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Introduction
This email discussion thread discusses the UE demodulation requirements for Rel-18 WI support of intra-band non-collocated EN-DC/NR-CA deployment. 
The target of the email discussion is summarized as follows: 
· 1st round:
· Focus the discussion on the work plan and test scope in Topic #1
· 2nd round
· Continues the discussion in Topic #1. 
· Depending on the 1st round summary, discuss the detailed assumption in Topics #2/#3. 

It is appreciated that the delegates for this topic put their contact information in the table below.
Contact information for companies
	Company
	Contact
	Email address

	Ericsson
	Kazuyoshi Uesaka
	kazuyoshi.uesaka@ericsson.com

	KDDI
	Yasuki Suzuki
	ui-suzuki@kddi.com

	Nokia
	Alex Hamilton
	Alexander.hamilton@nokia.com

	Nokia
	Axel Mueller
	Axel.mueller@nokia.com

	
	
	


Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
Topic #1: Work plan and test scope
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304086
	KDDI, Ericsson
	Work plan

	R4-2304102
	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to define UE demod requirements for non-collocated intra-band EN-DC and NR-CA
Proposal 2: RAN4 to define UE demod requirements based on type-2 and type 4 UE.
Proposal 3: RAN4 to define PDSCH demodulation performance requirement based on the applicable MRTD and power imbalance values from RRM (agreed for UE type-2), i.e., 33 us and 25 dB, with possible compensation mechanisms to be discussed.

	R4-2304157
	Apple
	Observation 1: For Type 3a/3b, the severity of the phase jump effect is proportional to the RTD between the two CCs in the shared LNA architecture.
Observation 2: Which CCs gets affected due to the phase jump effect will depend on 1) to which CC the LNA analog gain adjustment is aligned to, and 2) the relative timing difference between CCs.
Proposal 1: Type 3a/3b should only operate when the RTD between two CCs is guaranteed to be within CP, i.e., MRTD < CP.
Proposal 2: If Type 3a/3b are expected to operate in the CP < MRTD < X us regime, then permission for degradation of affected OFDM symbols should be explicitly allowed.
Observation 3: It might be quite difficult to align performance between companies due to different AGC concepts and implementations, hence, it would be hard to align on minimum performance requirements.
Proposal 3: Instead of focusing on characterizing phase jump based performance degradation, focus on scheduling that avoids the degraded OFDM symbols due to high RTD and shared LNA so all companies can use the same baseline for minimum performance requirements.
Observation 4: Knowing how LNA gain is applied to one of the CCs, measuring RTD between the two carriers gives an unequivocal indication of which OFDM symbol is affected, sym0 or sym13.
Proposal 4: For CP < MRTD < X, network must schedule PDSCH avoiding affected OFDM symbol, either sym0 or sym13, based on RTD measurements.
Proposal 5: For CP < MRTD < X, network must configure PDCCH and CSI-RS / TRS away from both possible affected OFDM symbols, sym0 AND sym13.
Proposal6: Use PDSCH dynamic range scheduling based on RTD measurements if CP< RTD < X us is a required use case for determining 38.101-4 minimum performance requirements.

	R4-2304693
	ZTE Corporation
	Observation 1: In a continuous CA/DC transmission the impact due to Rx timing difference and power imbalance only occurs on the first overlapped OFDM symbol.
Observation 2: Different LNA settings have different effects on each carrier.
Observation 3: Different Rx timing difference assumptions which is still under discussion also have different effects on UE's demodulation performance.

