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Introduction
This email discussion handles the contributions submitted to agenda item 6.7.2 for TEI16. The scope of this email discussion covers Rel-16 UE RF "TEI" (Technical Enhancement or Improvement). There are four topics listed as below in this email discussion and multiple sub-topics within each of them.
#1 Transient period capability
#2 IBE mask for almost contiguous allocations
#3 Requirement for Type 2 UE RX
#4 Others
Topic #1: Transient period capability
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108857
	Anritsu Limited
	Observation 1: Using floor(CP) or ceil(CP) results in a significant error in compare to the use of CP_original (limiting the value to 3 decimals).
Another approach for the determination Δt ̃ is shown in Annex A.
While in Annex B is shown the possibility to have 8 “hard-coded” Δt ̃ values in total for EVMl_tp and EVMh_tp explicitly added in the annex F.4 of the 38.101-1. [1], those 8 Δt ̃ values corresponding to the {SCS, tp} cases used in the conformance test as described in Table 6.4.2.1a-1 of the 38.101-1 [1].
Observation 2: The accuracy obtained using   is similar to CP_original.
[bookmark: _Hlk71103771]Observation 3: The number of possibilities for for both EVMl_tp and EVMh_tp is limited to 8 in total.
Proposal 1: Add Δt ̃values in annex of 38.101-1.

	R4-2111355
R4-2111356 (Cat A)
	Huawei, HiSilicon
	Removing the bracket for shorter transient requirements.

	R4-2111539
	Skyworks Solutions Inc.
	Observation 1: By order of EVM degradation severity,
· Significant EVM degradation for 7s capable UE, verified using tpstart = [-2] s, with post-event symbol #0 EVM reaching
· 64QAM: 	7.5% rms vs 5.1% rms EVM floor;
· 256QAM: 	5.0% rms vs 2.0% rms EVM floor.
· Moderate EVM degradation for 2s capable UE, verified at SCS 15kHz using tpstart = [-0.5] s, with pre-event symbol #13 EVM reaching:
· 64QAM:	2.6% rms vs 1% rms EVM floor;
· 256QAM:	2.8% rms vs 1% rms EVM floor.
· Minor EVM degradation:
· For a 2s capable UE, verified at SCS 30kHz using tpstart = [-0.5] s: 
· Pre-event symbol #13: EVM reaching 1.3% rms vs 1% rms EVM floor
· Post-event symbol #0, EVM reaching:
· 64QAM:   5.3% rms vs 5.1% EVM floor
· 256QAM: 2.1% vs 2.0% EVM floor
· For a 4s capable UE, verified using tpstart = [-1] s, with pre-event symbol #13, EVM reaching 1.4% rms vs EVM floor of 1% rms EVM floor.
Observation 2:
On some test equipment, it may not be feasible to measure [8]% rms EVM for 256QAM. For 256QAM, our measurements have shown that rms levels of up to 6% can be measured. This is in line with our previous EVM budget analysis where it was recommended to adopt 5.5% rms EVM for 256 QAM [4].

Observation 3: 
For verification of 7s reported UE transient period capability at SCS 15kHz, adopting tpstart = [-2.7]s ensures WOLA free EVM degradation – cf. Figure 1 C and D.

Observation 4:
For verification of 2s reported UE transient period capability at SCS 15kHz, EVM degradation at tpstart=-0.5s is asymmetric, with nearly no impact on post-event EVM and all EVM degradation being absorbed by the pre-event symbol 13. It is possible to equally share the EVM degradation across each symbol by adopting tpstart = -0.85s.

Observation 5:
· For verification of 2s reported UE transient period capability at SCS 30kHz, EVM degradation can be eliminated by adopting tpstart= -0.7s.
· For verification of 4s reported UE transient period capability, EVM degradation can be eliminated by adopting tpstart= -1.2s.
We make the following proposals:
Proposal 1: For 7s reported transient period capability, adopt  for verification at SCS 15kHz.
Proposal 2: For verification of the reported UE transient period capability, adopt Table 3 EVM definition for reported transient period, where:
· 2s UE transient period capability is verified using tpstart = [-0.7]s at SCS 15kHz and SCS30kHz.
· 7s UE transient period capability is verified using tpstart = [-2.7]s at SCS 15kHz.

