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Introduction
This is a document to capture email discussions for maintenance of Rel-17 WI NR_TxD. The discussion has two parts
1) RF requirements.
a. PC1.5 Rel-16 handling with and without TxD indication
b. PC1.5 fallback power class behaviour with respect to TxD.
c. Also some clarificatory CRs are handling in this topic
2) TR 38.837 maintenance
a. Some agreements were not included in the TR since the time pressure and they are now updated

Topic #1: RF Requirements maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2207662
	Discussion on adding PC1.5 = TxD text
	Qualcomm Incorporated
	Proposal:
Solve the open issue of PC1.5 UEs without txDiversity-r16 by adding a definition to the section 3.1 in TS 38.101-1:
“Dual Tx = UE with two simultaneously active TX antenna connectors. When UE is configured for single logical antenna port, dual Tx refers to achieving maximum power with TxD diversity and requirements in section G in Rel-17 apply regardless of capability txDiversity-r16”

	R4-2208743
	Definition of PC1.5 and applicability of extensions of power-class parameters (RRC)
	Ericsson
	Adds same sentences as in section G for PC1.5 for corresponding sections

	R4-2208744
	Definition of PC1.5 and applicability of extensions of power-class parameters (RRC)
	Ericsson
	Cat-A CR for 8743

	R4-2209308
	Discussion on TxD signaling and power class fallback
	Apple
	Proposal: In case of mandatory Tx Diversity signaling for PC1.5 introduce an optional way for a UE to indicate use of single Tx chain if a lower power class needs to be applied and UE is configured for single antenna-port transmission. It is proposed to use modifiedMPR-Behavior bit to indicate use of single Tx chain together with the applicability of regular PC2 MPR

	R4-2209309
	CR on new modifiedMPR-Behavior for power class fallback with Tx Diversity
	Apple
	New bit in modified MPR:
In case the UE needs to apply a lower power class than PC1.5: The UE shall apply all requirements and MPR allowances according to a device not supporting Tx Diversity.


	R4-2208577
	Update of TxD inband emissions
	Rohde & Schwarz
	Changes IBE to apply sum of emissions from antenna ports in section G

	R4-2208842
	CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	Samsung
	Directs MPR to 6.2.2 for UEs supporting ULFPTx mode0 and mode2.

	R4-2209034
	Draft CR on SRS IL for NR TxD
	ZTE Wistron Telecom AB
	Adds 3 dB relaxation for Txd capable UE and PC1.5 for Rel-16



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 1-1: PC1.5 fallback power class behavior for TxD
Subtopic 1-1 description
Sub-topic description: TxD power class fallback behavior. In case UE supports PC1.5 and declares TxD, what is expected UE behavior in fallback power class and how is it indicated.  Based on Apple CR R4-2209309 where the proposal is to define modified MPR bit for this use for PC1.5. 
Open issues and candidate options before e-meeting:
Issue 1-1: Does fallback power class behaviour need to be indicated 
· Proposals
· Option 1: Yes, it needs to be indicated by means of modified MPR (R4-2209309) 
· Option 2: Yes, it needs to be indicated by means other than modified MPR (specify how?)
· Option 3: No, fallback behaviour does not need to be indicated and assumption is that UE that indicates TxD applies TxD also for fallback power class
· Option 4: No, fallback behaviour does not need to be indicated and it is up to UE to choose how it behaves
· Recommended WF
· TBA
Companies comments for sub topic 1-1
Sub topic 1-1 
	Company
	Comments

	Apple
	We want to clarify that also to our understanding a UE can always behave as it chooses in case of power class fallback. As Tx Diversity is seen as a transparent feature it can choose to use dual Tx or it can choose to use single Tx if a lower power class is applied. 
Our proposal in R4-2209308 is to provide an optional way of telling the network if the UE is determined to use single Tx (and its requirements, e.g. single Tx PC2 MPR, single Tx tolerance) in case of power class fallback. The network could consider the indication when assigning UL grant, UL configuration and scheduling.
The use of modified MPR might be the easiest solution in this late stage as it could be implemented without RAN2 help but we are also open to introduce other options such as a new signalling.

	Skyworks
	Question for clarification: What power class fallback are we discussing? In our understanding if the Network/Region/Regulation does not support PC1.5 the fallback may need to be PC2 or PC3 and both are achievable with one transmit path (whether using 2x26dBm PA or 1x29dBm PA) and is the most likely approach. Or is this related to power class fallback due to duty cycle declaration? It would be useful to look at all the possible scenarios to decide on the signalling. At least we don’t see that option 3 is the right one.

	Meta
	Question for clarification on R4-2209309: Is PC1.5 UE always assumed to be fallback to PC2 with a single Tx? 
While we are not recognize such a discussion, we are open to further discussion based on all possible scenarios for clarity.