	R4-2305181
	Ericsson
	Proposal 1: RAN4 specifies PDSCH demodulation requirements only for the WI intra-band non-colocated EN-DC/NR-CA deployment.
Observation 1: For 2-layer MIMO case, RAN4 has already agreed to use Type 2 UE for intra-band non-contiguous EN-DC and NR-CA in the non-colocated deployment scenario, where the Type 2 UE can receive two carriers with received power imbalance up to 25dB and received time difference up to 33us.
Observation 2: RAN4 RF/RRM core parts have not concluded the maximum allowed received power difference and time difference between two carriers for 4-layer MIMO case.
Proposal 2: RAN4 first discuss the PDSCH demodulation requirements for 2Rx UE for intra-band non-contiguous EN-DC/NR-CA deployment, assuming the Type 2 UE, i.e., received power difference up to 25dB and received time difference up to 33us. 
Proposal 3: RAN4 will discuss the PDSCH demodulation requirements for 4Rx UE for intra-band non-contiguous EN-DC/NR-CA deployment after RAN4 RF/RRM conclude the core requirements of the maximum received power difference and received time difference.
Observation 3: The exiting CA power imbalance test is to verify the UE demodulation performance for Type 1 UE, which is assumed to have the shared RF component to receive two carriers.
Proposal 4: For Rel-18 intra-band non-contiguous NR-CA in the non-colocated deployment scenario, RAN4 specify the PDSCH demodulation requirements with the SNR to achieve 70% of the maximum throughput for both PCell and SCell to verify Type 2 UE capability with independent RF components. 
Proposal 5: Define Type 2 UE NR-CA PDSCH demodulation requirement for 2CC CA only, where the combination is FR1 TDD CC with SCS=30kHz and FR1 TDD CC with SCS=30kHz only.
Proposal 6: Define Type 2 UE NR-CA PDSCH demodulation requirements as follows: 
	Test number 
	Carrier 
	CBW/SCS
	MCS
	Propagation condition
	Antenna configuration
	Metric
	SNR (dB)

	Test 1
	CC#1 (PCell)
	40MHz / 30kHz
	MCS1 (e.g., 1/2 64QAM, rank 2)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR1 (<SNR2+25dB)

	
	CC#2 (SCell)
	40MHz / 30kHz
	MCS2 (e.g., 1/3 QPSK, rank 1)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR2

	Note 1: 	[30usec] timing difference between PCell and SCell



Propose 7: For Type 2 UE NR-CA PDSCH demodulation requirements, set the received time difference between two carriers to 30 us. 
Proposal 8: For Type 2 UE NR-CA PDSCH demodulation requirements, choose MCS1/MCS2 so that the difference of required SNR to achieve 70% of the maximum throughput is less than 25dB.
Proposal 9: For MCS1/2 and required SNR test points for Type 2 UE NR-CA PDSCH demodulation requirements, RAN4 should reuse the existing demodulation requirements to avoid new simulation campaign if possible.
Proposal 10: For Type 2 UE EN-DC PDSCH demodulation requirements, only consider the case PSCell is configured with TDD SCS=30kHz in FR1.
Proposal 11: Define Type 2 UE EN-DC PDSCH demodulation requirements as follows: 
	Test number 
	Carrier 
	CBW/SCS
	MCS
	Propagation condition
	Antenna configuration
	Metric
	SNR (dB)

	Test 1
	CC#1 (LTE MCG PCell) 
	10MHz / 15kHz
	TBD
	Static condition
	1x2 (TM1)
	N/A
	SNR2 + [25dB]

	
	CC#2 (NR SCG PSCell)
	40MHz / 30kHz
	MCS2 (e.g., 1/3 QPSK, rank 1)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR2

	Note 1: 	[30usec] timing difference between PCell and PSCell



Propose 12: For Type 2 UE EN-DC PDSCH demodulation requirements, set the received time difference between two carriers to 30 us.
Proposal 13: For MCS2 and required SNR test points for Type 2 UE EN-DC PDSCH demodulation requirements, set the same MCS2/SNR2 specified in Type 2 UE NR-CA PDSCH demodulation requirements.  

	R4-2305469
	Huawei, HiSilicon
	Proposal 1: Take type 2 UE as 1st priority, other UE types depends on the progress of RF discussion.
Observation 1: Compared to normal EN-DC/CA deployment, there is no performance impact for type 2/4 UE.
Observation 2: Compared to normal EN-DC/CA deployment, there is large performance impact for type 3 UE.
Proposal 2: Don’t define requirements for type 2/4 UE and further discuss how to define requirements for type 3 UE if agreed by RF session.



