.

Measurement issue


Figure 1: measurement point definition for the UE coherence transmission
As the phase discontinuity tolerance would in the end be specifies as UE RF requirement, the method to test it should be discussed. This will involve signal processing and perhaps the annex in TS 38.101-1 would be needed to update. 
To measure the phase/amplitude variation in a frequency response of UE RF chain between time slots, a measurement reference point is firstly necessary to be defined. A reference point is used to indicate where the measured data is captured in a signal processing chain. A reference point 1 in Figure 1 is proposed after the FFT but before the channel estimation. And A reference point 2 in Figure 1 is defined after the equalization. RF impairment compensation in Figure 1 should be compensate the frequency offset in UE and also any time error when estimate the frame timing start. 
Proposal-3: RAN4 discuss whether the measurement of the phase/amplitude variation should be defined together with the potential RF requirements relating the UE coherence transmission.
Conclusions
In this contribution, we present our view on the RF requirement aspect of phase continuity with below proposal:
Proposal-1: The existing TX OFF requirement should be applied to avoid the degraded SINR at network. Option 2&3 is our preference.
Proposal-2: wait the tolerance of phase discontinuity decision and option 3 is our preference
Proposal-3: RAN4 discuss whether the measurement of the phase/amplitude variation should be defined together with the potential RF requirements relating the UE coherence transmission.

References
[1] R4-2107881,	WF on phase continuity and power consistency for PUCCH and PUSCH repetition, Huawei
[2] R1-2106212, LS on joint channel estimation for PUSCH and PUCCH





image1.emf
UE BB

F0+Δf

UC

H=Ae

jƟc

 

DC FFT

RF impairment 

compensation

Channel 

estimation

equalization decomodulation

Reference 

point 1

UE

Test equipment

Reference 

point 2


Microsoft_Visio_Drawing.vsdx
UE BB
F0+Δf
UC
H=AejƟc
DC
FFT
RF impairment compensation
Channel estimation
equalization
decomodulation
Reference point 1
UE
Test equipment
Reference point 2



