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Introduction
This document summarizes the email discussion on PC 1.5 in Bands n77, n78, and n79 for FWA and smartphone.  The topics are
1. MPR for smartphone
2. MPR for FWA
3. SAR and MPR
4. UE RF requirements for Band n79
Topic #1: MPR for smartphone
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109441

	Apple
	Title: Considerations on n77 and n78
Proposal 1: The considerations and proposal from our older contributions on PC1.5 MPR should be considered for the new discussion on mobile handset MPR.

	R4-2110985

	Qualcomm Incorporated
	Title: A reconsideration of PC1.5 MPR for smartphones

	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6.5
	≤ 0.5
	≤ 0

	
	QPSK
	≤ 6.5
	≤ 1
	≤ 0

	
	16 QAM
	≤ 6.5
	≤ 2
	≤ 1

	
	64 QAM
	≤ 6.5
	≤ 3.0
	≤ 3

	
	256 QAM
	≤ 7.5
	≤ 5.5
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 6.5
	≤ 3
	≤ 2

	
	64 QAM
	≤ 6.5
	≤ 4
	≤ 4

	
	256 QAM
	≤ 9.5
	≤ 7.5
	≤ 7.5




	R4-2111009

	Skyworks Solutions, Inc.
	Title: Evaluation of Reverse IMD versus antenna isolation and its impact to MPR
Proposal on TxDiv and single stream UL MIMO evaluation:
•	The emissions should be evaluated as the mathematical (RMS) sum of the two PA coupled spectrums and not with a physical (RF combiner) sum.
•	Even so the PA coupled spectrum is subject to nulls due to phase combinations or delay which can impair measurement by up to 3dB:
o	Phase and/or delay may need to be adjusted to avoid such nulling/summing effects especially for narrow allocations
o	PA output power needs to be summed mathematically (RMS sum)
o	Ideally for UL MIMO all 4 states should be evaluated
o	Ideally for CDD based TxDiv companies should agree on which delay to use
o	Reasonable margin should be allowed in the MPR as these issues will not reveal at conformance (the antenna coupling disappears with connected measurements) but will exist in the field.
o	When submitting MPR values companies should provide an assessment of the issues above in their measurement or simulation framework.
Proposal on MPR evaluation:
•	MPR assessment must account for RIMD and its different behavior for different PA architectures
•	MPR improvements may not be all related to RIMD and antenna isolations thus variability in WOLA design and TRX impairment must be accounted for

	R4-2108974

	CMCC
	Title: Discussion on the UE RF requirements of PC1.5 n79
Proposal 1:  We propose to re-evaluate PC1.5 MPR in inner, outer and edge case, and the MPR re-evaluate need to consider Smartphone and FWA UEs.



Open issues summary
Apple reinforces the measurements that were previously provided in R4-2009943, Qualcomm evaluates MPR based on previously provided data as well as new data, and Skyworks describes the method for collecting data.  CMCC requests that PC 1.5 MPR is re-evaluated which was already agreed last meeting, but wants to ensure that the re-evaluation includes all waveforms inner, outer, and edge for both smartphone and FWA.
Sub-topic 1-1
Is the previously reported data still regarded as valid for smartphone given the previous assumptions (i.e., antenna isolation 10 dB, etc)?  Was the data collected correctly given the discussion in Skyworks R4-2111009?  Note that this is not calling into question the assumptions, but the way the data was collected.
Open issues and candidate options before e-meeting:
Issue 1-1: Validity of previously reported data
· Proposals
· Option 1: Previous data is valid
· Option 2: Previous data was not collected properly.  It should be discarded and updated.  Identify specifically what was incorrect about how the data was collected.
· Recommended WF
· TBA

Sub-topic 1-2
If the answer to sub-topic 1-2 is “Option 1: Previous data is still valid”, is the analysis of that data provided by Qualcomm in R4-2110985 correct?  Does it take into account all the data (not necessarily the proposals but just the data) that was made available?  If not, how should the analysis be modified and/or what data was omitted?
Open issues and candidate options before e-meeting:
Issue 1-2: Analysis of previously reported data
· Proposals
· Option 1: The analysis in R4-2110985 is correct for the data available
· Option 2: The analysis needs to be revised.  Please be specific.
· Recommended WF
· TBA
Sub-topic 1-3
A proposal for PC1.5 smartphone MPR was provided by Qualcomm in R4-2110985.  From both perspectives of UE feasibility and network suitability, is the proposal acceptable?
Open issues and candidate options before e-meeting:
Issue 1-3: Proposal for smartphone MPR
· Proposals
· Option 1: The proposal in R4-2110985
· Option 2: Other proposal.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	Qualcomm
	Sub topic 1-1: In reviewing the data previously presented, very few details were provided on the test setup so it was not always possible to fully comprehend how the data was collected.  However, we assume that the data was collected by each company according to best engineering practices and expect that it is valid for the assumptions taken.
Sub topic 1-2:
….
Others:

	CMCC
	Sub topic 1-1: Option 2
Sub-topic 1-3: Option 1: The proposal in R4-2110895



	Skyworks
	Sub topic 1-1: As explained over email, our previous released measured data for PC1.5 was done with varying phase and delays to remove the issues described in our paper. As for the other contributions we don’t want to suggest they were wrong but at the time the agreed MPR had sufficient margin in our view that the errors we describe would not affect the result. Conversely since we are now trying to optimize to the last 0.5dB, these issues can heavily affect the results and the remaining margin. We thus think it is important that every contributors has a critical look at his data especially if different phases have not been analyzed or if the way the PA coupling is modelled/reproduced in the setup prevents from seeing the effect we describe in our paper. Especially we have not seen any explanation on which waveforms have been used for the different evaluations and their parameters (phse for single stream UL MIMO, or delay for CDD TxDiv)
Sub topic 1-2: in the data taken into account there is a mix of cases:  for example R4-2011782 only uses 2 stream MIMO thus the issues I describe in my paper is not present, no edge allocation For TxDiv, Qualcomm has also shown that PC2 based on two PC# PA need relaxation for 256QAM EVM (even with 31dB ACLR calibration). This should apply here aslo.
Sub topic 1-3: at this point we would not agree to the proposed value without a meticulous measurement campaign which cover all types of 2Tx cases (TxDiv/1 stream UL MIMO/2 stream Ul MIMO)

	Apple
	Issue 1-1: Option 1. In our earlier paper R4-2009943 we provided a detailed list and description for the measurements.  
Issue 1-2: The contribution from Qualcomm does a good job at summarizing the earlier contributions. However, we want to emphasize that the proposed MPR is quite aggressive and should be revised. The proposal seems to be based on measurements on 20MHz CBW only. During the evaluation from last year, we found that larger CBW at 100MHz see limitations, especially with ET. The results for 20MHz were typically better. As MPR is generally applicable to all CBW the proposal should be based on measurements made on CBW for 100MHz. Furthermore, we would like to propose that ET should be used. ET is an essential tool to decrease power consumption in the UL. Unfortunately, it has higher rIMD compared to APT and therefore will require slightly increased power backoff. However, in general it should be stated whether measurements were conducted with ET or APT. 
Issue 1-3: Option 2. Please see our comment on Issue 1-2.

	Huawei
	Sub topic 1-1: Checking the validity of past measurement data is not an easy task. Without thorough examination and close collaboration from the proponents, it’s difficult to make any conclusions. It’s only fair to say proponents have made their best effort and their contributions are appreciated.
Sub topic 1-2: The analysis claim “In all cases the SEM was easily met with good margin.” But the yellow marked numbers in Figure 1 show that the margin is about 1 dB for “Bias B”. For “Bias A”, the SEM margin is improved but the ACLR margin is 0.8 dB. In our view, this does not count as “good margin”.
More importantly, only in Skyworks’ contribution the PA calibration point was stated, i.e. drive the PC2 PA into compression until 1 dB MPR is needed for the reference waveform. Based on some reasonable analysis of the available data, it’s suspected that some measurements were not based on such calibration, resulting in large margins.
Sub topic 1-3: Option 2. Option 1 is based on measurements on limited PA samples or PA types. It does not consider the effect of different PA design technologies or the variation of semiconductor process. For the time being, we don’t see strong evidence to change the existing PC1.5 MPR.

	Qualcomm
	In response to some of the comments provided on R4-2110985, both 20 MHz and 100 MHz for both APT and ET were used.  This is in the datasets that companies previously provided and serves as the basis for the proposal in R4-2110985.  There is no reason to believe that companies did not provide data according to best engineering practices but I leave it to the companies who provided data previously to comment if they had overlooked something.  The results reported in R4-2011782 do show good margin to SEM because the reported results are without any MPR at all, not even the PC2 MPR.  Therefore, when PC2 MPR (or higher) is applied, then there is good margin for all waveforms.  And again, I trust that companies who provided data followed all the usual PA calibration techniques since this is done for any of these types of measurements.  But I invite companies who supplied the data to respond directly if my assumptions are wrong.