Table 3 EVM definition for reported transient period
	Reported transient capability (us)
	EVM definition
	tpstart (µs)
	SCS4

	2
	

	[-0.7]
	15kHz or 30kHz5


	4
	

	[-1]
	15kHz


	7
	

	[-2.7]
	15kHz


	NOTE 1:    ,,and  are defined in Annex F
NOTE 2:    is the EVM for a symbol right after a transition;  is the EVM for a symbol right before a transition
NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex F.4
NOTE 4: SCS denotes the SCS that can be used in the conformance test
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in supportedSubCarrierSpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding band






Open issues summary
Sub-topic 1-1
Sub-topic description: As agreed CR R4-2103152, the tpstart with brackets for transient period capability have been specified in the spec. Based on the analysis in R4-2111539, it’s proposed to change the tpstart for 2s and 7s UE transient period capability and a typo on  was observed for 7s UE transient period capability. It’s also proposed to remove the brackets and keep current agreements.
Open issues and candidate options before e-meeting:
Issue 1-1-1: tpstart for 2 s and 7s
· Proposals
· Option 1: As proposed in R4-2111539
· 2s UE transient period capability is verified using tpstart = [-0.7]s at SCS 15kHz and SCS30kHz.
· 7s UE transient period capability is verified using tpstart = [-2.7]s at SCS 15kHz.
· Option 2: To remove all the brackets and keep current agreements as proposed in R4-2111355
· Recommended WF
· TBA
Issue 1-1-2: A typo on definition of  for 7s UE transient period capability?
· Proposals
· Option 1: For 7s reported transient period capability, adopt  for verification at SCS 15kHz.
· Option 2: Keep current wording as it is.
· Recommended WF
· TBA

Sub-topic 1-2
Sub-topic description: For the EVM calculation on the symbols with a transient period when the UE signals a transient period capability (tp) of 2, 4 or 7usec,  is is given below.
[bookmark: _Hlk71035731]-	calculate EVMl_tp with  set to, where is 1/Tc the sampling rate
-	calculate EVMh_tp with  set to, where 1/Tc is the sampling rate and the CP is the cyclic prefix of the symbol on which EVM is calculated (e.g. long CP for the first symbol of the slot) in seconds
It’s proposed to determine the samples for relevant  in R4-2108857.
Open issues and candidate options before e-meeting:
Issue 1-2-1: Do we need to specify the samples for relevant , which is used to calculate EVMl_tp  and EVMh_tp?
· Proposals
· Option 1: Yes, as proposed in R4-2108857
· Option 2: No.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 1-1 
	Company
	Comments

	Huawei, HiSilicon
	Issue 1-1-1: we would like to clarify with Skws, does it mean that the transient start line for PA does not change, we only change the measurement window? For your measurement is based on your real transient start line?
If it is only for measurement window, then the result is depending on where PA start adjust its power.
Issue 1-1-2: Option 2, it is min here because EVMh could carry 25% transient into the EVM calculation, which would be higher. While the EVMl_tp is just the EVM value that cut all transient on the after symbol.

	Skyworks
	Issue 1-1-1: To Huawei: our proposal is to adopt the following changes to tpstart values:
	Reported transient capability (us)
	EVM definition
	tpstart (µs)
	SCS4

	2
	

	[-0.7]
	15kHz or 30kHz5


	4
	

	[-1]
	15kHz


	7
	

	[-2.7]
	15kHz


	NOTE 1:    ,,and  are defined in Annex F
NOTE 2:    is the EVM for a symbol right after a transition;  is the EVM for a symbol right before a transition
NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex F.4
NOTE 4: SCS denotes the SCS that can be used in the conformance test
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in supportedSubCarrierSpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding band


