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Introduction
In this contribution, we discuss some maintenance issues for Rel-17 UL Tx switching enhancement based on the current version of NR specification TS 38.214.
Discussion
When a UE supports CA with 3 CCs configured on two different bands, it is possible for NW to configure 1-port UL transmission on one band, and 1-port UL transmission and 2-port UL transmission on two different CCs on the other band, respectively. For example, UE is configured with CC 1 with single port on band X, CC 2 with single port on band Y, and CC 3 with up to 2 ports on band Y.  Let’s consider the following sequential transmissions for UL Tx switching:
1. 2-port UL transmission on CC3 (band Y)
2. 1-port UL transmission on CC2 (band Y)
3. 1-port UL transmission on CC1 (band X)
For the 1st UL transmission, UE set the two RF chains on band Y.  Then, for the 2nd UL transmission, UE kept the two RF chains on band Y since the two UL transmissions are on the same band. Shortly afterwards, when UE was to carry out the 3rd UL transmissions, there should be a switching period for UE to retune its RF chain(s) from band Y to band X.  In the highlighted part of TS 38.214, the same uplink carrier (i.e., CC2) cannot support 2-port transmission in the above case since NW only configured 1-port transmission for CC2. Thus, according to the highlighted part, the switching period is missing, thereby leading to the drop of some UL transmission or additional complexity at UE.  
For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier, then the UE is not expected to transmit for the duration of  on any of the carriers.

Proposal 1: Adopt the following TP1 for TS 38.214. 

	TP1 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: For a UE configured with CC 1 with single port in band X, CC 2 with single port in band Y, and CC 3 with up to 2 ports in band Y, the following sequential UL transmissions may be carried out: 1. 2-port transmission on CC3 (band Y), 2. 1-port transmission on CC2 (band Y), 3. 1-port transmission on CC1 (band X).  When UE is to carry out the 3rd transmissions, there should be a switching period for UE to retune its RF chain(s) from band Y to band X.  However, according the current spec, the switching period is missing.
Summary of change: Clarify that the operation state supporting 2-port transmission is for a band, rather than for a carrier. 
Consequences if not approved: The switching period will be missing for some cases and UE cannot do the UL Tx swtihing without the period. 
--------------------------------------------------------------------------------------------------------------------------------
[bookmark: _Toc45810629][bookmark: _Toc100147437]6.1.6.2	Uplink switching for carrier aggregation
<omitted text>
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
<omitted text>




Conclusions
[bookmark: _GoBack]In this contribution, we discussed some remaining issue for R17 UL Tx switching enhancements and provided corresponding TPs. 
Proposal 1: Adopt the following TP1 for TS 38.214. 
	TP1 for TS 38.214 
--------------------------------------------------------------------------------------------------------------------------------
Reason for change: For a UE configured with CC 1 with single port in band X, CC 2 with single port in band Y, and CC 3 with up to 2 ports in band Y, the following sequential UL transmissions may be carried out: 1. 2-port transmission on CC3 (band Y), 2. 1-port transmission on CC2 (band Y), 3. 1-port transmission on CC1 (band X).  When UE is to carry out the 3rd transmissions, there should be a switching period for UE to retune its RF chain(s) from band Y to band X.  However, according the current spec, the switching period is missing.
Summary of change: Clarify that the operation state supporting 2-port transmission is for a band, rather than for a carrier. 
Consequences if not approved: The switching period will be missing for some cases and UE cannot do the UL Tx swtihing without the period. 
--------------------------------------------------------------------------------------------------------------------------------
6.1.6.2	Uplink switching for carrier aggregation
<omitted text>
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 2-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on a carrier on the same band and the UE is under the operation state in which 2-port transmission cannot be supported in the same band, then the UE is not expected to transmit for the duration of  on any of the carriers.
-	For the UE configured with uplinkTxSwitchingOption set to 'dualUL', when the UE is to transmit a 1-port transmission on one uplink carrier on one band and if the preceding uplink transmission was a 1-port transmission on another uplink carrier on another band and the UE is under the operation state in which 2-port transmission can be supported on the same uplink carrier another band, then the UE is not expected to transmit for the duration of  on any of the carriers.
<omitted text>
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