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1
Introduction
Per chairman’s instruction, the goal for this email discussion is to discuss the following contribution:
	[92-e-26-RAN4-TxDiv]
	RP-211309
	Sari Nielsen, Nokia
	9.13


The contribution in RP211309 [1] proposes the following WI objective for defining Tx diversity UE requirements either in one of the existing WIs or in a dedicated WI:

Define general requirements for transparent transmit antenna port virtualization when UE is configured at most for one logical antenna port but utilizes multiple power amplifiers and antenna connectors for output power. General requirements shall be power class agnostic. Leverage existing work for this feature under TEI in [2,5,6,7,8,9,10,11,12]. 

Note that after the completion of the general requirements, RAN4 updates all corresponding specification items and existing features that rely on transmit antenna port virtualization under each of the close WIs/agenda items.

2
Initial Round Discussion
In this initial phase of discussions, the goal is to collect company views on the Issue 1 in Section 2.1.
2.1
Issue 1: Objective proposal
During the initial round, interested companies are encouraged to share their view on the proposal of Issue 1:

	Issue 1: Proposal to agree the following new objective for defining UE requirements in RAN4:

Define general requirements for transparent transmit antenna port virtualization when UE is configured at most for one logical antenna port but utilizes multiple power amplifiers and antenna connectors for output power. General requirements shall be power class agnostic. Leverage existing work for this feature under TEI in [2,5,6,7,8,9,10,11,12]. 

Note that after the completion of the general requirements, RAN4 updates all corresponding specification items and existing features that rely on transmit antenna port virtualization under each of the close WIs/agenda items.




Please comment on the above proposal of Issue 1 in the following Table 1.
Table 1 Inputs for Issue 1– initial round
	Company
	View

	Qualcomm
	We support this proposal for objective. Work is anyway going on so TU budget in practice is not affected. 

	Nokia
	We support the idea. Currently it is hard to trace the agreements that RAN4 has made so far. We would be able to capture them in a TR. Moreover, RAN4 has addressed issues whenever have happened to encounter. It is essential to stop that behaviour and to list all the items that we need to address at the beginning with clear objectives.

	Apple
	We support the proposal to define RAN4 work scope for TxD efforts. Either adding the proposed scope to an existing WI or starting a new one can improve traceability of agreements and is essential to reducing confusion with agreed CRs related to TxD.

	Huawei, HiSilicon
	We think that the baseline TxD requirements should be finished as soon as possible under TEI16 agenda. MPR as one of the general requirements is important to make TxD requirements complete, otherwise, test cases cannot be derived for the TxD requirements. And in our view, the only remaining issue for baseline TxD requirements is PC2 MPR. The MPR requirement has been discussed for a long time, now we are close to the end for the final values. In addition, many HPUE related spectrum WIs are relevant to the conclusion of TxD requirements. Thus MPR as well as other general aspects, e.g. per UE based unwanted emissions, sum of the output power of two antenna connectors, etc. should be finished in TEI16.

As for other issues, such as delta SRS values related to TxD, full power transmission mode relevant to TxD requirements, those are just proposed in recent RAN4 meetings, we think these issues can be decoupled from the baseline requirements as further enhancement since the features of SRS antenna switching, ULFPTx themselves are optional, which should not have impact to the basic but complete set of TxD requirements. On the other hand, we didn't reach consensus on how to handling these requirements in RAN4 yet. Whether these additional requirements to be added in existing WI, e.g. UE RF FR1 or to be discussed in corresponding closed WI/agenda, e.g. eMIMO, can be further discussed. 

In short, we should make it clear the target for the requirements to be completed in TEI16. Based on the almost complete draft CR discussed in previous RAN4 meetings and the latest GTW agreement, it’s clear that PC2 MPR values should be finished ASAP under TEI agenda. 

	Intel
	Agree with proposal 1. The original discussion has started in 2018 and continued through Rel-15 and Rel-16. It is important to formalize the TxDiversity objectives and put clear timelines for the work completion. This work clearly has very big scope and cannot be handled as TEI. The objectives should be added to the existing item or a new item shall be created.

	LGE
	Need more clarification. LGE prefer to define TxD Requirements in Rel-16. But, if RAN4 agree with the proposal from Qualcomm, then the TxD RF requirements will be captured in Rel-17 when RAN4 complete the related WI in Rel-17. Is this right understanding for the proposal? Or Even though the objectives are captured in Rel-17 WI, RAN4 can specify TxD RF requirements in Rel-16. So, need to clarify for the specification aspect.