These changes are needed because our measurements show that the EVM floor is artificially raised due to WOLA effect which results from a selection of too aggressive tpstart values. The observed EVM degradation is not related to PA calibration, it is only the consequence of selecting EVM windows that create WOLA effect. This is the reason why we think these changes are essential. We commented these concerns at RAN#98. At this meeting we provide evidence that qualifies the extent of the problem. 
Example of issue: figure “A” below shows how the 256QAM EVM floor is degraded when attempting to verify a 7s capable UE at SCS15kHz using the agreed tpstart value of -2s. See how the post-event symbol EVM rises to 5% (blue) vs EVM tester floor of 2% (orange). These measurements are made using a 20dB step-up power change, with the high-power level set to Pcmax. 
[image: ][image: ]
Adopting tpstart = -2.7s eliminates the WOLA effect: the tester now measures the intrisinc PA EVM performance. See Figure “C” above where the measured 256QAM post event symbol EVM (blue) is now very close to the EVM calibrated floor of 2% (orange).
Issue 1-1-2: We think option 1 is the correct equation because EVM_l_tp is greater than EVM_h. That’s why we need to take the max(EVM_l_tp,EVM_h). Otherwise the EVM exclusion period is not 7s long at SCS15kHz.

	Qualcomm
	Issue 1-1-1: We would like to thank Skyworks for the comprehensive study, there are a few questions regarding the data. From what is written in the paper, all the degradation is induced by the TE receiver WOLA, is this correct understanding? If yes then has the measurement been tried on multiple TEs so that we can make sure the measurements are comparable? Was there any measurement done without any power change? it seems to us that this would help in understanding the distortion introduced just by WOLA and not by the actual UE transient. We understand the proposal to modify tpstart is meant to avoid the effects of WOLA, we believe some more study is needed and also TE vendors should weigh in if there is anything that can be done on the TE side to alleviate the problem. 
For now we do not want to agree to either Option 1 or Option 2 and come back in a future meeting with a better understanding of the issue
Issue 1-1-2: Agree with Huawei. This could also be further studied, to check where is the higher impact coming from.

	Apple
	Issue 1-1-1: Option 1. The proposal captured in option 1 is the better choice from our point of view. It reduces the EVM impact for implementations using less aggressive WOLA setting and therefore allows for more diverse implementation choices. 

	Ericsson
	Issue 1-1-1: the study by SKWS most useful. We propose to return on this issue at the next meeting before deciding on the options.


 
Sub topic 1-2 
	Company
	Comments

	Huawei, HiSilicon
	Generally OK, but the value seems need slightly adjustment, e.g. 2948->2950

	Skyworks
	Issue 1-2-1:  Option 1. 
We support this proposal which helps addressing the possible rounding issue. 
Should these tables be placed in the Annex F? 
This would make the EVM with transient specifications consistent with the EVM windows specifications (Annex F5) which are already defined in units of FFT samples.

	Qualcomm
	Issue 1-2-1: We support the proposal, however, if tpstart will be adjusted, the values will also have to be adjusted.


 

CRs/TPs comments collection
For close-to-finalize WIs and maintenance work, comments collections can be arranged for TPs and CRs. For ongoing WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2111355
R4-2111356 (Cat A)
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic #1
	Moderator Summary:
Issue 1-1-1:
Two Companies support option 1. One company supports option 2. Two companies think more studies are needed and come back in a future meeting. No conclusion. More studies are needed.
Issue 1-1-2:
No conclusion. More studies and discussion are needed.
Issue 1-2-1:
All the companies support the proposal, but slightly adjustment are needed.

Recommendations for 2nd round:
A WF is allocated to capture all the open issue for further studies.
The CR R4-2111355 can be revised to capture the agreeable correction and changes.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 1-1: Collect the comments about WF on Transient period capability
	Company
	Comments