	MediaTek
	From UE implementation perspectives at this stage, basically, we assume that 2 PC2 PAs can be combined for supporting PC1.5 and TxD, Therefore, we think 1 PC2 PA can be used for supporting the fallback power class PC2 or PC3 and 1 Tx/PA’s MPR table and Tx tolerance are used. It does not mean that 2 Tx/PA for fallback power class is precluded. 
Regarding option 2, we think whether new UE capability bit(fallbackTx) could be introduced as follows.
fallbackTx bit = 0(default) means 2 Tx chains/PAs for fallback power class mode
fallbackTx bit = 1 means 1 Tx chain/PA 
Or 
fallbackTx bit = 0(default) means 1 Tx chain/PA for fallback power class mode
fallbackTx bit = 1 means 2 Tx chains/PAs 
The impact of introducing a new signalling is extra work loading to RAN2. We are open for discussion.  
We think adopting one PC2 Tx/PA could deliver better performance for fallback power class usage. 
We are a little confused about option 3. Regarding option 1, we are still thinking. Comment from RAN4 colleagues is welcome. 

	Nokia
	None of the options.
We are open to discuss this further, but at this moment, we don’t see the necessity of the introduction of TxD power class fallback behavior via modifiedMPR-Behavior. Though MPR value for PC2 with single Tx and that for PC1.5 with dual Tx are different, applicable conditions are the same, i.e., MPR is classified in terms of edge, outer and inner allocation. From the spec, we know that achievable power would be at most around 23 dBm for PC2 and PC1.5 at edge allocation. BTW, does UE implementation take the status of being used PC into account for PCMAX,f,c calculation? 

	Huawei
	Option 4. Similar issue has been discussed previously, i.e. whether the TxD status should be maintained for all output power levels. As long as the UE can comply with the requirements when the UE falls back to PC2, or PC3 or even lower powers, 2Tx or 1Tx transmission is up to UE implementation. We didn’t see the necessity to clarify the fallback Tx numbers in the specification. 

	vivo
	We are also not quite clear the need to define power class fall back behavior. Actually, there is no clear definition of “power class fall back”. If it is for the case of non-zero delta_powerclass was applied, it is not clear whether it is just a “power fall back” or “power class fall back”. 

	Intel
	In our view this is an issue that should be addressed now in Rel-17.  The current spec is ambiguous when using txDiversity-r16 signaling with PC1.5.  We support Option 1.

	Qualcomm
	Our preference is to also define a dedicated capability that indicates if PC1.5 UE behaves as TxD UE or as single TX UE when it is mandated to “apply all requirements for power class 2” as stated in the second to last item in section 6.2.1 under condition “If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:”
And not modified MPR. 
Option 2

	OPPO
	Probably Option 1 or a new signaling introduced is clean solution to make it clear the fallback behavior (1T or TxD) will be applied by UE. And we agree with part of Option 4, i.e. it is UE choice whether 1T or TxD will be used in the fallback mode. Currently it just says lower power class (PC2/PC3) will be applied, however, in the lower power class there could be two implementations, i.e. 1T or TxD and corresponding requirements.

	ZTE
	First of all, UE’s TxD capability is indicated in a power-class agnostic manner.  For a PC1.5 UE where dual Tx is assumed, when it falls back to a lower power class (e.g., PC2 or PC3), it can use either 1Tx or 2Tx to achieve the fallback power class, as long as it meets the corresponding requirements. Even the schedule is able to obtain such information, what would be the achievable system gain? Before the sufficient evaluation is conducted, we don’t think that a modified or a new signaling should be introduced. Below is our views on each option:
Option 1: extending an existing signalling definitely needs RAN2’s involvement in order to avoid any NBC issue
Option 2: not necessary before sufficient evaluation is done
Option 3 and 4: the difference caused by the scheduler awareness of the information needs to be further studied.


	Samsung
	According to current requirement and discussion, there is not restriction ever discussed for fallback power class behavior. 
There should be option 5: 
- Option 5: No, fallback behaviour does not need to be indicated and assumption is that even UE that indicates TxD still use single chain (i.e., apply all requirements and MRP allowances according to a device not supporting Tx Diversity) when fallback power class behaviour is required. 
Option 5 has the merit which has the clear UE behavior without additional capability to be introduced. If not accepted, we prefer Option 4, and we don’t see the clear system benefits justified actually: e.g., even different UE behaviors applied, the network schedule will be changed based on that and the benefits is justified?

	T-Mobile USA
	We don’t think this is needed. If a UE falls back from PC1.5 to PC2 or PC3, it can always do that via a single chain, and the single Tx requirements should apply, UIs there some indication that UEs are being implemented that fallback to PC2 or PC3 via TxD? Even if they were, two PC2 PAs should be able to meet the PC2 MPR when backed off 3 dB for PC2 total or 6 dB for PC3 total. The TxD MPR for PC2 would apply for two 23 dBm PAs, which a PC1.5 UE would not have. From LTE days a UE with two 26 dBm PAs for UL MIMO was required to meet the PC2 MPR. 

