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1.	Introduction
TxD has been discussed since Rel-15 first under general NR work item and then under maintenance and TEI16 [2, 5,6,7,8,9,10,11,12]. After multiple deadlines to finish the work were not met, another deadline for completing this work was set for August RAN4 meeting, however, there are pending multiple technical issues so probability of completion is less than 100%. In this paper we discuss challenges and propose using a work item structure provided by 3GPP for this complicated work to help to complete the work. 
2. 	Discussion
2.1 	Why TxD is so complicated
There has been confusion about this feature since TX diversity was agreed to be transparent from RAN1 specification perspective.  RAN4 specifications never enabled requirement definition and testing of UE’s which produce the UL signal from more than one antenna connector simultaneously. Despite long discussions and multiple agreements in RAN4 during Rel-15 and Rel-16, the treatment and requirement setting when UE is configured for one logical antenna port but signal comes out of two antenna connectors, has not been completed. It should be noted that UL MIMO requirements in RAN4 are defined when UE is configured for two logical antenna ports. Therefore DCI 0_0 and RACH are excluded as they are based on a single port 
2.2	Impact to other WIs
RAN4 has the following WI’s that rely on availability of clear general Tx Diversity requirements
1. Rel-16 V2X WI (5G_V2X_NRSL) completed
2. Rel-16 PC1.5 (LTE_NR_B41_Bn41_PC29dBm) DCI 0_0 relies on TxD (completed)
3. Rel-16 Enhanced MIMO with UL MIMO Full power modes (NR_eMIMO) completed
4. Rel-17 FR1 enhancement (NR_RF_FR1_enh) reference architecture for intra-band UL CA
5. Rel-17 PC1.5 for n77 and n78 (HPUE_PC1_5_n77_n78) 
6. Rel-17 High power UE (power class 1.5) for NR band n79 (RP-210843)
7. Rel-16 NR-Unlicensed (NR_unlic-Core) PC3 is waiting for Tx diversity (completed)
In some cases these WI agreed a CR that refers to tx diversity or dual TX without the definition being available. In some other cases there was an assumption, e.g. in MPR work with reference architectures, that Tx diversity will be agreed and UE can use Tx diversity to full fill the requirement. 
There are also concerns and questions on the relevance of the feature itself [4].  
2.4	Progress and work management
Current work is conducted under TEI and a dedicated agenda, hence, no status report is generated, nor is the scope of the work defined anywhere. Issues such as the applicability to power classes and relation to other work items/features such as if the full output power MIMO aspect should be included in this work are unclear.  The scope discussions consume many RAN4 resources/time despite some of those aspects being already agreed in full power MIMO WI. 
RAN4 has agreed WF’s every meeting so in theory there is progress but if one observes the WF’s from previous meetings, the new content in the agreements is low and sometimes agreements leave lots of open issues for the next meeting.
Just for an example, following was captured in May meeting to chairmen minutes
· In this meeting, RAN4 will try to agree on the ranges for MPR values if possible, and in the next meeting, RAN4 can down-select to concrete value within the agreed range.
But an agreement on the ranges of the MPR was not achieved so agreement of exact MPR in next meeting maybe challenging and therefore closure of the work is unlikely. 
2.3	Proposal
To ensure that there is continuity and ownership for the feature, a scope by means of an WI objective should be defined and therefore a proper status report enabled and if further delays happen a natural escalation to plenary occurs.
Proposal for objective:
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.
The objective can be included in the one of the existing WIs as also mentioned by RAN4 chair or then a new dedicated WI can be generated. From a RAN4 time management point of view there would be no impact since this work is consuming RAN4 time anyway.
Quote from RAN4 chairman minutes from Ran4#99e:
Chair: From management work perspective, we should set completion date for this TEI work. The tentative target completion date of this TxD work could be September 2021. But the important technique aspects could be added into the existing Rel-17 WID as a new objective. Companies can further discuss how to handle it.
Conclusion
We discussed challenges in tx diversity work and proposed to organise the work with the means 3GPP offers us. 
Proposal for objective:
Define general requirements for transparent transmit antenna port virtualization when UE is configured for at most one logical antenna port but utilizes multiple antenna connectors. General requirements shall be power class agnostic. Leverage agreements from work 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.
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