	LGE
	Issue 1-1: Validity of previously reported data
Prefer option 1: Option 1: Previous data is valid
Issue 1-2: Analysis of previously reported data
Prefer to need further analyse the outer and inner RB allocation based on LGE & SKW results (R4-2106639) since dominant factor is not only EVM to derive MPR requirements. RAN4 should be consider the emission requirements (ACLR, general SEM, and general SE) and cubic metric. 
Issue 1-3: Proposal for smartphone MPR
LGE prefer to reuse the MPR requirements for PC1.5 n41 UL-MIMO.

	Vivo
	Sub topic 1-1: Prefer to option 1

	T-Mobile USA
	Issue 1-1: Option 1: Previous data is valid. 
Issue 1-2: Option 1
Issue 1-3: Option 1

	Verizon
	Issue 1-1: Option 1 
Issue 1-2: Option 1: Yes, previous data is still valid!
Issue 1-3: Agree with R4-2110985




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

	
	Company A

	
	Company B

	
	

	
	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 #1-1: Validity of previously reported data
	While details of test setup and data collection method was often not provided, it is agreed by most companies that the previously provided data is valid for the assumptions taken.
Tentative agreements: Option 1: Previous data is valid
Candidate options:
Recommendations for 2nd round:  No further discussion

	Sub-topic #1-2: Analysis of previously reported data
	There were no comments suggesting that the analysis in R4-2110985 is incorrect after clarification by Qualcomm.  However, a few companies commented that the underlying datasets were incomplete to fully derive MPR.
Tentative agreements:  The analysis in R4-2110985 is correct for the data available
Candidate options:
Recommendations for 2nd round:  Discuss what data is missing to fully derive MPR and explain how MPR was previously agreed if this data was missing or point to a reference where that data was made available or how it was accommodated.

	Sub-topic #1-3: Proposal for smartphone MPR
	In support of the proposal:  Verizon, T-Mobile USA, CMCC, Qualcomm
Not supporting:  LGE, Huawei, Apple, Skyworks
The arguments of those not supporting are that the data analyzed is not comprehensive enough.  
Tentative agreements:
Candidate options:
Recommendations for 2nd round:  Try to address the concerns
1. The waveforms do not cover all 2Tx cases.
2. Larger channel bandwidths are not considered.  ET PA is not considered.
3. Different PA types and design technologies not adequately represented, process variation not accounted for.




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)
	Company
	Comments

	LGE
	We do not agree the Draft WF based on R4-2110985 since 4 more companies provided their view on the analyze MPR in n41. These analysis is reasonable in #1-1. But the small MPR by QC proposal is feasible in #1-2 in summary paper is not aligned with the agreement in first issue. 
If RAN4 consider ET PA, the MPR value shall be determine to support common & reasonable PC2 PA not consider the high performance PA only. So, we arerecommend to reuse the n41 MPR requirments for PC1.5 UE in n77/n78/n79.   

	DISH Network
	We support the WF in R4-2107739

	Huawei
	The WF in R4-2107739 is not agreeable to us. Soon after the last update from the proponent, we commented and provided our revisions. Unfortunately, none of our points were taken.
Our proposed revisions are as follows:
On page 2: (the table is not copied)
· Based on the previous data set one candidate proposal on new MPR for inner allocations are provided below for further check
· MPR for edge and outer allocations can be further studied with additional data if available
· New measurements/simulations also need to be considered for the MPR evaluation
On page 3:
· The method of data collection as companies have followed before is still appropriate
· Companies should be mindful of the pitfalls when 2Tx streams interact with one another
· Companies are encouraged to provide more details on test setups and method of data collection

	CMCC
	We support the WF R4-2107739

	T-Mobile USA
	We support the WF in R4-2107739. We think the changes for inner allocations are reasonable. We regret that we accepted these values in the PC1.5 WI as we were trying to finish in the Release 16 timeframe. We are confused by Huawei’s support for low MPR for Dual Tx PC2, but not for dual Tx PC1.5. In theory the two should be very similar. 

	Qualcomm
	The WF in R4-2107739 now only considers the inner waveforms.  The inner waveforms are found to be limited by EVM and studied by several companies.  The data and proposals from these studies form the basis of the proposal for inner waveform MPR.  ET PA was considered as part of this.  It has already been indicated by all the operators that n41 MPR for PC1.5 is not acceptable and agreed that the MPR should be revisited.  We urge companies to agree to this WF so that we can make progress on this topic and focus on outer and edge waveforms for the next meeting.  Of course, even the inner waveforms are in square brackets to give an opportunity for companies to check.