Open issues summary
Sub-topic 1-1	Work plan
Sub-topic description: Work plan
Issue 1-1-1: Work plan
· Proposal for work plan.
	· RAN4#106bis-e, April 2023 (0.25 TU)
· Discuss the scope of UE demodulation requirements.
· RAN4#107, May 2023 (0.25 TU)
· Continue to discuss the scope of UE demodulation requirements, according to the core part conclusion.
· Agree with the initial simulation assumption.
· RAN4#108, August 2023 (0.25 TU)
· Collect the initial simulation results.
· Finalize the test parameters for UE demodulation requirements, and update the simulation assumption if necessary. 
· Decide the CR work split.
· RAN4#108bis, October 2023 (0.25 TU)
· Update the simulation assumption if necessary.
· Continue the alignment of the simulation results.
· Review the draft CRs for TS38.101-4. 
· RAN4#109, November 2023 (0.25 TU)
· Collect the simulation results if necessary.
· Endorse the draft CRs for TS38.101-4.



· Recommended WF
· Agree with the work plan. 

· Offline GTW discussion on April 18th.
Nokia: Fine with the work plan. 
Apple: Generally ok. But the RF session discusses Type 3 and Type 4 for 4 layer MIMO, whether it is included in the scope. According to the RF conclusion, it affects to demodulation performance. TU is too small? 
KDDI: OK to update the work plan according to RF conclusion.
Nokia: TU does not include AH session. The next plenary will update TU allocation if necessary.   
· Conclusion from the offline GTW discussion
Agree with the work plan as is. Update work plan, if necessary, according to the RF/RRM core discussion. 

Sub-topic 1-2	Test scope
Sub-topic description: Discuss the UE architecture assumption and test scope for this WI. 
Background: RF session has studied several UE architectures for 2Rx/4Rx UEs (R4-2305181):
	UE Type
	CC#
	antenna / LNA
	Mixer
	Analog BB
	#Rx
	NRCA / ENDC
	power imbalance
	Comments

	1
	1 (NR)
	4 shared
	4 shared
	4 shared
	4Rx
	NR-CA
EN-DC
	6dB
full range
	Baseline architecture (i.e. legacy architecture)

	
	2 (LTE/NR)
	
	
	
	4Rx
	
	
	

	2
	1 (NR)
	2
	2
	2
	2Rx
	NR-CA
EN-DC
	25dB
full range
	Reuse of baseline architecture restricted to 2Rx/band but need 2LO frequencies

	
	2 (LTE/NR)
	2
	2
	2
	2Rx
	
	
	

	3a
	1 (NR)
	4 shared
	4
	4
	4Rx
	EN-DC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after 2 LNAs out of 4 => common AGC on LNA => 25dB partial range

	
	2 (LTE)
	
	2
	2
	2Rx
	
	
	

	3b
	1 (NR)
	4 shared
	4
	4
	4Rx
	NR-CA
EN-DC
	6<P≤25dB
partial range
	Reuse of baseline RFFE architecture adding 2LO/BB/Rx and RF split after all 4 LNAs => common AGC on LNA => 25dB partial range

	
	2 (LTE/NR)
	
	4
	4
	4Rx
	
	
	

	4a
	1 (NR)
	4
	4
	4
	4Rx
	EN-DC
	25dB
full range
	Requires 6 antennas and LNA => FWA only

	
	2 (LTE)
	2
	2
	2
	2Rx
	
	
	

	4b
	1 (NR)
	4
	4
	4
	4Rx
	NR-DC
EN-DC
	25dB
full range
	Requires 8 antennas and LNA => FWA only

	
	2 (LTE/NR)
	4
	4
	4
	4Rx
	
	
	




Issue 1-2-1: UE type assumption
· Proposals
· Option 1 (Nokia): Define UE demod requirements based on type-2 and type 4 UE.
· Option 2 (Ericsson): 
· First discuss the PDSCH demodulation requirements for 2Rx UE for intra-band non-contiguous EN-DC/NR-CA deployment, assuming the Type 2 UE
· Discuss the PDSCH demodulation requirements for 4Rx UE for intra-band non-contiguous EN-DC/NR-CA deployment after RAN4 RF/RRM conclude the core requirements of the maximum received power difference and received time difference.
· Option 3 (Huawei): Take type 2 UE as 1st priority, other UE types depends on the progress of RF discussion.
· Recommended WF
· Discuss UE demodulation requirements for 2Rx UE (Type 2) first
· For UE demodulation requirements for 4Rx UE types (Type 3 and/or Type 4), depending on the progress of RF discussion.  