	Xiaomi
	From the previous agreements, it can be observed that the capability of Tx diversity is independent of power class, thus 2Tx is possible when power fall back for PC1.5. We are open to discuss whether a signaling is needed or not to distinguish the UE behavior (1Tx or 2Tx).

	Ericsson
	Option 4 but the UE must follow the specification. According to the Rel-16 requirements, the UE shall meet PC2 requirements in power-class fallback (Ppowerclass = 3 dB), which shall be met with single-TX MPR if TxD is not indicated.



Sub-topic 1-2: PC1.5 handling for single port configuration in Rel-16
Subtopic 1-2 description
Sub-topic description: PC1.5 handling for single port configuration without TxD indication in Rel-16. 
Open issues and candidate options before e-meeting:
Two options were provided as below. They are not necessary mutually exclusive.  
1: Inserting requirements for PC1.5 in to Rel-16 38.101-1 that contain same wording as in section G for TxD in Rel-17 (R4-2208743)
2: Defining the terms used in Rel-16 38.101-1 “dual Tx” to refer to Rel-17 section G requirements when configured for single port. Inter release reference aligned with ran2 requirements. 
The proposals are motivated by the agreement in RAN4$102e:
· In RAN4 spec, capture that PC1.5 implies TxD even if UE does not indicate TxD in UE capability.

Issue 1-2: 
· Proposals
· Option 1: Apply section G like changes for PC1.5 in Rel-16  
· Option 2: Define dual TX and refer to rel-17
· Option 3: Both changes
· Option4: None, how to solve the PC1.5 issue
· Recommended WF
· TBA
Companies comments for sub topic 1-2
Sub topic 1-2
	Company
	Comments

	Apple
	At least option 1 should be adapted as Rel-16 requires clarification on dual Tx requirements. In total we think that both options (option3) could work.


	Skyworks
	Option 3 is preferred

	Meta
	Our suggestion is specifying the agreement in RAN4#102-e above in 6.1 General. Then we don’t need to spec in every clause or sub-clause. 

	MediaTek 
	We are okay with option 1. We are also fine with option 3 if it is majority view.   

	Nokia
	If we go with Option 1, it’s ok until we develop requirements for PC1.5 with single Tx, but once they are developed, many texts inserted from Rel-16 would make the spec redundant and complicated.
For Option 2, the proposal in R4-2207662 says that “requirements in section G in Rel-17 apply regardless of capability txDiversity-r16”. It is understandable to apply this to Rel-16 capable of UE while this should be allowed for only Rel-16 UE. In Rel-17, there is no reason for UE not to indicate txDiversity-r16 for a band with PC1.5 until 3GPP introduces PC1.5 requirements with 1 Tx.
Overall, in Rel-16, we go with Option 1 and in Rel-17, a kind of Option 2 may apply. Perhaps, we just modify a NOTE saying that in this version of specification, the requirements are achieved by txDiversity-r16 etc.

	Huawei
	Both option 1 and option 2 seems not aligned with the 3GPP spec principles, i.e. to mention later release spec requirements explicitly. If the purpose is just to solve the applicable requirements for the UE tests, we prefer to leave it to RAN5, and RAN4 can send LS to RAN5 with confirmation of the RAN4 understanding. 

	vivo
	It seems all the options have some problems and compromise may be needed.
Option 1 might be a clear solution, but seems a bit redundant, since it basically reuse similar wording from TxD to PC1.5. If no other viable choice be found, this might be a solution for Rel-16. 
The general idea of option 2 which use a general description is more attractive, particularly for Rel-17 in which a reference of TxD requirements is simple. However, for Rel-16, it might be problematic to directly referenced the requirements of a later release. 

	Intel
	Agree with Nokia that Option 1 is ok for now, but once requirements for PC1.5 with single Tx are developed, then we will have something complicated which would need to be re-visited.  We would prefer to fix this issue once going forward.  Meta’s suggestion of treating in 6.1 General could also work.  We prefer to avoid Option 2 if possible as this also seems a bit complicated.

	Qualcomm
	To Huawei, the misalignement is in ran2 allready, I believe this was done because Huawei insisted, introduce capability to earlier release. Now we should clean up other requirements accordingly and only option is to clarify that the requirements are in different release. 
To Nokia: Isnt option 2 doing exactly this? “modify a NOTE saying that in this version of specification, the requirements are achieved by txDiversity-r16 etc.” Intent is to define that dual TX that is referred with PC1.5 so that it points to section G. Using only tx-diversity leads to rel-16 38.306 and that to section G but nothing still points from rel-16 to rel-17 where section G exists. 
One problem with option 1 is that what do we do in rel-17 then where we would have PC1.5 requirements and section G.

	OPPO
	Option 1 is preferred for Rel-16 which is clear and following 3GPP drafting rules.