	Skyworks
	We will provide input at next meeting for MPR and properly check the regions boundary such that we are sure we are gathering the worst case in each region. From there we may find that optimization may depend in redefining some of the regions (at least any allocation that have limitation due absolute requirements like SEM and spurious). Regardless of the WF this verification is needed to be able to significantly reduce the margins that are in the current values.

	Qualcomm
	To Skyworks:  The proposed MPR values in R4-2107739 are all larger (except for one which is equal) than the MPR proposed by Skyworks in R4-2006639 where you proposed “Proposal 1: PC2 inner allocation MPR level can be reused for 29dBm power class inner allocation MPR in Tx Diversity and UL MIMO modes and result in valid EVM performance for all modulation order.”  So this WF is actually increasing the margins compared to your previous studies and conclusion.  Of course, further checking is fine but since you were one of the companies that extensively studied it already and made a proposal that is even tighter than this WF, unless you made an error previously or I’ve misunderstood your previous proposal then it might be more productive to focus on outer and edge allocations.  That is the essence of this WF.

	LGE (from email)
	LGE Results are also provided in R4-2008330.

	　
	Total Relaxation

	Edge RB allocations
	3dB

	Inner RB allocations
	2dB

	Outer RB allocations
	3dB


And proposed MPR requirements as follow
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	≤ 6.5
	≤ 3.5 
	2

	
	QPSK
	≤ 6.5
	≤ 4
	2

	
	16 QAM
	≤ 6.5
	≤ 5
	≤ 3

	
	64 QAM
	≤ 6.5
	≤ 5.5

	
	256 QAM
	≤ 7.5

	CP-OFDM 
	QPSK
	≤ 6.5
	≤ 6
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 6
	≤ 4

	
	64 QAM
	≤ 6.5

	
	256 QAM
	≤ 9.5



For the inner RB allocation, we proposed MPR levels as follow in R4-2008330,


	Modulation
	LGE MPR (dB)

	
	Inner RB allocations

	DFT-s-OFDM 
	Pi/2 BPSK
	2.0

	
	QPSK
	2.0

	
	16 QAM
	3.0

	
	64 QAM
	5.5

	
	256 QAM
	7.5

	CP-OFDM 
	QPSK
	3.5

	
	16 QAM
	4.0

	
	64 QAM
	6.5

	
	256 QAM
	9.5



So, I request to add our result to derive MPR requirements for inner RB cases.


	Nokia (from email)
	Nokia’d like to support Qualcomm’s version 03.
Anyway, we are open to discuss a way to make a progress as much as possible…



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

	R4-2109441

	Apple
	Title: Considerations on n77 and n78
Proposal 2: The baseline architecture assumption for FWA devices should fundamentally differ from typical handsets (i.e. antenna isolation and antenna gain, PCB isolation, MPE handling etc.) to allow decent improvements in UL and DL.
Proposal 3: Introduce a new device type signalling for FWA devices. This signalling shall inform the network that it is connected to an FWA device type with a different set of capabilities compared to typical handsets.  

	R4-2111009

	Skyworks Solutions, Inc.
	Title: Evaluation of Reverse IMD versus antenna isolation and its impact to MPR
Proposal on TxDiv and single stream UL MIMO evaluation:
•	The emissions should be evaluated as the mathematical (RMS) sum of the two PA coupled spectrums and not with a physical (RF combiner) sum.
•	Even so the PA coupled spectrum is subject to nulls due to phase combinations or delay which can impair measurement by up to 3dB:
o	Phase and/or delay may need to be adjusted to avoid such nulling/summing effects especially for narrow allocations
o	PA output power needs to be summed mathematically (RMS sum)
o	Ideally for UL MIMO all 4 states should be evaluated
o	Ideally for CDD based TxDiv companies should agree on which delay to use
o	Reasonable margin should be allowed in the MPR as these issues will not reveal at conformance (the antenna coupling disappears with connected measurements) but will exist in the field.
o	When submitting MPR values companies should provide an assessment of the issues above in their measurement or simulation framework.
Proposal on MPR evaluation:
•	MPR assessment must account for RIMD and its different behavior for different PA architectures
•	MPR improvements may not be all related to RIMD and antenna isolations thus variability in WOLA design and TRX impairment must be accounted for

	R4-2111297

	Huawei,HiSilicon
	Title: Discussion on MPR requirements for PC1.5 FWA
Proposal 1: Relatively high antenna isolation/PCB isolation values may be used for evaluation, but they are not the baseline for product implementation.
Proposal 2: When determining the PC1.5 MPR for FWA, RAN4 needs to decide how to use the evaluation results based on both optimistic and conservative RF assumptions, which are derived for different bands and form factors.
Proposal 3: If RAN4 decides that only one set of MPR requirements is to be defined for PC1.5 FWA regardless of frequency bands or form factors, it should be based on the conservative RF assumptions.