	Skyworks
	Thank you for draft WF. Firstly, we would like to remind that throughout the whole 2 years of discussions on transients, the assumption has always been symmetrically centered transients, and a selection of legacy 25%/75% FFT windows to specifically avoid experiencing EVM degradation due to WOLA. WOLA here is only due to the selection of tpstart values that are too asymmetric, with transient being shifted too much into the first symbol of the following slot, what we call post-event symbol. 
To answer Qualcomm’s question on test equipment: no we have not tried on several test equipment vendors, but for a waveform that uses RAN4 50% EVM window budget for digital filtering, the same WOLA is to be observed on all RAN4 compliant test equipment. What we see in our measurements is the result of too “high” (ie to close to zero) tpstart values which make the measurement FFT start in a portion of the waveform where the sub-carrier digital filter impulse response distorts the constellation/EVM. This is the case of a 7us capable UEs with an FFT that starts at tpstart=-2us +7us = +5us, ie nearly at the end of the 1st symbol cyclic prefix. It should not be a surprise to the community to see such a high EVM rise. The measured EVM rise is expected to occur all on test equipment and we invite companies to reproduce our measurements. This would be much welcome as we seem to be the only company bringing experimental data. Alternatively, it should be noted that our first order WOLA modeling exercise presented in Table 2 (see below) shows good agreement with measurements, so this effect should also be easily reproduced by calculation by companies.
To answer Qualcomm on WOLA without power change: yes, we have measured the WOLA without power change. We have then modeled the EVM rise vs tpstart and applied this model to the calibrated rms EVM floor for the low and high output power level. This is how we calculated the EVM rise due to WOLA in our paper Table 2 (see below). One can see that there is good agreement between calculated EVM rise and measured EVM rise. 
[image: ]
For WF slide 3: We would prefer to change option 1 as below:
option 1: Adopt the following table:
	Reported transient capability (us)
	EVM definition
	tpstart (µs)
	SCS4

	2
	

	[-0.7]
	15kHz or 30kHz5


	4
	

	[-1]
	15kHz


	7
	

	[-2.7]
	15kHz


	NOTE 1:    ,,and  are defined in Annex F
NOTE 2:    is the EVM for a symbol right after a transition;  is the EVM for a symbol right before a transition
NOTE 3: tpstart denotes the start position of the EVM exclusion window as shown in Annex F.4
NOTE 4: SCS denotes the SCS that can be used in the conformance test
NOTE 5: 30kHz shall be used in the conformance test unless the UE signals in supportedSubCarrierSpacingUL in FeatureSetPerCC that it only supports 15kHz in the corresponding band



This gives a better overview of the small changes that are needed. Please note that, had SCS30kHz been a compulsory support feature, we would have preferred to remove verifying the 2s capable UE at SCS15kHz since we have shown it is not possible to eliminate WOLA entirely at 15kHz SCS. Again, had we opted for symmetrically centered transients, the WOLA for 7s capable UE ast SCS15kHz would have not occurred at all.

For WF slide 4: 
We think this point could be closed at this meeting since it seems clear that with tpstart = -2s for a 7s capable UE, the  starts at 2+7=+5s which is way beyond the 75% CP length, while  is, by definition, placed exactly at 75% CP. This is why we need to adopt 
If we adopt the “MIN” operator, then we have an EVM Exclusion period = 2s +75%CP length which is < 7s. Please consider this feedback to help reducing the WF discussion to only slide 3.

	
	Huawei:
We revise the WF for slide 3 as SKW comments.
For slide 4,  starts at 2+7=+5us which is way beyond the 75% CP length， while  placed exactly at 75% CP which the FFT window includes 25% tp within EVM calculation，which leads to larger EVM， take max will make requirement more stringent.

	
	Skyworks: To Huawei: Thank you for taking our comments into account in v2 of the draft WF on transients. We are fine with this revision.



Sub topic 1-2: Collect the comments about revision of CR R4-2111355
	Company
	Comments

	Skyworks
	This CR is not agree-able until the EVM degradation due to the too asymmetric tpstart values are resolved. The issues presented in our paper and captured in WF on Transient period capability need to be resolved first.

	Huawei
	To SKW, Could we only keep the section for sub clause 6.4.2.1a?

	Skyworks
	To Huawei: Thank you for keeping tpstart values in brackets. This will help companies follow up and bring studies/analysis on the above WF.
We are fine with the removal of brackets on the rmsEVM requirements of 8% for 256QAM and 10% for 64QAM.
However, we would like to clarify to RAN4 that for the case of 256QAM symbols, accepting such rms EVM levels means that RAN4 accepts that 256QAM symbols affected by the transient may not be "usable"/"demodulable" by the basestation/gNb. In our paper we have observed that the measured rmsEVM becomes unstable and un-reliable using 3GPP compliant test equipment when rmsEVM is so high.