	ZTE
	TxD is officially introduced in Rel-17, but in Rel-16, such a feature was prematurely mandated for PC1.5 without properly defined requirements. Now we are looking back to solve this issue, and we should avoid any such example in the future.
The most clean way is a “revised option 1”: only apply the changes to PC1.5 where the requirements in particular to PC1.5 are different from that without TxD. 

	Samsung
	Option 1 with the changes based on CR 8743. 

	T-Mobile USA
	Option 1 with the changes based on R4-2208743.

	Xiaomi
	Prefer option 1

	Ericsson
	Option 1. The PC1.5 specified in Rel-16 but not properly defined in the core specification 38.101-1, which has resulted to very different interpretation of this power capabilities in the field (outside 3GPP). This is not a RAN5 test issue.




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

	R4-2208577
Update of TxD inband emissions
	Skyworks: Question for clarification: is using sum for IBE correct? Isn’t IBE post FFT?
Rohde & Schwarz: For TxD in general signal quality is measured per antenna connector independently (as for single connector), to correctly judge the emissions, we need to sum them up afterwards. Yes it is done post FFT, see Annex F.1 for a diagram.
vivo: What about the carrier leakage? Would it also be a need to have a similar revision?
Intel: We support the changed contents.  Changing to the “sum of the emissions” makes it more clear.
Rohde & Schwarz: To vivo, the basic agreement for TxD so far was to measure the requirements per connector, except for EVM, where we use some form of averaging. So the current measurement for carrier leakage is fine. Since the general inband emission requirements, contain an absolute limit (not only relative like in carrier leakage), the results from both antennas need to be summed.
OPPO: Agree with R&S feedback and changes.
ZTE: With the proposed change, the same requirement applicable to each antenna connector applies to the sum of emissions from each antenna connector, which equivalently tightens the requirement in our understanding, thus involves a core requirement change. More discussions may be required.

	R4-2208842
CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	It is unclear why the reference to PC3 MPR table needs to be removed since PC3 with TxD or UL MIMO is possible and it can reuse the 1Tx MPR
Huawei: We also think that PC3 should be kept unchanged. The applicable MPR requirements are clear in the spec for PC3 UE.
vivo: We support the newly added description for mode 0/2 in clause 6.2D.2, since it is more consistent behaviour for non-single port fallback case. For PC3 MPR table, it might be a bit controversial to rule out the possibility of PC3 in current situation.  
OPPO: For clarification, is there conclusion saying Mode 0 and Mode 2 will follow 1T MPR in clause 6.2.2 no matter TxD support is claimed or not? For single antenna port (fallback mode) it is understood, but for UL MIMO why 1T MPR is referred?
ZTE: For the first change, it looks a bit confusing, where a UE shall meet requirements in 6.2D but according to 6.2.2? In the second change to align with RAN4 agreements, PC3 should be removed, but PC3 table reference should be kept as Skyworks commented.
Samsung: To Skyworks, Huawei and vivo: The reason is not about which requirement to apply but whether or not UE is allowed to claim TX support for PC3. Based on agreement achieved in RAN4#101-e, “only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD”. The corresponding PC3 requirement in clause 6.2G.2 for TxD UE shall be removed.
For the first change (response to ZTE), ) Since TxD capability is not forbidded to be calimed for UE supporting ULFPTx feature ul-FullPwrMode-r16 or ul-FullPwrMode2-TPMIGroup-r16, it is possible 2TX MPR table will be used if UE claim its support of TxD. For these UE, by following the similar clarificaiton in the counterpart for fallback DCI, MPR accroding to clause 6.2.2 shall be applied no matter TxD support is claimed or not. That is the intention. 
Ericsson: we support this change, consistent with the single-port requirement.

	R4-2209034
Draft CR on SRS IL for NR TxD
	vivo: Ok with the contents.  However, it seems this is still a draft CR without a CR Num. According to Chair’s guidance, this should be a formal CR since it is a closed WI.  
OPPO: Not ok, the TxD is in Rel-17 spec and use Release independent to support from Rel-16. This change is not needed in Rel-16. Meanwhile, the change is not complete it should work with delta SRS IL parameter.
ZTE: Thanks to Vivo for pointing out that a formal CR instead of a draft CR should be used. Could Moderator assign a new Tdoc for the formal CR after the first round? To OPPO, the IE txDiversity-r16 is available in Rel-16, so it is possible to complete the necessary change.
Samsung: CR based on a Rel-17 work item, but providing Rel-16 changes is not good practice from MCC perspective. CR is better to be submitted to R16 TEI, and considering it is draft CR, so if the content is okay to companies, I think we can ask Chair to allocate a new formal CR for this change.