	R4-2110832

	OPPO
	Title: R17 PC1.5 FWA
Proposal 1:          It is proposed to not specify FR1 FWA UE type in the specification, instead use more generic conditions like antenna isolation and PCB isolation as the applicability of large form factor FWA requirements. Any UE type (e.g. FWA/CPE/MIFI) that meet these conditions can apply the requirements.
Proposal 2:         It is proposed to consider 10dB antenna isolation for the small form factor FWA, and for low band with more than 2 antennas FWA.

	R4-2108974

	CMCC
	Title: Discussion on the UE RF requirements of PC1.5 n79
Proposal 1:  We propose to re-evaluate PC1.5 MPR in inner, outer and edge case, and the MPR re-evaluate need to consider Smartphone and FWA UEs.



Open issues summary
The papers for this topic wanted to discuss assumptions for FWA devices, in particular, those FWA devices that are small in size.  However, a way forward was already agreed at the last meeting in R4-2105492 with the following assumptions for FWA
· 15/20 dB antenna isolation
· PCB isolation 70dB or higher
· Post-PA front-end loss assumed to be 4 dB per Tx Chain 
Therefore, the moderator does not believe it is productive to rediscuss these aspects at this time especially with the recognition that the evaluation is focused on high bands assuming FWA has a large form factor.  Also as a part of this way forward and as proposed in papers presented to this meeting that a capability signaling could be considered.  While the exact form of this capability signaling needs further discussion, it is certainly possible that “small FWA” could have a different capability from the baseline assumption, perhaps the same capability as a smartphone as suggested in R4-2109441.
No specific data and quantitative proposals were provided for MPR evaluation at this meeting.
Sub-topic 2-1
Skyworks provides a paper detailing assumptions and methods for data collection to determine dual chain MPR.  On the other hand, dual chain MPR has already been evaluated before.  Is there anything that needs to be changed based on updated learning that should be applied for this effort?
Open issues and candidate options before e-meeting:
Issue 2-1: Method of data collection
· Proposals
· Option 1: The method of data collection as companies have followed before is still appropriate.
· Option 2: The method of data collection should be enhanced.  Please be specific.
· Recommended WF
· TBA
Sub-topic 2-2
According to the agreed WF from last meeting as well as contributions in this meeting, the notion of signaling a device type or capability should be discussed.  What should be signaled?  How would the network use this information?  How much signaling is too much, either from signaling overhead, specification complexity, UE fragmentation, or ability of network to use the information?
Open issues and candidate options before e-meeting:
Issue 2-2: Capability signaling
· Proposals
· Option 1: Signal the device type, i.e., Type A, Type B, Type C.  A set of performance requirements would be associated with each device type.
· Option 2: Signal the performance items separately, i.e., MPR1, MPR2, MPR3, Refsens1, Refsens2, A-MPR1
· Option 3: Prefer not to have any signaling.  Prefer not to have different requirements for FWA.
· Option 4: Other ideas, or still needs more study.  Please offer ideas for future discussion.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Example 1
	Company
	Comments

	Qualcomm
	Sub topic 2-1: Option 1, we tend to think that the method of data collection followed by companies is appropriate although we would certainly appreciate if more details were shared.
Sub topic 2-2: Option 4.  It may be premature to agree on the exact signaling format or approach at this meeting.  To make progress, however, we suggest to list the requirements that are expected to differ between signaling alternatives and how they might be used by the network.  Once we have identified those, then it may be easier to visualize the best approach for signaling.
….
Others:

	Nokia
	Sub topic 2-2: Option 4.  We basically have a similar view with Qualcomm. But at least we don’t believe that option 2 is a good idea. There would be some correlation between MPR and refsense to some extent. A UE with big formfactors would have better isolations with better RF components so that both MPR and refsense would be better. Also from UE design perspective, it does not make sense to develop UEs with better UL but with poorer DL performance or vice versa.

	CMCC
	Sub-topic 2-2：option 4


	Samsung
	Sub-topic 2-2: So far, we prefer Option 4 given that nothing is identified and agreed for the device type having a large form factor. We can think about Option 1 when all of the related requirements or plan for FWA (or other device type than smartphone) are ready.