	Samsung
	In general we support the proposal of defining Tx diversity UE requirements as one work items’ objective. In previous meeting cycles during the past two years, RAN4 spend huge amount of efforts and time on TxD related issues under TEI (i.e., Rel-15 TEI and then Rel-16 TEI), while it turns out the requirement is still not ready from completion. Taking TxDiv into a new or existing WI will facilitate the progress, and TU and progress control should be visible to RAN plenary level. 

For detailed proposed objective, we see the necessity of further breaking down and clarifying the general objective: 

(1) Till now, all existing RAN4 analysis and evaluation are related to TxD to achieve PC2 by using two TX branches with 23dBm. If the objective is to enable any TxD architecture for any PC, the scope will be very challenging, while some of cases are not candidates for practical implementation. 

(2) Based on RAN4 discussion, TxDiv feature can’t be totally “transparent” to NW, because of different requirement will be followed from the normal 1TX UE. RAN4 has agreed to introduce a new per-band capability signaling in Rel-16 for FR1 UEs supporting TxD [R4-2103360], which is different from original RAN1’s understanding on antenna visualization for logical antenna port. The clarification on the TxDiv feature is needed: e.g, confirming the signaling introduced to discriminate TxD from normal UE, a distinct terminology different from antenna visualization may needs to be introduced.  

	CMCC
	We prefer to continue the TxD discussion in TEI16. TxD requirements are related to many HPUE WIs and very important to be done in Rel-16. RAN4 took a lot of efforts on the TxD requirements, and the discussion is close to be finished in our view. So at this stage, we don’t see the need to create new objectives for Rel-17. If companies have concern on the progress, some RAN guidance on the target completion date for Rel-16 TxD requirements can be beneficial.

	ZTE
	We support the idea. 

As other companies point out, RAN4 has already spent a lot of efforts on introducing this feature covered by TEI-16, and the work is still not completed yet. However, this is not a good practice, and should not be an exemplary for future works. TxD is a feature with huge efforts required, and even impacts on other WGs, e.g., RAN2 signaling, which is actually not suitable for being covered by TEI at all.

	China Telecom
	Comparing doing the work in TEI16 and R17 FR1 WI, the main differences are on the release and time to complete the requirements. These two aspects need to be clarified, i.e., whether the corresponding release and completion time would be postponed, when discussing the above proposal of Issue 1.

	Sony
	We support this idea in general, but clarification on which release that TxD can be applied is needed.

	OPPO
	From the feedbacks it is good to see that companies are all trying to finish the TxD requirements as soon as possible, and the only diffierece as pointed out also by several companies is which release this TxD requirements will be applied. In our view, TxD capability signaling was agreed to be introduced in Rel-16 and is release independent from Rel-15. This means Rel-15 UEs can implement TxD, then it has to be tested according to the TxD requirements. From this perspective, we don’t see the reason why TxD requirements cannot be applied from the earliest release that UE support TxD, i.e. Rel-15. In other words, requirements will be applied in any release that this feature is supported. Therefore, no matter which release this TxD requirements are complete, there is no difference in the applicability. We hope this is clear to the group.
With above understanding, the difference of continue discussing in TEI or within a WI is the organisation of the work. And our view is that the general/essential parts of TxD feature should continue in the TEI since we don’t see much work to do here and in fact only MPR for PC2 needs to be discussed. For other parts can be discussed in a WID. Putting everything to the Rel-17 WID is not necessary and can only delay the feature which is not aligned with intention of speed up the discussion here.

	vivo
	The current work for TxD has been proceeded for a long time and many difficult problems were solved, though not necessarily efficiently, since lacking the usual management tools of a WI.  Basically, we are ok for anyway as long as the work can be facilitated and it is admitted that there are still remaining issues and the finish time was exceeded several times.  

However, since the main part of this work is close to completing, it is doubtful how much more traceability can be improved. Furthermore, if this feature was postponed to Rel-17, it might be questionable for the release independence of this feature, since the original baseline is Rel-16 feature. The related power class ambiguity issue was making very good progress in recent meeting for the introduction release independence of capability in Rel-15. If the precondition changes, the progress might be further delayed.

	Skyworks
	We support the creation of a specific WI. Even is there are claims that the only thing left is PC2 MPR, in fact we have transparent TxDiv in many places (PC2, PC1.5, PC2 UL CA (contiguous and non-contiguous), NR-U PC3) and with different implementation options without a consistent set of assumptions. What is hampering the progress is a lack of common 2Tx PA architecture and PA calibration points assumptions for companies to gree on MPR, effect of RIMD… this can only properly be tracked in a WI with clear scope and objectives.

