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1.
Introduction
In RAN4#92-Bis Chongqing a WF [1] and LS [2] were agreed for WI objective “Switching period between case 1 and case 2”. WF stated that following switching times are included [0]us, 35us, 140 us, [250]us but also that “RAN4 will decide whether 250us will be defined based on UE implementation in RAN4 #93 meeting”. 
Additionally, discussion in adhoc [3] about the RX interruptions took place but no agreements were made and open issue about how to accommodate transparent tx diversity was not concluded. This paper discusses mentioned open items. 
2. 
Discussion
2.1
Switching period
2.1.1
General

A discussion on switching times is sometime very academic since RAN4 does not define a test to ensure the time. A test to test EVM from last symbols before the switching and first symbol after the switching should be defined to ensure UE operation is according to declaration.  

Proposal 1: Define new test for EVM test for last symbols before switching and first symbols after the switching

2.1.1
0 usec

We will not discuss 0 usec time other than stating it is valid only for UL CA case since EN-DC defines SUO mode already and the question is if SUO is extend to cover also case without MSD issues as described in Appendix I of TS 38.101-3 and for stand alone SUO 0 usec is the default operation. For UL CA, to be able to switch in 0 usec three tx chain are needed and then the intent of the WID is not met so it would be better to leave this out of list. 

2.1.2
35 usec

Assuming PLL needs to retune between two bands, the tuning distance in frequency is large. For any PLL, this time is really short and none of the proponent have shown in any submission that this can be reached with good EVM before and after switching period. Also, setting RF chain on in a such short time means that RF chain is very simple and the implementation is not intended for handheld operation but something that can use simple TX technology. Alternative is that implementation assumed for this number has three TX chain and the limitation is somewhere else and motivation of the WID is not met with this number. Therefore, to reduce complexity in the network side, we propose to remove the 35 usec from the list.   

Proposal 2: Remove 35 usec from list of switching times
2.1.3
250 usec

Assuming PLL retuning and setting up an advanced ET TX chain are all made in parallel, this time can be reached and a good EVM for symbols before and after can be guaranteed. It is understandable that some implementations can be faster but they are also with less complexity yielding higher current consumption lower integration level i.e. larger size. 

Proposal 3: Keep 250 usec as an option for UE declare switching time for switching between case 1 and case 2

2.2
RX interruptions

The PLL in some cases may be shared with RX and connecting TX’s to the PLL may cause a glitch in the reception causing UE to lose symbols in the reception. Network should then be let know that UE may not be able to receive while the switching is occurring. For FDD this also a problem since TX and RX are derived from same intermediate frequency reference and glitches propagate to both. 
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Figure 1 Diagram of basic architecture showing possible PLL connections
In Figure 1 we show potential issue, when PLL1 is tuned between carrier 1 and carrier 2, receiver 1 (LNA1, ADC1) is impacted since it is connected to PLL1. An other case is when PLL2 is connected to TX1, the glitch may impact RX2 (LNA2, ADC2). 

Proposal 4: Allow an RX interruption for UE if implementation so requires. 
2.3
Transparent tx diversity 

Transparent Tx diversity is as it is named, transparent to both network and specification. Network would not know if UE implement any carrier with one or two TX chains. Therefore network has to assume UE always can use 2 TX chains for uplink and if UE is limited to 2 TX chain in total, no simultaneous transmission can occur. To enable simultaneous transmission on both carriers, transparent tx diversity should not be considered as part of this WID also because tx diversity is not spurted by specification and tx diversity according to full output power eMIMO WI should be only included. 


Proposal 5: Only diversity enable by full output power eMIMO WI should be considered in the WI switching period between case 1 and case 2 and transparent tx diversity should be an implementation issue.

Conclusion
We discussed three open items in WID switching perios between case 1 and case 2 and made the following proposal. 
Proposal 1: Define per symbol EVM test for last symbol before switching and first symbol after the switching
Proposal 2: Remove 35 usec from list of switching times
Proposal 3: Keep 250 usec as an option for UE declare switching time for switching between case 1 and case 2

Proposal 4: Allow an RX interruption for UE if implementation so requires. 
Proposal 5: Only diversity enable by full output power eMIMO WI should be considered in the WI switching period between case 1 and case 2 and transparent tx diversity should be an implementation issue.
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