· Offline GTW discussion on April 18th.
Samsung: Type 2 was originally introduced in Rel-16 EN-DC. Rel-18 defines Type 2 for NR-CA. Is it common understanding Type 2 UE demod requirements are specified for EN-DC and NR-CA?  
Huawei: Take type 2 as the 1st priority. FFS whether or not to define the corresponding UE demodulation requirements for Type 2 UE. 
Apple: OK with the recommended WF. We can focus on type 2 UE.
Nokia: For Samsung, Type 2 UE requirements cover both EN-DC and NR-CA. Agree with the recommended WF. Type 4 should not be excluded from the scope of the UE demodulation requirements.  
Qualcomm: OK with the recommended WF. Need to discuss whether to define the corresponding UE demodulation requirements for Type 2, since RF will define REFSENS tests for Type 2 UE.  
ZTE: For Samsung, same view as Nokia. Agree with the recommended WF. 
KDDI: Support the recommended WF. Demod session should prioritize Type 2 UE part. 
MediaTek: Support the recommended WF. Need to check whether to define the corresponding UE demodulation requirements for Type 2

· Conclusion from the offline GTW discussion
· Discuss the UE demodulation requirements for Type 2 UE first.
· Test scope coves both EN-DC and NR-CA  
· FFS whether to define the corresponding UE demodulation requirements for Type 2 UE. 
· For UE demodulation requirements for Type 3 and Type 4 UE, depending on the progress of RF discussion.  


Issue 1-2-2: Test scope
· Proposals
· Option 1 (Nokia, Ericsson): Define UE demod requirements for non-collocated intra-band EN-DC and NR-CA
· Option 2 (Huawei): Don’t define requirements for type 2/4 UE and further discuss how to define requirements for type 3 UE if agreed by RF session.
· Recommended WF
· Collect the views from the companies
· For 2Rx Type 2 UE, discuss whether to define PDSCH demodulation requirements for non-collocated intra-band EN-DC and NR-CA scenario
· For 4Rx Type 3/4 UE, depending on Issue 1-2-1.

· Offline GTW discussion on April 18th.
Nokia: want to define the UE demodulation requirements assuming non-colocated deployment. Power imbalance may not affect, but receive time different affects the performance and it is not covered by REFSENS. 
Qualcomm: May not necessary to define the demodulation requirements. We want to discuss further. 
Samsung: Want to discuss further in the next meeting. Want to keep open whether to define the requirements. 
Huawei: Type 2 UE has two independent RF components, larger receive time difference should not affect to the UE demodulation performance. 
	Nokia: Agree Type 2 UE should not be impacted RTD, if the demodulator handles the reference signals and sampling in the correct manner. Want to define the minimum performance to show even with  RTD of 33us.  

· Conclusion from the offline GTW discussion
· FFS whether to define the corresponding UE demodulation requirements for Type 2 UE. 
· Interested companies assume the maximum received time difference value (33us) and maximum power imbalance assumption (25dB) 



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

	XXX
	Issue 1-1-1: 
Issue 1-2-1: 
Issue 1-2-2: 
Others:

	Ericsson
	Issue 1-1-1: 
Support the recommended WF.
Issue 1-2-1: 
Support the recommended WF. We should focus on 2Rx (or 2 layer MIMO) in this meeting. 
We suggest postponing 4Rx (or 4 layer MIMO) until RF session concludes the UE architecture. 
Issue 1-2-2: 
For type 2 UE, we think RAN4 need to define the PDSCH demodulation requirements assuming at most 25dB power difference and at most 33us receive time difference, which is agreed by RF/RRM core part. Otherwise, we don’t define any requirements for Type 2 UE to verify the RF/RRM capability to receive two carriers whose power difference is up to 25dB and receive time difference is up to 33us.  
However, as we proposed in our paper, we don’t think we need ‘new’ requirements, we can combine two existing PDSCH requirements; one for lower SNR and another for higher SNR, where the required SNR difference is around 25dB. We also should consider about 33us between two cells. 
Others:

	KDDI
	Issue 1-1-1: 
Support the recommended WF.
Issue 1-2-1: 
Support the recommended WF. We should focus on 2Rx (or 2 layer MIMO) in this meeting. 
We suggest postponing 4Rx (or 4 layer MIMO) until RF session concludes the UE architecture. 
Issue 1-2-2: 
Support the recommended WF.

