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1	Introduction 
The Rel-16 work item on FR1 RF enhancements includes an objective to define requirements for UE Tx carrier switching [1]:

	· Specify UE requirements to allow switching between case 1 and case 2 as below for two uplink carriers case inter-band EN-DC without SUL, inter-band UL CA and standalone SUL for UE supporting maximum two concurrent transmission 
	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 



· UE RF requirements, e.g., time mask RF requirements and other necessary RF requirements if any
· The options agreed at RAN4 #92 in R4-1910531 can be considered as starting point
· Study if there are any impact to interruption and delay requirements, and specify the RRM requirements if needed
· RAN1 will further study by Dec 2019 if there are any RAN1 potential impacts based on RAN4 LS if any
· No new TDM pattern will be defined, i.e. scheduling-based switching is assumed. 
· Finalization of RAN4 requirements and approval of RAN4 CRs shall be based on RAN1 LS  
· Strive to minimize RAN1 impact. 
· Strive to achieve no impact to RAN1 E-UTRAN spec 
· Strive to avoid defining location of switching period impacting RAN1 spec 
· Define per band per band combination or per band combination UE capability signaling if needed
Note 1: Only addressing the case of co-located and synchronized network deployment for the two UL carriers
Note 2:  Only addressing the case of single TAG for the two UL carriers for SUL and for UL CA
Note 3:  The above objectives will not relax the existing requirements specified in Rel-15 38.101-3 for band combinations allowing single uplink transmission
Note 4: The UE is configured with two different uplink carrier frequencies.





Specifically in relation to the UE’s power class capabilities, RAN4 made the following agreements during the RAN4 #94e meeting [2]:

	· CR structure
· One single CR for 38.101-1: Add the time mask requirements for UL CA in sub-clause 6.3A.3, and add the time mask requirements for SUL in sub-clause 6.3C.3.
· One single CR for 38.101-3: Add the time mask requirements for EN-DC in sub-clause 6.3B.4.
· Rank adaptation
· Capture the following RAN4 #93 agreement as normative text in 38.101-1 and 38.101-3
· For UE supporting UL Tx switching, it is mandated to support 2-layer UL-MIMO transmission and single-layer transmission on carrier 2 following the BS scheduling and rank adaptation (if rank adaptation is applicable).
· Power class
· Capture the following RAN4 #93 agreement on power class clarification in 38.101-1 and 38.101-3
· Power class declaration will NOT be changed between case 1 and case 2. 
· Rel-16 power class singaling will be followed for Tx switching between case 1 and case 2. 
· Further discuss how to capture the above clarification



During the RAN4 #94e-bis meeting a number of companies expressed views on aspects related to the UE’s power class capabilities, but no further agreements were reached on this topic [3].
2	Discussion 
Figure 1 below illustrates a high-level view of the potential UE RF architecture which supports the Case 1 / Case 2 switching operation, as defined in the WID objective.
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Figure 1: Potential UE RF architecture for Case 1 / Case 2 switching

Because the 3GPP specification abstracts transmission ports from the underlying transmitter architecture, there exists design flexibility for the UE to support requirements associated with a particular power class.  However, there is a discussion in the Rel-16 NR MIMO enhancements work item on the topic of transparent transmit diversity and UL MIMO with the potential to define a different set of UE requirements (e.g. MPR) based on different PA architectures which realize a particular power class.  Thus, there are two decision points which can have an impact on the Case 1 / Case 2 switching feature in the cotext of power class capability.  The first decision point is whether RAN4 agrees to introduce the relaxed MPR requirements for transparent Tx diversity and UL MIMO.  The second decision point is whether RAN4 agrees to introduce signaling which enables the UE to inform the network which set of requirements are applicable.

[bookmark: _Toc40441337][bookmark: _Toc40442661]Proposal 1:	IF RAN4 does not agree to introduce relaxed MPR requirements for transparent tx diversity and UL MIMO, then there is no ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
[bookmark: _Toc40441338][bookmark: _Toc40442662]Proposal 2:	IF RAN4 does agree to introduce relaxed MPR requirements for transparent tx diversity and/or UL MIMO, but does not agree to introduce any related signaling which the UE can use to inform the network which requirement is applicable, then there can be ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
[bookmark: _Toc40441339][bookmark: _Toc40442663]Proposal 3:	IF RAN4 does agree to introduce relaxed MPR requirements for transparent tx diversity and/or UL MIMO, and also the related signaling, then there is no ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
[bookmark: _GoBack]To avoid further ambiguity, and recognizing the core motivation behind the Case 1 / Case 2 switching feature, it is observed that a UE architecture which supports transparent tx diversity is not beneficial for Case 1.

[bookmark: _Toc40442664]Proposal 4:	Transparent tx diversity is not assumed in case 1 for UL tx switching.
3	Conclusions
This contribution has shared our views on the potential impact on power class by the Case 1 / Case 2 switching and made the following proposals:

Proposal 1:	IF RAN4 does not agree to introduce relaxed MPR requirements for transparent tx diversity and UL MIMO, then there is no ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
Proposal 2:	IF RAN4 does agree to introduce relaxed MPR requirements for transparent tx diversity and/or UL MIMO, but does not agree to introduce any related signaling which the UE can use to inform the network which requirement is applicable, then there can be ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
Proposal 3:	IF RAN4 does agree to introduce relaxed MPR requirements for transparent tx diversity and/or UL MIMO, and also the related signaling, then there is no ambiguity about the UE’s power class capabilities in the context of the Case 1 / Case 2 switching.
Proposal 4:	Transparent tx diversity is not assumed in case 1 for UL tx switching.
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