Topic #2: IBE mask for almost contiguous allocations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111426
	Qualcomm Incorporated
	Proposal 1: For almost contiguous allocations, use the IBE mask defined in section 4.


	R4-2111418
R4-2111419
(Cat A)
	Qualcomm Incorporated
	Apply IBE mask to each of the contiguously allocated RB groups and use the sum of the masks of the contiguously allocated RB groups in any unallocated region. The general term is then approximated as a constant. There is no change to the flooring term or the term that is a function of the transmission BW. The IBE requirement outside of the gaps use the same definition of contigyuous RB allocations with a modified transmission BW to include the gaps.



Open issues summary
Sub-topic 2-1
Sub-topic description: Missing IBE mask for almost contiguous allocations. There are no in-gap IBE requirements
Open issues and candidate options before e-meeting:
Issue 2-1: Is the CR R4-2111418 can be agreed or not?
· Proposals
· Option 1: Yes
· Option 2: No, modification is needed.
· Option 3: No, there is no need to change IBE requirements for almost contiguous allocations in Rel-16.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 2-1
	Company
	Comments

	Nokia
	Issue 2-1: Option 1, yes but CR has one comment from Nokia which needs to be deleted I guess.

	Huawei, HiSilicon
	For almost contiguous allocation, MPR is defined in Rel-15 which does not consider the in-gap IBE. We are not sure the current MPR for both PC3 and PC2 is enough for also meet the in-gap IBE. 
On the other hand, for the 2nd item, it is related to the EVM which is used by ‘almost contiguous’ PUSCH,  but for the in-gap, PUCCH is configured to the other UE, which is actually not require the stringent IBE requirement.

	Qualcomm
	It is true that UE with PUCCH does not require IBE, but this UE is being interfered with from other UE PUSCH, so IBE from PUSCH user should be required for network quality. In our view, the margin to proposed IBE mask is sufficient with the currently allowed MPR. 


 
Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#2
	Moderator Summary:
Issue 2-1:
Company has concern on whether current MPR requirement can be met if we introduce these in-gap IBE requirements and whether it’s necessary to introduce them. More clarification and discussions are needed.
Recommendations for 2nd round:
It’s encouraged proponent to further discuss with other company whether the original CR can be agreed after clarification. Companies continue to discuss CR R4-2111418 in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Sub topic 2-1: Continue to discuss the CR R4-2111418 and Collect the comments
	Company
	Comments

	Huawei, HiSilicon
	For 256QAM almost contiguous allocation PUSCH transmission, corresponding IBE requirement is in the 2nd item that is actually not needed for PUCCH transmission. We still think it is not necessary to define additional requirement for gap.

	Qualcomm
	Unfortunately, that is not a good enough explanation and is not very clear. The fact still remains that UE can have emissions in the gap that will interfere with other UE PUCCH. No mask in the gap means excessive in-gap emissions are allowable. Network operators have provided their views in the 1st round and can add to this discussion if the wish. Huawei needs to bring discussion and actual evidence that no in-gap requirement is acceptable.



Topic #3: Requirement for Type 2 UE RX
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109964
R4-2110006 (Cat A)
	Ericsson
	Clause 7.1: For UEs indicating interBandMRDC-WithOverlapDL-Bands-r16: the requirements for each cell group shall be according to the SA requirements defined for two RX antennas for all DL bands above 2490 MHz (i.e. the requirements for four Rx ports do not apply). Add a provision that the minimum requirements apply for an input power of the anchor signal up to [30 dB] greater than the input power of the wanted NR except for the minimum requirement on the maximum input power. This is consistent with ACS requirements.

	R4-2111461
	Qualcomm Incorporated
	Observation 1: Both type 1 and type 2 RX require a limitation on PSD or power imbalance to have UE meet all RX requirements due to shared or dedicated filtering paths
Observation 2: Type 2 UE RX carrier imbalance impacts starts to impact REFSENS significantly for carrier imbalance > 19dB
Observation 3: Type 2 UE RX would require relaxation in the OBB range 3 requirements if 30dB carrier imbalance is exceeded due to excessive intermodulation effect.
Observation 4: 6dB PSD imbalance can be as much as 19dB power imbalance with 5MHz RXBW on B42 and 100MHz RXBW on n77.