	OPPO
	Issue 2-2: Capability signaling
Option 1, similar as the handling of FR2 UE types.

	Skyworks
	Issue 2-1: since there is no data presented for FWA I just encourage every company to clarify their setup, type of waveform and 2Tx techniques evaluated so that we have a clean and comparable set of data. Also measured/simulated evaluation should be clarified as how the coupling is reproduced in the setup or modelled in the simulation can completely change the interaction between the two PAs.
Issue 2-2: Since we already have a number of cases where combinations or performance or even antenna architecture is linked to larger form factors than a smartphone. Having a signalling related to form factor in FR1 would allow to properly map those cases. (latest is a 3 LB antenna architecture proposal for LB-LB-LB combination which is also only feasible with larger from factor)

	Apple
	Sub-topic 2-2: Option1. Defining clear device type signaling for FWA allows to create specific sets with architecture assumptions including antenna & PCB isolation, antenna gain and the associated requirements (e.g. MPR, MPE). 
Those sets should be easier to handle for the network compared to a large buffet of individual capabilities (for MPR, REFSENS, MPE) from which the UE can pick from, especially as this approach would lead to a large amount of different possible combinations.

	Huawei
	Issue 2-1: The proposals from Skyworks are good for the future work of the group. This is not to say that other measurements are wrong, but it’d be good to double check and ensure the problems identified by Skyworks are avoided. As we have pointed out, it’s crucial to align the PA calibration point at the beginning of any measurements.
Issue 2-2: It sounds premature to discuss signalling design before we’re even clear about how to define the MPR requirements for PC1.5. For example, will there be separate MPRs for smartphones and FWAs? Will the MPR be dependent of frequency bands and/or form factors? 
The signalling design is the means while the requirements are the end. Discussing the means before the end is clear, or mixing the two together might not be very effective or efficient.
 It’d be better for the group to take a holistic approach on defining the PC1.5 MPR requirements, not just for n77/78 but also in the context that it may apply to more and more bands as well as different form factors.

	LGE
	Sub topic 2-1: Option 1
Sub-topic 2-2: Option 1. As exceptionally, RAN4 can allow multiple capability signaling. Without capability signaling for FWA device, RAN4 is quite difficult to define just one set MPR requirements since the antenna isolation and PCB isolation is quite different with the device size and frequency.

	AT&T
	Issue 2-2: Option 4. We support the comments raised by Qualcomm and Nokia on this topic.

	Vivo
	Option 4

	T-Mobile USA
	Issue 2-1: Option 1
Issue 2-2:Option 4


	Verizon
	Issue 2-1: Option 1
Issue 2-2:Option 4




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

	
	Company A

	
	Company B

	
	

	
	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 #2-1  Method of data collection
	Tentative agreements:  Option 1: The method of data collection as companies have followed before is still appropriate
· Companies are encouraged to provide more details on test setups and method of data collection and to be mindful of the pitfalls when 2Tx streams interact with one another
Candidate options:
Recommendations for 2nd round:  No further discussion

	Sub-topic #2-2  Capability signaling
	Tentative agreements:  Outcome of GTW on May 21
Tentative agreement: use Option 1 as starting point and also take MPR evaluation results into account for further discussion whether the capability signaling is needed.

Tentative agreement: Further discuss defining different device types signaling 
· Understand what different requirements are needed, take the MPR evaluation into account
· Compare whether the MPR requirements will be different before discussing the signaling
· Further discuss whether the different device  type is needed considering the following options
· Option 1 : Signal the device type, i.e., Type A, Type B, Type C.  A set of performance requirements would be associated with each device type.
· Option 3: Prefer not to have any signalling.  Prefer not to have different requirements for FWA. 
· Discussion are limited to PC1.5
Candidate options:
Recommendations for 2nd round:  Further discussion to try to narrow down and refine the tentative agreements above

	
	




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)
	Company
	Comments

	Skyworks
	To progress on good basis is would be of interest to evaluate the RIMD contribution in the Smartphone case to evaluate in which cases improved antenna isolation may pay or not

	
	

	
	

	
	

	
	

	
	





Topic #3: SAR and MPE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2109843

	Samsung
	Title:  MPE handling for high power FWA UE in FR1
Table 4: A brief outline of duty cycle solutions
	Parameter
	maxUplinkDutyCycle-PC2-FR1
	maxUplinkDutyCycle-FR2
	[maxUplinkDutyCycle-FWA-FR1]

	Applicability
	FR1 HPUE (Smartphone)
	FR2 (All PCs)
	FR1 HPUE (FWA)

	Criterion
	SAR (W/kg)
	MPE (W/m2)
	MPE (W/m2)

	Element
	60%, 70%, 80%, 90%, 100%
	15%, 20%, 25%, 30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%
	[20%, …, 100%]

	> Max UL (%)
	PC fall-back
	P-MPR
	P-MPR

	Default
	50% (PC2), 25% (PC1.5)
	None (scaling down)
	None (declaring distance)


Proposal: A new signalling can be introduced for the high power FWA UE in FR1 to mitigate the impact of the MPE requirement as outlined in Table 4 above.