	Xiaomi
	We also would like to understand or clarify whether the proposed idea (to define in R17 WI) would impact the release independence for TxD?


2.2
Initial Round Summary

Moderator’s summary for the initial round discussions: Majority of the companies support the definition of clear objectives for defining UE Tx diversity requirements either in one of the existing WIs or in a dedicated WI. Some updates to the detailed objectives were made during the discussion. Some companies wanted to have further clarifying discussions on the impact on timeline and release. Also, some companies would prefer to continue work as currently done with an expectation to define the requirements in Rel-16. 
Moderator’s proposal: 

1)    Continue to discuss and finalize the detailed objectives during the intermediate round discussion
2)    Continue discussion during the intermediate round discussion whether the new objectives should be defined in a dedicated WID or to be added to one of the existing WID and which one of the existing WID

3)    Once the requirements are completed, RAN4 and RAN can discuss if these UE requirements could be applied to the earlier releases e.g. by vendor declarations.


3
Intermediate Round Discussion

During the intermediate round discussions, the following two issues are discussed:

Issue 2: Continue to discuss and finalize the detailed objectives by proposing updates to the proposed objective if any.

Issue 3: Discuss whether the new objectives should be defined in a dedicated WID or to be added to one of the existing WID and which one of the existing WID
The goal is to collect company views on the Issue 2 in Section 3.1 and the Issue 3 in Section 3.2.
3.1
Issue 2: Detailed Objectives
During the intermediate round, interested companies are encouraged to share their view on the Issue 2 and which of the following option their support. 
Issue 2: Continue to discuss and finalize the detailed objectives by proposing updates to the proposed objective if any.

If companies support the Option B, companies are encouraged to provide their detailed objective proposal for detailed discussion.

Option A: Agree the following objectives:

Define general requirements for transparent transmit antenna port virtualization when UE is configured at most for one logical antenna port but utilizes multiple power amplifiers and antenna connectors for output power. General requirements shall be power class agnostic. Leverage existing work for this feature under TEI in [2,5,6,7,8,9,10,11,12]. 

Note that after the completion of the general requirements, RAN4 updates all corresponding specification items and existing features that rely on transmit antenna port virtualization under each of the close WIs/agenda items.

Option B: Provide updated objective proposal e.g. by directly providing updates to the objective proposal of the Option A or providing an alternative objective text.

Table 2 Inputs for Issue 2– intermediate round
	Company
	View

	Qualcomm
	As proponent of the original objective (Option A) we support this objective. It may help to clarify the note in the objective to make the objective more precise. In our view SRS switching is rel-15 feature. Spectral flatness, MPR, EVM, ACLR are general rel-15 requirements. Impact of TX diversity for these issues in addition to the ones agreed under TEI should be concluded under this WI/objective. ULFPTx is Rel-16 feature and we would like to include completion of txd impact to that under this WI but we are ok to discuss. NR-U PC3 and PC2 ULCA (both NC and contiguous) w TX diversity reference architecture are issues that can be handled in the ongoing WI’s in Rel-17.  The proposed addition to the objective could be as follows:
“Complete needed specification changes to spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement transmit antenna port virtualization (TAV). Complete needed specification changes to enable UE to implement TAV SRS antenna switching [and ULFPTx]. “

We would also like to propose to add an objective that rapporteur of the WID will provide a TP for TR (in addition to the skeleton) that summarises made agreements so far. The many WF’s seem to have overlapping agreements so it would be beneficial to write clearly what has been agreed. Objective can be as follows:

“Rapporteur will provide single TP for TR with already concluded agreements under TEI in first meeting (RAN4#100e). “

Adding something beyond the issues from the comments: the release independence aspect. Ran2 has confirmed they can add the capability for Rel-15 hence it does not matter for which release the RF requirements are added. Infact, PC1.5 is release independent from Rel-15 and since it relies on TAV/DualTx/TxDiv so this feature has to be also from Rel-15 regardless of which release the WI completed.   

	Nokia
	Regarding a proposal from Qualcomm to add a following objective, we understand the intention, in our understanding, contents of the WFs are very challenging to correctly understand… Just capturing the contents of the WF will confuse readers specifically outside 3GPP. Hence, our suggestion is that the WFs should be captured in Annex of the TR. And the main body of the TR refers to relevant agreements from there if any. Our alternative is provided.
“Rapporteur will provide single TP for TR with already concluded agreements under TEI in first meeting (RAN4#100e). “

· “Rapporteur will provide single TP for an Annex in a TR with already concluded agreements under TEI in first meeting (RAN4#100e). “

With respect to release independent, we agree with Qualcomm. We don’t need to take time to discuss this. The number of the WI release is just Rel-17, but TxD itself can be applied to from Rel15. 