Proposal: 
· If DL BWwanted ≤ DL BWother,
· REFSENS must be relaxed by 0.5dB for 19dB DL carrier imbalance
· REFSENS must be relaxed by 14dB for 30dB DL carrier imbalance
· If DL BWwanted > DL BWother,,
· REFSENS must be relaxed by 0.5dB for DL carrier imbalance of 19dB - 10*log10(BWwanted / BWother) .
· REFSENS must be relaxed by 14dB for DL carrier imbalance of 30dB – 10*log10(BWwanted / BWother).




Open issues summary
Sub-topic 3-1
Sub-topic description: Based on the agreed WF R4-2103166, RAN4 need to consider the requirements to ensure performance with larger received power differences (than 6 dB for Type 1) between cell groups.
Open issues and candidate options before e-meeting:
Issue 3-1-1: How do we specify the power imbalance condition between anchor signal and wanted NR signal for type 2 UE when the Rx requirements are tested?
· Proposals
· Option 1: 30dB power imbalance 
· Option 2: 19dB power imbalance
· Option 3: others
· Recommended WF
· TBA
Issue 3-1-2: Do we need to consider the REFSENS relaxation when power imbalance is specified for type 2 UE?
· Proposals
· Option 1: Yes, the REFSENS relaxation proposed in R4-2111461 can be used.
· Option 2: No, there is no REFSENS relaxation proposed in R4-2109964
· Option 3: others
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Sub topic 3-1 
	Company
	Comments

	SoftBank
	Issue 3-1-1: How do we specify the power imbalance condition between anchor signal and wanted NR signal for type 2 UE when the Rx requirements are tested?
Option 1 is preferrable. We understand the difficulty of supporting large power imbalance. But as explained in R4-2109144, the non-co-located deployment scenario is very important for us since the different coexistence conditions are applied within n77. And from the analysis in R4-2000953, 25dB power imbalance is observed even if the co-located deployment scenario. Considering them, supporting larger power imbalance is necessary. 
Issue 3-1-2: Do we need to consider the REFSENS relaxation when power imbalance is specified for type 2 UE?
From the operator’s viewpoint, Option 2 is preferrable but it should be discussed further. 

	OPPO
	Issue 3-1-1: Option 2
Issue 3-1-2: Option 1

	Huawei
	Issue 3-1-1: 
Either Option 1 or Option 2 is OK for type 2 UE. We need to specify a requirements which can verify whether these two carriers can receive signal simultaneously with the power imbalance which is more than 6dB for type 2 UE.
Issue 3-1-2:
If we use the 30dB power imbalance, the REFSENS relaxation for ACS can be reused.
If we take the 19dB power imbalance, the REFSENS relaxation is FFS.

	Qualcomm
	Issue 3-1-1: 
Option 2 based on observation 4. The RX requirements for blocking become messy for 30dB imbalance, since for this power imbalance the REFENS would have to be relaxed significantly.
Issue 3-1-2:
Option 1 and 3: We are open to ideas of how much REFSENS should be relaxed with 19dB power imbalance, but this should be minimal to allow ease of specification of other RX requirements.

	Apple
	Has RAN4 already agreed on the power imbalance requirement, like 30dB or 19dB, or it is still under discussion? Also what are the Rx requirements which need to be tested with power imbalance? REFSENS only, or ACS, blocking requirements as well?

	Qualcomm
	To Apple: The requirements are still under discussion. In our view, to minimize the impact of other RX requirements, the best option is the lower power imbalance level.

	Ericsson
	The intention of the provision is R4-2109964 is to facilitate implementation of a Type 2 receiver while making sure that this type is functional in a non-collocated network. The 30 dB imbalance was used as a tentative value since of the same order as the ACS that must be met for adjacent carriers albeit at a wanted signal level above REFSENS. We recognise that a 30 dB offset requirement is not feasible for an adjacent interferer of a different cell group without relaxation of the wanted signal level. The contribution R4-2111461 is constructive.
Issue 3-1-1: Option 2 or similar preferred, we can consider a value in the range 19-30 dB
Issue 3-1-2: Option 3, this depends on the power offset (and the frequency separation of the interfering signal) 
The applicability of requirements with the interferer from the ‘other’ CG can also be discussed since e.g. tests for ACS for have more than one interferer.
As proponents we are ready to revise the CR. Moreover, the relation to the general
“Unless otherwise stated, requirements for NR receiver written in TS 38.101-1 [2] and TS 38.101-2 [3] apply and are assumed anchor agnostic. Requirements are verified under conditions where anchor resources do not interfere NR operation”
should be clarified for this particular inter-band EN-DC combination (e.g. the interfering CG at a power/time offset from the wanted CG).