	
	
	



Open issues summary
Samsung presents a paper discussion options for handling of MPE for FWA in FR1.  The previous idea of Gtx based specification is found to be challenging due to the uncertainty and variation in Gtx as well as the possible declared value of distance, R, by the manufacturer for compliance.  The paper then suggests that some kind of duty cycle approach either similar to the FR1 or to the FR2 approach is considered for FR1 FWA.
CMCC also provides CR’s to correct the existing SAR specification for PC1.5 smartphone.
Sub-topic 3-1
Open issues and candidate options before e-meeting:
Issue 3-1: FWA MPE
· Proposals
· Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1
· Option 2: Adopt the FR2 maxUplinkDutyCycle-FR2
· Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1
· Recommended WF
· TBA

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

	Qualcomm
	Sub topic 3-1: Option 1.  To the extent that the same approach can be used for smartphone and FWA, it makes the specifications and the network management simpler.
Sub topic 1-2:
….
Others:

	CMCC
	Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1


	Samsung
	We prefer option 3 as mentioned in our paper. But, we are also fine to have further discussion whether to introduce new signaling based on the pros and cons of each option such as simplification vs. UL restriction. All the proposed options are able to handle the MPE regulation according to our further investigation.

	OPPO
	In principle duty cycle can be used as the solution, but the values could be different for this specific FWA UE type. So the values need to be evaluated whether the existing capability can be reused, if not then new capability is needed, i.e. Option 3.

	Skyworks
	It should be feasible to reuse the SAR dutyCycle framework for MPE, then FWA would have to signal higher values than default.

	Huawei
	The existing FR1 duty cycle scheme should still work with some potential adaptation such as longer evaluation period for MPE compliance. We’re also open to further discuss other options if there’re clear benefits.

	LGE
	Option 1 or option 3 can be applied for FWA UE. If RAN4 agree to make new signling for FWA UE, then option 3 is feasible.

	Vivo
	Sub topic 3-1: Option 1.  



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2108940
CR on PC1.5 HPUE SAR issue into Rel-16 TS 38.101-1 (CMCC)
	Qualcomm:  There is one missed correction of maxUplinkDutyCycle/2 to be replaced by 0.5*maxUplinkDutyCycle-PC2-FR1.

	
	CMCC：A new tdoc number is needed to update the CR revision number on coversheet and update the CR category to F.


	
	

	R4-2108941
CR on PC1.5 HPUE SAR issue into Rel-17 TS 38.101-1 (CMCC)
	Qualcomm:  Why is this a R17 Cat F CR?  Should this be a Cat A?

	
	CMCC：A new tdoc number is needed to update the CR revision number on coversheet and update the CR category to A.


	
	

	
	Company A

	
	Company B

	
	

	
	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#3-1: FWA MPE
	Tentative agreements:  Outcome of GTW on May 21
Down-select to Option 1 and Option 3
· Option 1: Adopt the FR1 maxUplinkDutyCycle-PC2-FR1 (SAR-based duty cycle)
· Option 3: Adopt the hybrid maxUplinkDutyCycle-FWA-FR1 (new signaling)
Candidate options:
Recommendations for 2nd round:  Further discussion on whether the maxUplinkDutyCycle-PC2-FR1 IE is sufficient, or whether new signaling IE is needed.




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  

	R4-2108940
CR on PC1.5 HPUE SAR issue into Rel-16 TS 38.101-1 (CMCC)
	To be revised

	R4-2108941
CR on PC1.5 HPUE SAR issue into Rel-17 TS 38.101-1 (CMCC)
	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”.
	Company
	Comments

	LGE
	We can support the WF on duty cycle signaling for RF exposure mitigation for PC1.5 FWA.

	
	

	
	

	
	

	
	

	
	



Topic #4: UE RF for Band n79
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2108974

	CMCC
	Title:  Discussion on the UE RF requirements of PC1.5 n79
Proposal 2:  No A-MPR issue for PC1.5 n79, and No changes to section 6.2.3 (A-MPR) in 38.101-1 for PC1.5 n79 are needed.