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 PC1.5 fallback power class behavior for TxD
	Tentative agreements: None, more discussion is needed with new options. The indicated support for provided options are below but it should be noted that several companies (Skyworks, T-Mobile USA, ZTE, vivo, Nokia, Meta )did not see clarifying the behavior necessary and encouraged more discussions. Samsung and T-Mobile USA’s  views was that since PC1.5 implements 2x26 dBm PAs, then 1Tx MPR should be applied. 
Candidate options:
· Option 1: Yes, it needs to be indicated by means of modified MPR (R4-2209309) (Apple, Intel, Oppo, Xiaomi)
· Option 2: Yes, it needs to be indicated by means other than modified MPR (specify how?) (Apple, Mediatek, Qualcomm, Oppo, Xiaomi)
· Option 3: No, fallback behaviour does not need to be indicated and assumption is that UE that indicates TxD applies TxD also for fallback power class (Ericsson comments implies option 3 but they state option4?) 
· Option 4: No, fallback behaviour does not need to be indicated and it is up to UE to choose how it behaves (Huawei, Ericsson)

Recommendations for 2nd round: It seems group is open for clarification of behavior but not sure how. Assign WF for this topic. 

	Sub-topic 1-2: PC1.5 handling for single port configuratiojnconfiguration in Rel-16
	Tentative agreements: Majority prefers Ericsson CR R4-2208743 and some companies want this for rel-16 only.  
Candidate options:
· Option 1: Apply section G like changes for PC1.5 in Rel-16  (Samsung, T-Mobile USA, Xiaomi, Ericsson, Oppo, Nokia and Intel only for rel-16)
· Option 2: Define dual TX and refer to rel-17 (Qualcomm)
· Option 3: Both changes (Apple, Skyworks)
· Option4: None, how to solve the PC1.5 issue 
· (Meta, add sentence in 6.1)
· Nokia (Option 1 like but refer to txDiversity-r16)
· (Huawei, vivo) No solution provided

Recommendations for 2nd round: Confirm agreement on Ericsson CR R4-2208743 and further discuss cat-A CR and Rel-17 handing for this aspect. Discuss further what to do with the undefined “dual TX” definition and what to do with the RAN2 problem of referring to section G in rel-16 with no section G in rel-16 specs. 




CRs/TPs
See section 3.1
	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: PC1.5 fallback power class behavior for TxD
WF assigned, see section 3.1
Sub-topic 1-2: PC1.5 handling for single port configuration in Rel-16
WF assigned, see section 3.1

CRs/TPs for 2nd round
 
	CR/TP number
	Company comments  

	Rev of R4-2208577
Update of TxD inband emissions
	Rohde & Schwarz: To ZTE comments, for TxD all emission requirements are defined as the sum of emissions from all/both antenna connectors (check section 6.5G). Inband emission needs to be treated the same and it seems this was a not changed by mistake when changing the other emissions. Also as stated already in the first round, it contains an absolute limit, so measuring per connector does not seem correct.
ZTE: In the current specs, all three requirements under the transmit modulation quality for TxD (EVM, carrier leakage, inband emission) are per antenna connector basis, and if we only change inband emission, do we need to do the same for the other two (EVM, carrier leakage)? 
Rohde & Schwarz: EVM is essentially already measured over both connectors, since the averaging method from Annex F.8 is applied and EVM is averaged over both connectors, same applies for EVM spectrum flatness. For carrier leakage, we can further discuss which would be the correct approach, but since this is a purely relative measurement, the current wording could be ok.
In any case, if there are no strong objections against the CR, we would propose to agree the CR as is and we can further discuss the other parameters in the upcoming meetings.
OPPO: This CR is similar as R4-2208579 which is for UL MIMO. After second thought we might have similar question as ZTE, it is a little bit unclear how the carrier leakage/IQ image requirement will be added to IBE if one is based on per connector and the other is based on SUM? May be should be aligned, however, per the discussion of R4-2208579 it seems there might need further study of carrier leakage/IQ image are based on SUM/per layer or per connector.
Huawei: we prefer to consider the CR together with that discussed in maintenance part for UL MIMO. If other parameters need to be further considered in next meeting, it would better to have an overall consideration and not to treat one of them separately.

	Rev of R4-2208842
CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	OPPO: For the 1st change, as commented in 1st round, not clear whether there is conclusion saying Mode 0 and Mode 2 when works in UL MIMO mode will follow 1T MPR in clause 6.2.2 no matter TxD support is claimed or not?
Skyworks: We will not agree with a CR removing PC3 from TxD (change 2). I think there is a  misinterpretation of the context in which the GTW agreement below was reached:
“only UE supporting 23+23 for PC2 and UE supporting 26+26 for PC1.5 are allowed to report TxD”. 
At the time of the discussion, it was already agreed that PC3 with TxD implementations will have to meet the 1Tx PC3 MPR in all modes (i.e. it would have at least one full power PA like for PC3 UL MIMO with full UL power capability)
The reason for the agreement above is completely different: At the time we were discussing 3 possible implementations for PC2 (TxD and UL MIMO) and their MPR in 2Tx and one antenna port fallbacks:
· PC2 with 23+23dBm
· PC2 with 26+23dBm
· PC2 with 26+26dBm
The agreement was just meant to prevent that implementation that have a full power PA available would claim a degraded 2Tx PC2 MPR in 1 antenna port mode by declaring TxD and thus these implementations have to comply to 1TX PC2 MPR in 1 antenna port mode but also for SRS antenna switching…. Thus only PC1.5 and PC2 with 23+23dBm would be allowed to use the 2Tx MPR in all modes in the context of PC@ discussions but this was not meant to prevent PC3 TxD or UL MIMO implementations to use the 1Tx MPR in all modes which was already agreed.
for reference here are the R4#100e agreements in R4-2114753 WF on TxD MPR values

