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Sub-topic #1: Phase continuity and power consistency tolerance
[bookmark: _Toc79478136]Issue 1-1: Model of phase variation
Candidate options:
•	Phase offset Option 1: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
•	Phase offset Option 2: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate)

WF recommendation:
•	Discuss the phase tolerance in Issue 1-2 directly.

Issue 1-2: Phase continuity tolerance
WF recommendation:
· Down select between the following two options: 
· Option 1: Adopt [-30, 30] degrees if Phase offset Option 1 in Issue 1-1 is agreed.
· Option 2: Adopt [-15, 15] degrees if Phase offset Option 2 in Issue 1-1 is agreed.

Issue 1-3: Power consistency tolerance
WF recommendation:
· No dedicated new requirements for power consistency tolerance to be defined, (i.e., the existing aggregate power tolerance applies), if the maximum duration is no more than 21 ms. FFS the power consistency requirements if the maximum duration is more than 21 ms.
· Meanwhile, testing phase and power tolerances together by EVM method is not precluded pending on the discussion in sub-topic #3.

Sub-topic #3: Definition and testing of phase/power requirements
Issue 3-1: Definition of RF requirements
[bookmark: OLE_LINK125][bookmark: OLE_LINK123]Candidate options:
· Option 1: for slot #n, define the relative phase tolerance, relative power tolerance explicitly, i.e., separate requirements for phase and power offsets.
· Option 1a: relative to slot #n-1.
· Option 1b: relative to slot #0 and define maximum duration explicitly.
· Option 2: Define UE requirement as EVM value [using JCE process].
· Note: whether to use JCE process in the test is discussed separately in Issue 3-3.

Main Technical issues/questions raised by companies:
· Issues/questions for option 1: 
· One possible TE implementation: directly take the amplitude and phase value from channel estimation for each slot.
· If the requirements are defined by frequency domain, then the above implementation can be agreed
· What is the phase testing accuracy 3GPP can agree for a test given that MU and TT needs a discussion.
· Issues/questions for option 2: 
· EVM could not distinguish the different impact from the phase and amplitude tolerances.

WF recommendation:
· Discuss whether the test should be conducted in time domain or frequency domain:
· Option 1: Time domain.
· Option 2: Frequency domain.

Agreement: the test reference point should be after FFT operation in test equipment.
Agreement: The reference point is between “Channel estimation” and “equalization”, since the amplitude and phase values can be taken directly from the channel estimation.


Ericsson: based on our understanding, are we OK to testing CP-OFDM rather than DFT-s-OFDM? 

Issue 3-2: Reference point for phase/amplitude tolerance test
Candidate options:
· Option 1: Define the reference point for phase/amplitude tolerance requirement in Figure 1 for both options of defining RF requirements in Issue 3-1. 


· Option 2: The reference point would be between “Channel estimation” and “equalization”, since the amplitude and phase values can be taken directly from the channel estimation. 
· Option 3: 
· For testing phase and power offset: Reference point to calculate the phase continuity and power consistency is after IDFT (time domain).
· For testing EVM: Before IDFT for CP-OFDM case. After IDFT for DFT-s-OFDM case.

WF recommendation:
· Down select among the above three Options and consider Issue 3-1 at the same time.

Issue 3-3: DMRS for channel estimation in the test
Candidate options:
· Option 1: Use all DMRS’s from all the bundled slots equally for JCE channel estimation.
· Option 2: The equalization coefficients derived in first time slot shall be used to equalize the received signal in all time slots.
· Option 3: Channel estimation should be done for each slot. (frequency error will be removed on a per slot basis)

Agreement: 
· The assumption at test equipment:
· The phase error should be measured slot by slot
· FFS: down-select between the following two options
· Phase offset Option 1: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot 0.
· Phase offset Option 2: for each individual slot k (k=1…n) within the bundle, an independent offset is generated and applied with respect to the slot k-1. (i.e., the offset is allowed to accumulate)
· Only use phase error as test metric, unless the problem is identified
· The common frequency error of UE should be corrected at test equipment per slot basis in the way similar to that done in EVM testing.
· The channel estimation should be done for each slot and JCE is precluded
· The TPC command for UE transmission won’t be adjusted during the testing window
· Pcmax is configured such that UE transmits at the highest power during the test.
· The downlink received power for UE should not be changed.
· There is no uplink transmission gap during testing window.
· There is no additional transmission power requirement specific to coverage enhancement.
[bookmark: _GoBack]
Issue 3-4: Impact of CFO in the test
Candidate options:
· For UE side:
· Option 1: In DMRS bundling test for the UE, assume UE does not change the frequency during the bundle.
· Option 2: UE frequency remains within existing frequency error limits. 
· A UE that has a frequency error requirement of+/- 0.1ppm
· For BS/TE side:
· Option 1: Frequency correction in the JCE test is slot by slot basis.
· Option 2: Frequency correction in the JCE test is applied to the whole bundle.

WF recommendation:
· For UE side, is the following understanding?
· UE not to do frequency adjustment, and the UE frequency remains within existing frequency error limits (i.e., +/- 0.1ppm).
· For TE side, agree on Option 1, i.e., Frequency correction in the JCE test is slot by slot basis.

Issue 3-6: Side conditions for UE RF requirement
Candidate options:
· For autonomous timing adjustment, pending on the discussion in Issue 5-1.
· For power adjustment
· Option 1: To not restrict the UE’s freedom to perform existing power adjustments during JCE window.
· Option 2: up to UE implementation, as long as the phase & power consistency can be guaranteed within the JCE bundle.
· Option 3: Up to RAN1 design.
Option 4: power level associated with the testing

WF recommendation:
· For other uplink transmission and TA command
· UE is not scheduled with other uplink transmission in the middle of two PUSCH/PUCCH transmission.
· No network commanded TA takes effect.
· The requirement is defined assuming P-MPR=0 over the entire duration of the JCE window
· For autonomous timing adjustment, pending on the discussion in Issue 5-1.
· For power adjustment, agree on Option 2 and option 4

Sub-topic #4: Requirements for non-zero gap in-between PUSCH/PUCCH transmissions
Issue 4-1: RF requirements for the non-zero gap in-between PUSCH/PUCCH transmissions
Candidate options:
· Option 1: RAN4 do not introduce new transmit off power, i.e., no requirement applies during the gap.
· Option 2: The existing OFF power level of -50dBm apply for less than 1 ms, and FFS whether to and how to introduce measurement uncertainty.
· Option 2a: For option 2, considering to allow the LO leakage power for best spectrum efficiency 
· Option 3: The power for un-scheduled gap between slots in the same bundle can be either minimum output power (e.g., -40 dBm for small CBW) or then some value in between the OFF power and minimum power.
· Note: Opiton 3 is not to define new OFF requirements and just clarifies that the minimum ON power applies.
· Option 4: No consensue reached in RAN4, LS back to RAN1. 

WF recommendation:
· Agree on Option 1 or option 4.

Sub-topic #5: Other issues
Issue 5-1: For UE autonomous timing adjustment
WF recommendation:
· Follow RAN1 agreements: UE should not perform UE autonomous TA adjustment during the actual time domain window.

[bookmark: _Toc79478146]Issue 5-2: DL slot(s) in-between repetition
WF recommendation:
· Since the “with DL reception” scenario is not supported in RAN1, RAN4 shall not further discuss the scenario of “with DL reception” in-between transmission in Rel-17.

[bookmark: _Toc79478149]References
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