	
	
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Open issues and candidate options before e-meeting:
Issue 4-1: A-MPR for PC1.5 n79
· Proposals
· Option 1: No coexistence issues requiring A-MPR for PC1.5 Band n79.  No changes to 6.2.3 needed..
· Option 2: Some change is needed or still needs to be studied.  Please be specific.
· Recommended WF
· TBA

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

	Qualcomm
	Sub topic 4-1: Option 1.
Sub topic 1-2:
….
Others:

	CMCC
	Option 1: No coexistence issues requiring A-MPR for PC1.5 Band n79.  No changes to 6.2.3 needed.

	Skyworks
	Option 1, we do not see specific emission requirement/issue for PC1.5 and single CC operation.

	Apple
	Option1, we did not observe any coexistence issues for this band and power class.

	Huawei
	Option 1

	LGE
	Option 1



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2108942
CR on PC1.5 UE RF requirements of n79 in Rel-17 TS 38.101-1 (CMCC)
	Company A

	
	Company B

	
	

	
	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#4-1
	Tentative agreements: No coexistence issues requiring A-MPR for PC1.5 Band n79.  No changes to 6.2.3 needed.
Candidate options:
Recommendations for 2nd round:  Discuss whether the CR should be agreed for only the Band n79 changes or whether the CR can be technically endorsed, but wait for formal submission until all the aspects of PC1.5 are completed (MPR, UE type signaling, MPE signaling) and submit complete CR package at that time




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  

	R4-2108942
CR on PC1.5 UE RF requirements of n79 in Rel-17 TS 38.101-1 (CMCC)
	Technically endorse?



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”.
	Company
	Comments

	CMCC
	We are fine to technically endorse the R4-2108942. Since the PC 1.5 on n79 target completion time in August. We can wait until next meeting to see the progress of general requirements and then re-submit CR to complete the band-specific requirements.


	
	

	
	

	
	

	
	

	
	






Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on MPR for PC1.5 smartphones and FWA
	Qualcomm Incorporated
	

	WF on device type signaling for PC1.5
	Apple
	

	WF on duty cycle signaling for RF exposure mitigation for PC1.5 FWA
	Samsung
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2108940
	CR on PC1.5 HPUE SAR issue into Rel-16 TS 38.101-1
	CMCC
	Revised
	

	R4-2108941
	CR on PC1.5 HPUE SAR issue into Rel-17 TS 38.101-1
	CMCC
	Revised
	

	R4-2108942
	CR on PC1.5 UE RF requirements of n79 in Rel-17 TS 38.101-1
	CMCC
	TBD (technically endorse?)
	Should we agree the band-specific CR now?  Or wait for PC1.5 general requirements to be completed and submit all at once?

	R4-2108974
	Discussion on the UE RF requirements of PC1.5 n79
	CMCC
	Noted
	

	R4-2109441
	Considerations on n77 and n78
	Apple
	Noted
	

	R4-2109843
	MPE handling for high power FWA UE in FR1
	Samsung
	Noted
	

	R4-2110832
	R17 PC1.5 FWA
	OPPO
	Noted
	

	R4-2110985
	A reconsideration of PC1.5 MPR for smartphones
	Qualcomm Incorporated
	Noted
	

	R4-2111009
	Evaluation of Reverse IMD versus antenna isolation and its impact to MPR
	Skyworks Solutions Inc.
	Noted
	

	R4-2111297
	Discussion on MPR requirements for PC1.5 FWA
	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
	Title
	Source
	Recommendation  
	Comments

	R4-2107826
	CR on PC1.5 HPUE SAR issue into Rel-16 TS 38.101-1
	CMCC
	Agreeable
	

	R4-2107827
	CR on PC1.5 HPUE SAR issue into Rel-17 TS 38.101-1
	CMCC
	Agreeable
	

	R4-2108942
	CR on PC1.5 UE RF requirements of n79 in Rel-17 TS 38.101-1
	CMCC
	Technically endorse
	The contents are agreeable, but defer for full feature completion before formally submitting the CR for the band specific changes.

	R4-2107739
	WF on MPR for PC1.5 smartphones and FWA
	Qualcomm Incorporated
	GTW
	

	R4-2107824
	WF on device type signaling for PC1.5
	Apple
	Agreeable
	

	R4-2107825
	WF on duty cycle signaling for RF exposure mitigation for PC1.5 FWA
	Samsung
	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