	Intel
	The work shall be done in Rel-17. 

For the WI objective – references to approved WFs is not something typical. Suggest the following adjustment “Leverage existing work for this feature under TEI in [2,5,6,7,8,9,10,11,12].”

With respect to release independence - it can be further discussed in WI stage. Even though TxD can be applied from Rel-17, in case some new requirements are introduced in Rel-17 it does not automatically mean that Rel-15 UEs need to comply with this. This should be discussed on a case-by-case basis.

	LGE
	Based on QC’s comment, the big CR for TxD will be prepared for TS38.101-1 in Rel-17 when RAN4 completed the TxD feature. And we can apply the release independent manner for TxD from Rel-15. 

This is aligned with the announcement of Rel-16 completion since ASN.1 was already completed for Rel-16 before a few months ago. Hence, we thought that it is hard to add new feature in Rel-16. 
So we can compromise to add this objectives for TxD with option A. But the reference Tdoc information would not need by Intel comment.

For the Nokia proposal, RAN4 need to capture the detail RAN4 agreements for the specific issues in TR.

	Huawei, HiSilicon
	The moderator’s intermediate  summary does not reflect the 1st round discussion objectively. 

We don't understand what are the general requirements in RAN4. In our understanding, general requirements are not band/band combination specific, but the MOP requirements definitely are part of the general requirements. 

In RAN4 we already have agreements that the TxD requirements should be finished in Rel-16, and that’s part of the conclusion of Rel-16 eMIMO, i.e. MPR related requirements for PC2 UL MIMO should be considered together with TxD, then the group agreed the eMIMO WI can be completed in Rel-16. 
The requirements of spectral flatness, EVM, ACLR were already either agreed in WF or in previous endorsed CR. We don't see any benefit to further consider them in a WI. 

We should respect the previous RAN4 agreement to complete the MPR requirement soon, not to spend more time to discuss where to study the requirements. 

	vivo
	Regarding signalling release independence, there is more need to be confirmed.

Current RAN2 confirmation of release independency of the capability to Rel-15 is based on the condition that the feature and signalling would be officially introduced in Rel-16. Further confirmation is needed in case the whole feature is moved to Rel-17.  

In addition, though PC1.5 is release independent from Rel-15, it doesn’t necessarily mean that other power classes, e.g. PC2, can also have a clear signalling to use this feature for Rel-15.

If the previous release independence problems can’t be solved, there might be considerable negative impact on the agreements/clarification we made for power class ambiguities if the whole feature moved to Rel-17. 

If release independence and a reasonable timing can be insured, either doing the work in a current WI or dedicated new WI can also be considered. A new TR or some other means of documentation would be useful to improve the traceability.

	Ericsson
	We are OK with the Qualcomm objective; the [] part can be removed. We note that ULFPTx requirements should be independent of what is signalled for TxD.

Regarding capturing agreements into the TR; to keep TR quality we agree it should be an Annex, and theAnnex should explain that the purpose is to provide an insight into the starting point for the Rel-17 WI for traceability.

	Samsung
	As comment in 1st round, we also prefer to have TxD-related objectives into a new or existing WI, and naturally, it should be a Rel-17 WI. We agree the impact on existing Rel-15 SRS antenna switching and Rel-16 eMIMO ULFPTx requirement should also be included in the new or existing WI. 

Furthermore, as we commented in 1st round, RAN2 work for UE capability needs to be clearly identified, and we still prefer to use Transmit Diversity (TxDiversity or TxD) considering this terminology has been used for a long time, and based on current RAN4 agreement of introducing UE capability signalling for TxD, the scheme is not totally “virtualization”. 

Accordingly, we suggest the following changes to detailed objectives: 

· UE Requirements for the feature Transmit Diversity (TxDiversity):

· Complete needed specification changes to spectral flatness, MPR, EVM, ACLR for all power classes to enable UE to implement Transmit Diversity (TxDiversity) [RAN4]

· UE capability signalling of Transmit Diversity (TxDiversity) [RAN2]

· “Complete needed specification changes to enable UE to implement TAV SRS antenna switching [and ULFPTx].” (  “Complete needed specification changes to enable Transmit Diversity (TxDiversity) capable UE for SRS antenna switching and Uplink full power transmission (ULFPTx). [RAN4]”
· Leverage existing works for this feature under TEI.
TP to capture the existing and future agreements will be beneficial considering the discussion takes such long period, and we support it. 