	Nokia
	Issue 1-1-1: 
We support the recommended WF. It seems feasible and the simulation result collection also has some buffer if required.
Issue 1-2-1: 
We see both type 2 and type 4 as relevant architectures that should have requirements defined, and type 2 was already agreed by RF/RRM.
However, given the performance impact expected on both architectures, we see type 4 as higher priority than type 2.
Nonetheless we are fine to discuss type 2 in the first part of this week, with the understanding that the RF session will make progress on type 4 during this time. 
Issue 1-2-2: 
We believe that since type-2 and type 4 can compensate for the expected and already agreed (in RRM) receive time differences (RTDs) and power imbalance, thanks to independent FFT windows and LNAs. Type-3 UEs will likely have more troubles dealing with the power imbalance due to a shared LNA. 
As such we propose to set performance requirements for type 2 right now and type 4 once agreed, i.e., we support the proposed WF.

	Huawei
	Issue 1-1-1: 
OK with work plan
Issue 1-2-1: 
Based on the latest progress in RF session (GTW in 4.19), type 3 UE has been postponed to future release and type 4 UE is still on going, hence we think we can preclude type 3 now and continue wait for the RF progress on type 4 UE.
Issue 1-2-2:
Option 2. We don’t see any difference in baseband compared to type 1 UE considered in Rel-15 power imbalance test



CRs/TPs comments collection
None
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 

	Issue 1-1-1: Work plan
	Conclusion from the offline GTW:
· Agree with the work plan as is. Update work plan, if necessary, according to the RF/RRM core discussion.
Recommendations for 2nd round:
No discussion

	Issue 1-2-1: UE type assumption
	Conclusion from the offline GTW:
· Discuss the UE demodulation requirements for Type 2 UE first.
· Test scope covers both EN-DC and NR-CA  
· FFS whether to define the corresponding UE demodulation requirements for Type 2 UE. 
· For UE demodulation requirements for Type 3 and Type 4 UE, depending on the progress of RF discussion.

According to the RF GTW session conclusion: 
	Agreement: 
· RAN4 suggests to postpone Type 3a/3b to future release.


RAN4 are not going to define RF core requirements for Type 3a/3b UE in Rel-18, the moderator suggest revising the last bullet in the offline GTW conclusion as follows.

Tentative agreements: 
· Discuss the UE demodulation requirements for Type 2 UE first.
· Test scope covers both EN-DC and NR-CA  
· Not discuss the UE demodulation requirements for Type 3 UE. 
· For UE demodulation requirements for Type 4 UE, depending on the progress of RF discussion.
Recommendations for 2nd round:
Check the tentative agreements. 

	Issue 1-2-2: Test scope
	Conclusion from the offline GTW:
· FFS whether to define the corresponding UE demodulation requirements for Type 2 UE. 
· Interested companies assume the maximum received time difference value (33us) and maximum power imbalance assumption (25dB)
Candidate options:
· Option 1: Define new UE demodulation requirements for Type 2 UE for intra-band non-contiguous EN-DC/NR-CA deployment scenario. 
· Option 2: Not define new UE demodulation requirements for Type 2 UE for intra-band non-contiguous EN-DC/NR-CA deployment scenario.
Recommendations for 2nd round:
Discuss the options. 




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)

Topic #2: UE demodulation requirements for 2Rx UE
Companies’ contributions summary
See 1.1
Open issues summary
Sub-topic 2-1 PDSCH demodulation requirements for Type 2 UEs (if agreed to define the UE demodulation requirements)
Sub-topic description: Discuss the detailed UE demodulation requirements assumption for Type 2 UE, depending on the conclusion of Topic #1.
Issue 2-1-1: Intra-band NR-CA for non-colocated deployment scenario 
· Proposals
· Option 1 (Nokia): Define PDSCH demodulation performance requirement based on the applicable MRTD and power imbalance values from RRM (agreed for UE type-2), i.e., 33 us and 25 dB, with possible compensation mechanisms to be discussed
· Option 2 (Ericsson): Define Type 2 UE NR-CA PDSCH demodulation requirements as follows:
· CA combination is FR1 TDD CC with SCS=30kHz and FR1 TDD CC with SCS=30kHz only.
· Set the received time difference between two carriers to 30 us.
· Choose MCS1/MCS2 so that the difference of required SNR to achieve 70% of the maximum throughput is less than 25dB.
· Reuse the existing demodulation requirements to avoid new simulation campaign if possible.
	Test number 
	Carrier 
	CBW/SCS
	MCS
	Propagation condition
	Antenna configuration
	Metric
	SNR (dB)