Note the GTW agreement and justification:
[image: ]
This agreement says that for PC3 TxD there is no additional work for A-MPR because we already had the agreement that PC3 TxD should support PC3 1TX MPR in all modes
And the WF says:
[image: ]
This is why CR R4-2202349 was approved which clarified the MPR table mapping for TxD PC3, PC2 and PC1.5

Huawei: For the changes in 6.2G.2, we think PC3 should be kept as it is.

Vivo：We also prefer to keep PC3. For the rest, Samsung’s version is fine .
Apple: Our preference is to leave PC3 in.

	Rev of R4-2209034
Draft CR on SRS IL for NR TxD
	OPPO: It is tricky whether TxD requirements should be shown in Rel-16 RAN4 spec. The capability is introduced in Rel-16 RAN2, however, if we look at the current RAN4 spec, there is no TxD in Rel-16 38101 specs. And all the TxD RAN4 contents are in Rel-17, then use the release independent approach to support from Rel-15 according to 38.307 v17.5.0 as seen below. Therefore, there is no need for this change.
[image: ]

	CR on Receiver requirements for TX diversity
	OPPO: Support the changes.
Huawei: We think some additional clarification for REFSENS is ok, as for TxD, we need to make sure that the max power is sum from two antenna connectors. But for other Rx requirements, since the Tx power is set 4dB lower than PCMAX,L, for the reduced power, whether to keep TxD status is up to UE implementation. Therefore, we disagree to add clarification for Rx requirements other than REFSENS.
Some modification for the REFSENS part is provided as below:
[bookmark: _Toc21344456][bookmark: _Toc29801944][bookmark: _Toc29802368][bookmark: _Toc29802993][bookmark: _Toc36107735][bookmark: _Toc37251509][bookmark: _Toc45888416][bookmark: _Toc45889015][bookmark: _Toc61367734][bookmark: _Toc61373117][bookmark: _Toc68231067][bookmark: _Toc69084480][bookmark: _Toc75467492][bookmark: _Toc76509514][bookmark: _Toc76718504][bookmark: _Toc83580851][bookmark: _Toc84405360][bookmark: _Toc84413969]7.3G	Reference sensitivity for Tx Diversity
For UE supporting Tx diversity, the minimum requirements specified in Table 7.3.2-1b and Table 7.3.2-1d shall be met with Tx diversity configuration described in clause 6.2G.1. For Tx diversity, the parameter PUMAX is the sum of the output power from both UE antenna connectors. 
Vivo: We are ok with the changes. Huawei’s revision is also another way, but not necessarily better.
Apple: The clause 6.2G.4 includes a definition for Pumax and 6.2G.1 defines the power as sum from both UE antenna connectors. Is there really a need to replace 6.2G.4?


Summary for 2nd 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: PC1.5 fallback power class behavior for TxD
WF R4-2210545
	Should there be an optional signaling to allow a UE to indicate that it does not use Tx Diversity (i.e. transmission with single Tx chain) in case a lower power class is used for UL transmission than indicated to the network?
· Option 2: Yes, it could be indicated by means of new and optional signaling
Was preferred. 
WF final versions seems agreeable.
Note is that we then need to create this signalling. Maybe we can inform ran2 with LS?

	Sub-topic 1-2: PC1.5 handling for single port configuration in Rel-16
	Agreement: Companies prefer to contain the changes in R4-2208743 to rel-16 only and clarify the rel-17 differently. Rel-17 clarification could be to add a note for PC1.5 to section G requirements. 
The term used widely ”dual TX” is not defined anywhere and is a source of confusion for some companies. What to do with it or nothing. 
Agreement: None. 
Agreement: (Option 3) Send LS to Ran2 to a note to rel-16 TS 38.306 that the section G can be found only in rel-17 specifications.



CRs
	CR/TP number
	Company comments  

	R4-2210704
Rev of R4-2208577
Update of TxD inband emissions
	ZTE and Oppo has concerns on fundamentals of this CR. Seems not to be agreeable to test IBE per connector. Also Huawei prefers to treat this with UL MIMO case in next meeting.  