 

CRs/TPs comments collection

	CR/TP number
	Comments collection

	R4-2109964
R4-2110006 (Cat A)
	Company A

	
	Company B

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#3
	Moderator summary,
RAN4 needs to conclude which kinds of Rx requirements should be specified for type 2 UE firstly and comes up with a principle about how to choose a reasonable power imbalance. Based on the chosen power imbalance, more studies are needed about REFSENS relaxation.

Recommendations for 2nd round:
A WF is allocated to capture the consensus and open issues. Continue to discuss the WF in the 2nd round.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub topic 3-1: Collect the comments about WF on Rx Requirements for Type 2 UE
	Company
	Comments

	SoftBank
	Thank you for drafting the WF. As captured in the WF, we think it is important to clarify how much different is the relaxation of REFSENS when the frequency offset of other CG is changed. Our understanding is that the worst case frequency offset means the contiguous spectum but non-contiguous spectrum is expected as a baseline for DC_42_n77/n78 since UE supports intra-band non-contiguous requirements if the UE capability interBandContiguousMRDC is absent. 

	
	




Topic #4: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109705
	MediaTek Inc.
	Proposal 1:
Observation 1:
Proposal 1: Reference sensitivity exceptions due to harmonic mixing for CA_n46A-n48A in NR FR1 shall be specified as in R4-2109721
Proposal 2: Reference sensitivity exceptions due to harmonic mixing for DC_48_n46 in NR FR1 in TS38.101-3 shall also be specified accordingly in R4-2109723

	R4-2109721
R4-2109722	
(Cat A)
	MediaTek Inc.
	a.	Introduce missing MSD due to receiver harmonic mixing requirements:
CA_n46-n48
b.	Sub clause numbering are corrected/updated accordingly

	R4-2109723
R4-2109724	
(Cat A)
	MediaTek Inc.
	a.	Introduce missing MSD due to cross band isolation requirements:
DC_40_n78 that has been specifiec in TS38.101-1 Table 7.3A.6-1 for same frequency-range band combination
b.	Introduce missing MSD due to receiver harmonic mixing requirements: DC_48_n46

	R4-2111394
R4-2111395
(Cat A)
	Qualcomm Incorporated
	To Add Missing coexistence requriements for DC_14A_n66A and DC_14A_n2A




Companies views’ collection for 1st round 
CRs/TPs comments collection
It’s recommended to comment these CRs directly.
	CR/TP number
	Comments collection

	R4-2109721
R4-2109722
(Cat A)
	Company A

	
	Company B

	
	

	R4-2109723
R4-2109724
(Cat A)
	Company A

	
	Company B

	
	

	R4-2111394
R4-2111395
(Cat A)
	Skyworks: 
For DC_14_n2 and DC_14_66: please remove band 10 protection. 
Is n77 protection missing since it is protected by B14 and by bands n2 & n66 ?
For DC_14_n66: B24 needs to be removed as it is not protected by n66.

	
	Qualcomm: We can revise

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Moderator summary:
R4-2109721, R4-2109722, R4-2109723 and R4-2109724 are agreeable.
R4-2111394 can be revised based on companies’ comments.

Recommendations for 2nd round:
Discuss the revision of R4-2111394.