	ZTE
	In general, we are fine with Qualcomm’s comments. One point is “multiple power amplifiers” in the objective. We are mostly talking about two power amplifiers until now. Better to be clear and specific in order to avoid any potential confusion. Or do the scope include something like “17+17+20”? 

	Orange
	As an operator we are concerned with the PUSCH coverage and TxDIV implementation and requirement may impact the coverage of NR from Rel. 15. The idea of transparent TxDIV based on S-CDD not known by the network has led to many issues:

1. Interaction with full power modes,

2. CSI acquisition at the g-Node B for S-CDD without SRS overhead 

This important feature needs to be defined in a square and clean into the specifications of RAN4 and RAN1 as soon as possible.

	Skyworks
	We support Qualcomm’s approach. Whether the WF agreements are all aligned (for PC2/PC1.5/UL CA/UL MIMO/TxDiv) is anyhow unclear so this can be used rather as a “snapshot” of the current status but the WI goal should be to align assumptions properly such that agreements can be found.


3.2
Issue 3: Dedicated WID or existing WID
During the intermediate round, interested companies are encouraged to share their view on the Issue 3 and which of the following option their support. 
Issue 3: Discuss whether the new objectives should be defined in a dedicated WID or to be added to one of the existing WID and which one of the existing WID

If companies support the Option c, companies are encouraged to provide their preference to which existing WID the new objectives should be included.
Option C: Define a dedicated WID for the new objectives
Option D: Include the new objectives to one of the existing WID. Propose which existing WID should be considered.

Table 3 Inputs for Issue 3– intermediate round

	Company
	View

	Qualcomm
	We would prefer dedicated WID. Reasons are because as it was mentioned last meeting (RAN#91e), the FR1 enhancements WI, is already full and new objectives just started last meeting (CA+ULMIMO) so it is better to share the workload since this TAV WI is expected to be quite busy and to complete it in time, good input and guidance from rapporteur is needed. TxD or TAV work will anyway need to be handled under a dedicated agenda and thread as it has been handled under dedicated agenda and thread in TEI so only drawback for a dedicated WI is that 3GPP gains a motivated and dedicated rapporteur instead of sharing the rapporteur with larger WI.     

	Nokia
	Option C. Practically, there is no WI suitable to accommodate this topic. Even if we added TxD objectives to an existing WI, in the end, it would be obvious that we would see dedicated e-mail thread for TxD under that WI, anyway because if we did not, the thread became too huge. There is no good reasons to add this topic to an existing WI. 

	Intel
	Option D. Prefer Rel-17 FR1 RF WI.

	LGE
	Both are fine to us. But if RAN4 create new TR for TxD, option C is simple and best. 

	Huawei, HiSilicon
	The moderator intermediate does not reflect the 1st round discussion objectively. 

We disagree to include all the requirements of TxD to a WI, as we commented in 1st round, only PC2 MPR values are left to complete the baseline Rel-16 TxD requirements. RAN4 should respect the GTW decision in last meeting to complete the MPR under TEI16. 

For SRS and ULFPTx, we propose to consider them in existing UE RF FR1, but the requirements for SRS should be release independent from R15, and ULFPTx related requirements should be from Rel-16.

	Vivo
	If release independence is ok and using a WI is agreed, either way is fine.

	Samsung
	We don’t have strong view as long as WID objectives are clearly provided. 

	ZTE
	Either of the two options is a proper way to go.

	Orange
	Both options are OK for us

	Skyworks
	Dedicated WI is the right approach given that the outcomes are valid for multiple WI:

TEI for PC2 TxDiv

PC1.5 MPR improvements (2 WI)

PC2 ULCA in R17 NR-FR1-enh


3.3
Intermediate Round Summary

Moderator’s summary: Majority of the companies can accept to define clear objectives in a dedicated new Release 17 work item as long as also release independence aspects and signalling are carefully considered and clarified. Some updates to the proposed objectives are needed but areas for the updates are identified. One company seems to disagree to continue the work with clear objectives and request to continue the work under Rel-16. Moderator would like to note that this requirement discussion has lasted very long time and started already in Rel-15. Therefore, it is unlikely that quick completion in RAN4 is possible.
Moderator’s proposal: 
·    Prepare a dedicated new RAN4-led Rel-17 work item with clear objectives based on the intermediate round update proposals. 

·     Include also an objective to clarify release independence aspects and applicability as part of the WID
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