	R4-2210705
Rev of R4-2208842
CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	Seems most of the companies agree with the Samsung version v00 but want to keep the PC3 here in the list. Would need a revision?

	R4-2210706
Rev of R4-2209034
Draft CR on SRS IL for NR TxD
	Oppo considers this change is not needed.

	R4-2210547
CR on Receiver requirements for TX diversity
	Final version is agreeable. 



Topic #2: TR 38.837 maintenance
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Title
	Company
	Proposals / Observations

	R4-2207991
	Addition of MPR evaluation part to 38.837
	Skyworks Solutions Inc.
	

	R4-2208599
	Revision of General part of MPR of 38.837
	vivo
	

	R4-2208600
	Big CR for supplementation of 38.837
	vivo
	Withdrawn

	R4-2208745
	Single-port fallback requirement for full-power UL-MIMO modes
	Ericsson
	

	R4-2209422
	CR to TR38.837 for TxD SRS IL
	OPPO
	



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Companies views’ collection for 1st round 
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

	R4-2207991
Addition of MPR evaluation part to 38.837
	vivo: Some automatic numbering bullets were used here which should be removed since they are not in-line with the rules of a formal TR. Editorial corrections are needed.

	R4-2208599
Revision of General part of MPR of 38.837
	

	R4-2208745
Single-port fallback requirement for full-power UL-MIMO modes
	Nokia: Regarding a following text of “each Tx chain will carry two layers in the case of rank 2 transmission. Therefore, the PAPR of PUSCH and PUCCH are degraded”, would Ericsson clarify why PUCCH is related to rank 2 transmission?
Huawei: What matters is the applicable requirements for mode 2 and mode 0, but not the limitation for the specific UE implementation. Single Tx requirements were agreed in previous meeting, but no evaluation on the PAPR degradation previously. Not all the judgment parts are necessary. Revisions are needed for the TP.
Intel: The text in 5.3.1.2, “not dependent on any ULFPTx mode” may perhaps be overly general.  The majority of the discussion has been focused on Mode 0. Could there a more specific wording?
Ericsson: 
- to Nokia, virtualized PUCCH is indeed always single-port transmission, so the statement does not necessarily follow from the discussion on the virtualized SRS. We can remove “PUCCH” in a revised TP to avoid confusion. 
- to Huawei: the PAPR will increase with the virtualization discussed (even if not quantified) and this fact was also addressed in the Reply LS from RAN1 when the matter was discussed. 
- to Intel: the intention was to state that the Pcmax for SRS transmission for antenna switching is not dependent on the full-power mode configured, can try to make this clearer in a revision.
 

	R4-2209422
CR to TR38.837 for TxD SRS IL
	



Summary for 1st round 
CRs/TPs
See section 3.1
	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”.
	CR/TP number
	Comments collection

	Rev of R4-2207991
Addition of MPR evaluation part to 38.837
	Vivo: Already through Email. Editorial changes made.

	Rev of R4-2208745
Single-port fallback requirement for full-power UL-MIMO modes
	Huawei: We think the TR does not limit the UE implementation, for each UFLPTx mode, it may have a typical UE architecture, but not the only possible implementation. As we don’t have quantitative analysis for the PAPR, we cannot draw a concrete conclusion. Some revisions are provided in the draft folder.
Vivo: Regarding the ULFPTx part, we think Ericsson’s explanation in TR is a reflection of current status of requirements, and listing them would not be restriction for implementation. This is only a TR anyway and Huawei’s revision on this part is unnecessary and we tend to keep them.



Summary for 2nd round 
CRs/TPs

	CR/TP number
	Comments collection

	R4-2210707
Rev of R4-2207991
Addition of MPR evaluation part to 38.837
	V02 Ok after editorial fixes. 

	R4-2210708
Rev of R4-2208745
Single-port fallback requirement for full-power UL-MIMO modes
	It seems proponent edited after comments. 
Check if
Rev_R4-2208745 CR 38.837 fallback UL-MIMO R17_v01_HW_EAB.docx
Is agreeable




Recommendations for Tdocs
[bookmark: _Hlk103286398]1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on PC1.5 behavior in power class fall back
	Apple
	Based on subtopic 1-1. Consider adding option 5 from Samsung.

	
	WF on PC1.5 handling for single port configuration in Rel-16
	Qualcomm
	Based on subtopic 1-2. 

	
	CR on Receiver requirements for TX diversity
	Apple
	



Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2207662
	
	Discussion on adding PC1.5 = TxD text
	Qualcomm Incorporated
	Noted
	

	R4-2208577
	
	Update of TxD inband emissions
	Rohde & Schwarz
	Revised
	Comments from ZTE. Need also confirmation from others if explanations are ok. Concerns seem mild so good change to agree 2nd round. 