	Test 1
	CC#1 (PCell)
	40MHz / 30kHz
	MCS1 (e.g., 1/2 64QAM, rank 2)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR1 (<SNR2+25dB)

	
	CC#2 (SCell)
	40MHz / 30kHz
	MCS2 (e.g., 1/3 QPSK, rank 1)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR2

	Note 1: 	[30usec] timing difference between PCell and SCell



· Recommended WF
· Collect inputs

Issue 2-1-2: Intra-band EN-DC for non-colocated deployment scenario
· Proposals
· Option 1 (Nokia): Define PDSCH demodulation performance requirement based on the applicable MRTD and power imbalance values from RRM (agreed for UE type-2), i.e., 33 us and 25 dB, with possible compensation mechanisms to be discussed
· Option 2 (Ericsson): Define Type 2 UE EN-DC PDSCH demodulation requirements as follows:
· Only consider the case PSCell is configured with TDD SCS=30kHz in FR1
· Set the received time difference between two carriers to 30 us.
· Set the same MCS2/SNR2 specified in Type 2 UE NR-CA PDSCH demodulation requirements
	Test number 
	Carrier 
	CBW/SCS
	MCS
	Propagation condition
	Antenna configuration
	Metric
	SNR (dB)

	Test 1
	CC#1 (LTE MCG PCell) 
	10MHz / 15kHz
	TBD
	Static condition
	1x2 (TM1)
	N/A
	SNR2 + [25dB]

	
	CC#2 (NR SCG PSCell)
	40MHz / 30kHz
	MCS2 (e.g., 1/3 QPSK, rank 1)
	TDLA30-10
	2x2 ULA low
	70% of maximum throughput
	SNR2

	Note 1: 	[30usec] timing difference between PCell and PSCell



· Recommended WF
· Collect inputs

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

	XXX
	Issue 2-1-1: 
Issue 2-1-2: 
Others:

	Nokia
	Issue 2-1-1: 
We believe strongly that the same MRTD and power imbalance values from RRM should be utilized
We can also agree with the general test setup given in option 2, i.e., have one test with two cells, which need to fulfill a performance requirement at the same time.
Additionally, a second test should be introduced to cover both low and high power imbalance.
Issue 2-1-2:  
We have similar comments as for issue 2-1-1. However, we additionally have some doubts about modelling of the RTD. If we don’t have a performance metric for the LTE cell, then there is no incentive for the DUT to sync to LTE (except for obtaining the link in the first place).
Hence, in this test it would be more suitable to set the RTD as a timing error on the NR cell.
Furthermore, we would like to better understand the proposal of having fixed 25dB offset in favour of the MCG.

	Qualcomm
	Issue 2-1-1-:
We agree that this is the MRTD and power imbalance to be used but we would like to better understand what is the value of such test considering there will already be a REFSENS degradation test with 25dB power imbalance. Given this power imbalance, the actual MCSs to be used would be very similar to the tests being proposed. MRTD is already test in other CA demod tests.
Issue 2-1-2:
Same comments as for issue 2-1-1, we need to understand the added value of the test. 



CRs/TPs comments collection
None

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 

	Issue 2-1-1: Intra-band NR-CA for non-colocated deployment scenario 
	See the summary of Issue 1-2-2. 

	Issue 2-1-2: Intra-band EN-DC for non-colocated deployment scenario
	See the summary of Issue 1-2-2.



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”.