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
Sub topic 4-1: Collect the comments about revision of CR R4-2111394
	Company
	Comments

	
	

	
	





Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on Transient period capability
	Huawei, HiSilicon
	

	WF on Rx Requirements for Type 2 UE
	Qualcomm Incorporated
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2111355
	CR for TR 38.101-1 on shorter transient_r16
	Huawei, HiSilicon
	Revised
	

	R4-2111356
	CR for TR 38.101-1 on shorter transient_r17
	Huawei, HiSilicon
	Return to
	

	R4-2111418
	IBE requirement for almost contiguous allocations
	Qualcomm Incorporated
	Return to
	

	R4-2111419
	IBE requirement for almost contiguous allocations -Mirror
	Qualcomm Incorporated
	Return to
	

	R4-2109964
	Requirements Type 2 UEs supporting inter-band MRDC with overlapping DL
	Ericsson
	Return to
	

	R4-2110006
	Requirements Type 2 UEs supporting inter-band MRDC with overlapping DL
	Ericsson
	Return to
	

	R4-2109721
	CR to 38.101-1 for missing MSD due to receiver harmonic mixing for combos with n46
	MediaTek Inc.
	Agreeable
	

	R4-2109722
	CR to 38.101-1 for missing MSD due to receiver harmonic mixing for combos with n46
	MediaTek Inc.
	Agreeable
	

	R4-2109723
	CR to 38.101-3 for missing MSD due to cross band and MSD due to receiver harmonic mixing for combos with n46
	MediaTek Inc.
	Agreeable
	

	R4-2109724
	CR to 38.101-3 for missing MSD due to cross band and MSD due to receiver harmonic mixing for combos with n46
	MediaTek Inc.
	Agreeable
	

	R4-2111394
	CR for 38.101-3 missing ENDC coexistence
	Qualcomm Incorporated
	Revised
	

	R4-2111395
	CR for 38.101-3 missing ENDC coexistence  -Mirror
	Qualcomm Incorporated
	Return to
	

	R4-2108857
	FFT window starting point values for EVM measurements for transient period capability
	Anritsu Limited
	Noted
	

	R4-2109705
	DC_n46A-n48A MSD due to receiver harmonic mixing analysis
	MediaTek Inc.
	Noted
	

	R4-2111426
	IBE mask for almost contiguous allocations
	Qualcomm Incorporated
	Noted
	

	R4-2111461
	Imbalance Requirement for Type 2 UE RX
	Qualcomm Incorporated
	Noted
	

	R4-2111539
	Transient Period Capability Measurements
	Skyworks Solutions Inc.
	Noted
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2107783
	WF on Transient period capability
	Huawei, HiSilicon
	To be approved
	

	R4-2107784
	WF on Rx Requirements for Type 2 UE
	Qualcomm Incorporated
	To be approved
	

	R4-2107785
	CR for TR 38.101-1 on shorter transient_r16
	Huawei, HiSilicon
	Not pursued
	Not available

	R4-2111356
	CR for TR 38.101-1 on shorter transient_r17
	Huawei, HiSilicon
	Not pursued
	Not available

	R4-2111418
	IBE requirement for almost contiguous allocations
	Qualcomm Incorporated
	Not pursued
	

	R4-2111419
	IBE requirement for almost contiguous allocations -Mirror
	Qualcomm Incorporated
	Withdraw
	Not available

	R4-2109964
	Requirements Type 2 UEs supporting inter-band MRDC with overlapping DL
	Ericsson
	Not pursued
	

	R4-2110006
	Requirements Type 2 UEs supporting inter-band MRDC with overlapping DL
	Ericsson
	[bookmark: _GoBack]Withdraw
	Not available

	R4-2107786
	CR for 38.101-3 missing ENDC coexistence
	Qualcomm Incorporated
	Agreeable
	

	R4-2111395
	CR for 38.101-3 missing ENDC coexistence  -Mirror
	Qualcomm Incorporated
	Agreeable
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents
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Table 2 Evaluation Results of CR [1] EVM definitions specified to verify UE 'tp' declaration

CR [1] agreement

Evaluation Results of rmsEVM in symbols where transient occurs — Calculated vs Measured
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NOTE 1: EVM; . EVMy,. EVMy sp,and EVMj, ¢ arc defined in Annex F
NOTE 2: EVMqj¢gy is the EVM for a symbol right after a transition: EVMpqfor, is the EVM for a symbol right before a transition
NOTE 3: 14 denotes the start position of the EVM exclusion window as shown in Annex F.4

NOTE 4: SCS denotes the SCS that can be used in the conformance test