	R4-2208743
	
	Definition of PC1.5 and applicability of extensions of power-class parameters (RRC)
	Ericsson
	Agreeable
	

	R4-2208744
	
	Definition of PC1.5 and applicability of extensions of power-class parameters (RRC)
	Ericsson
	Revised
	This Cat-A but since discussion is not finished how to handle this in Rel-17, need to wait before submitting this CatA CR

	R4-2208842
	
	CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	Samsung
	Revised
	Many comments. Need discussions. Up to proponent

	R4-2209034
	
	Draft CR on SRS IL for NR TxD
	ZTE Wistron Telecom AB
	Revised
	Will need to convert to real CR.

	R4-2209308
	
	Discussion on TxD signaling and power class fallback
	Apple
	Noted
	

	R4-2209309
	
	CR on new modifiedMPR-Behavior for power class fallback with Tx Diversity
	Apple
	Noted
	

	R4-2207991
	
	Addition of MPR evaluation part to 38.837
	Skyworks Solutions Inc.
	Revised
	Editorial aspect

	R4-2208599
	
	Revision of General part of MPR of 38.837
	vivo
	Agreeable
	

	R4-2208600
	
	Big CR for supplementation of 38.837
	vivo
	Withdrawn
	

	R4-2208745
	
	Single-port fallback requirement for full-power UL-MIMO modes
	Ericsson
	Revised
	Many comments to be addressed

	R4-2209422
	
	CR to TR38.837 for TxD SRS IL
	OPPO
	Agreeable
	



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 

	[bookmark: _Hlk103801319]Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-22xxxxx
	R4-2210545
	WF on PC1.5 behavior in power class fall back
	Apple
	Approved
	May need an LS. Maybe merge with the single port LS?

	R4-22xxxxx
	R4-2210546
	WF on PC1.5 handling for single port configuration in Rel-16
	Qualcomm
	Approved
	

	
	R4-2210547
	CR on Receiver requirements for TX diversity
	Apple
	Agreed
	

	R4-2208577
	R4-2210704
	Update of TxD inband emissions
	Rohde & Schwarz
	Postponed
	

	R4-2208744
	
	Definition of PC1.5 and applicability of extensions of power-class parameters (RRC)
	Ericsson
	Postponed
	This cat A cr to the R4-2208743 is postponed Based on agreement in R4-2210546 

	R4-2208842
	R4-2210705
	CR to TS38.101-1 for the corrections on Tx Diversity Requirement
	Samsung
	Return to
	Need to revert the chance for removing PC3. 

	R4-2209034
	R4-2210706
	Draft CR on SRS IL for NR TxD
	ZTE Wistron Telecom AB
	Postponed
	

	R4-2207991
	R4-2210707
	Addition of MPR evaluation part to 38.837
	Skyworks Solutions Inc.
	Approved
	

	R4-2208745
	R4-2210708
	Single-port fallback requirement for full-power UL-MIMO modes
	Ericsson
	Approved
	Wait for comments on latest v01_HW_EAB version



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
Annex 
Contact information
	Company
	Name
	Email address

	Nokia
	Hiromasa Umeda
	hiromasa.umeda@nokia.com

	vivo
	Sanjun Feng
	fengsanjun@vivo.com

	T-Mobile USA
	Bill Shvodian
	bill.shvodian@t-mobile.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)
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1.2.A-MPR for 2Tx TxD and UL MIMO

Note: the reason why there is no A-MPR work for 2Tx PC3 is because there is consensus that it shares the same MPR
than 17x PC3 => PC3 UES declaring TxD or UL MIMO support should support 17X PC3 MPR.





image2.jpeg
3.1.MPR for 2Tx PC3 operation

The GTW agreement that A-MPR studies are not needed for PC3 2Tx modes s based on the assumption that 2Tx
operation for TxD or UL MIMO can reuse the 1Tx PC3 MPR.

Way Forward:
* UE declaring PC3 and TxD or UL MIMO with or without ULFPTx support shall meet 1Tx PC3 MPR table

27X TxD or UL MIMO PC3 single CC operation specification can use the same 1T« MPR s in Table 6.2.2-1 in
3810101
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Table 5.4-1: Additional requirements of other release independent features -

requirements for
high speed train
scenario

=
Requirements to be Further information -
Release. | fulfilled -
- Feature. independent | (see 38.307 of the REL
fromo | when the feature was
introduced) -
[FRRM requirements |Rel-15 (NOTE 1)| Table C.A-1< Rel-16 Wi NR_HST infroduced band independent
for high speed train RRM requirements: see Table C.1-1
scenario-
[FUE demodulation _|Rel-15 (NOTE 1)| Table C.2-1+ Rel-16 Wi NR_HST infroduced band independent

UE demodulation requirements: see Table C.2-1+

[*RF requirements for
4Rx UEs -

Rel-15¢

Table B.4.10-1, Table
B410-2-

[“NOTE 1: Rel-15 UES supporting the high speed train are assumed o read the Rel-16 high speed train scenario
information, which is broadchst to all UEs. »