Topic #3: UE demodulation requirements for 4Rx UE
Companies’ contributions summary
See 1.1
Open issues summary
Sub-topic 3-1	PDSCH demodulation requirements for Type 3a/3b UEs (if agreed to define the UE demodulation requirements)
Sub-topic description: Discuss the detailed UE demodulation requirements assumption for 4Rx UE, depending on the conclusion of Topic #1. 
Issue 3-1-1: Assumption of maximum receive time difference (MRTD)
· Proposals
· Option 1 (Apple): Only operate when the RTD between two CCs is guaranteed to be within CP, i.e., MRTD < CP. 
· If it is assumed CP < MRTD < X us, then permission for degradation of affected OFDM symbols should be explicitly allowed. 
· Recommended WF
· Collect inputs

Issue 3-1-2: How to specify the requirements if RAN4 will define the UE demodulation requirements assuming CP < MRTD < X us
Observation by Apple: It might be quite difficult to align performance between companies due to different AGC concepts and implementations, hence, it would be hard to align on minimum performance requirements
· Proposals
· Option 1 (Apple): Focus on scheduling that avoids the degraded OFDM symbols due to high RTD and shared LNA
· Schedule PDSCH avoiding affected OFDM symbol, either sym0 or sym13, based on RTD measurements.
· Configure PDCCH and CSI-RS/TRS away from both possible affected OFDM symbols, sym0 AND sym13.
· Recommended WF
· Collect inputs

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

	XXX
	Issue 3-1-1: 
Issue 3-1-2: 
Others:

	KDDI
	Issue 3-1-1: 
With regard to PDSCH demodulation requirements for Type 3a/3b UEs, RRM part has waited the progress of UE RF part. With that, Demod also need to wait the progress.
Issue 3-1-2: 
With regard to PDSCH demodulation requirements for Type 3a/3b UEs, RRM part has waited the progress of UE RF part. With that, Demod also need to wait the progress.

	Nokia, Nokia Shanghai Bell
	Issue 3-1-1: 
In our contribution we intended to propose the RTD/power imbalance values independent of 2 RX or 4 RX UEs.
Hence, we would like to re-use RTD=33us and power imbalance =25dB also in the requirements here. Unless those values result in an untestable setup, in which case we can discuss reductions.
Still, if a UE architecture cannot deal with such values coming from the non-collocated environment, then it is not suitable for use in such a scenario. 
Therefore, we prefer to discuss type 4 in 4 RX, instead of type 3 UEs.
Finally, since the NW cannot know the RTD so disallowing operation based on RTD threshold as proposed in option 1, is not possible.
Issue 3-1-2:
Choosing certain TDD patterns and TDRAs to allow for usage of type 3 UEs, can be FFS.
However, it is not clear to us how scheduling could be impacted by RTD measurements. The RTD is measured on the UE side and there is no feedback of this measurement. Hence scheduling of PDSCH cannot be avoided based on RTD measurement.



CRs/TPs comments collection
None

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 

	Issue 3-1-1: Assumption of maximum receive time difference (MRTD)
	Agreements: 
Pending the discussion depending on the progress of RF discussion.
Recommendations for 2nd round:
No discussion

	Issue 3-1-2: How to specify the requirements if RAN4 will define the UE demodulation requirements assuming CP < MRTD < X us
	Agreements: 
Pending the discussion depending on the progress of RF discussion.
Recommendations for 2nd round:
No discussion



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”.

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on UE demodulation requirements for intra-band non-collocated EN-DC/NR-CA deployment scenario
	Ericsson
	Will capture the agreements in the email discussion



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2304086
	
	Work plan for demodulation performance part of WI intra-band non-colocated EN-DC/NR-CA deployment
	KDDI, Ericsson
	Agreeable
	

	R4-2304102
	
	Demodulation requirements for non-collocated FR1 intra-band EN-DC/NR-CA
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2304157
	
	Dinamically Restricted PDSCH Scheduling for Intra-band Non-colocated NR CA Scenarios
	Apple
	Noted
	

	R4-2304693
	
	Discussion on demodulation requirement for non-collocated  Intra-Band EN-DC NR-CA and inter-band EN-DC
	ZTE Corporation
	Noted
	

	R4-2305181
	
	UE demodulation requirements for non-colocated NR-CA/EN-DC deployment scenario
	Ericsson
	Noted
	

	R4-2305469
	
	Discussions on demodulation requirements for non-collocated EN-DC/NR-CA deployment
	Huawei, HiSilicon
	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
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-23xxxxx
	
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-23xxxxx
	
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-23xxxxx
	
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	
	



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

