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1.	Introduction
The discussion on TX switching for 3 and 4 bands has made agreement so far for simple cases [28] but the more difficult cases have not been addressed. In WF [26] some of the cases are mentioned as FFS. In this paper we present some requirements that should be included the in the cat.B CR when it is agreed in ran4.
2. 	Discussion
2.1	Simultaneous switching with different timing
In WF [12] it was agreed that 
Issue 2-2-2: Impact on the band with the number of Tx chain unchanged due to switching: 
As baseline UE assumption, neither of Tx chains is expected to be used for transmission on band C during the switching period.
This behaviour is defined in the CR [28] in Figure 6.3A.3.3.6-4. 
RAN1 has agreed that UE is mandated to perform only one switch in each reference slot, the exact wording it as follows:
Agreement
If two uplink switching are triggered and result in UL transmissions involved in the two uplink switching are on more than 2 bands within any two consecutive reference slots, then the time duration between the start of all transmission(s) after the first uplink switching and the start of all transmission(s) after the second uplink switching within the two reference slots is expected to be not less than a minimum separation time 
This means that even if UE declares 0 usec as the separation time and two switches are scheduled in consecutive slots, the transmission after the first switch has to start before the second switch can begin. This agreement then removes the concern in we expressed [32] since network is required to schedule is such way that switching periods would not overlap. 
Observation 1: UE is not required to perform two switching between cases in same reference slot 
Observation 2: If two switching’s are triggered in two consecutive reference slots, then the first switching is expected to be finished before the start of the next switching.
The concerns on RAN4 requirements for switching between two cases when two TX chains are switched remains and we discuss and propose that issue in a separate paper [3].   
2.2	Simultaneous switching with different switching periods
Regarding the case when two TX chains need to be switched in the UE and the switching periods are of different lengths, the agreement for the UE requirements was made in [16] as follows:
Issue 1-2A: Issue of two Tx chains switched between two different band pairs
Way forward:
•	When two Tx chains are switched between two different band pairs with different lengths of switching periods, as baseline UE assumption, neither of the two Tx chains is expected to be used for transmission during the larger one of the two switching periods.
•	Whether advanced optional UE ability will be considered is related to the discussion in Issue 1-2.
This should be either written in the specification as text or a timing diagram drawn indicating for example switching between cases {1T,1T,0T,0T} and {0T,0T,1T,1T} with two different switching periods. Same applies for switching between cases {1T, 1T, 0T}, and {0T,0T,2T}. It should be noted that for single TAG, this is as simple but for dual TAG, the UL timings can be different and then a diagram should indicate if two different switching periods start at different times.  
Proposal 1: Include clearly the aspect that when two TX chains are switched with different lengths of the switching periods, none of the TX chains are expected to be used for transmissions. 
Our proposal is implemented in the draft CR, below Figure 6.3A.3.3.6-4 with the text:
“When UE is scheduled to switch two TX chains in such way that switching periods may overlap, the switching period is extended for both band pairs and total switching time is the sum of switching periods for the band pairs involved. ”

2.3	Issue of priority order with grants
Until now the figures and discussion has been concentrating on situations where the grants are aligned between the bands. For 3 and 4 band case it should be discussed what are UE requirements when grants on one band pair are not congesting UE but on the other band they are. The figure 1 shows the situation, 	

Figure 1. Switching time as function of switching periods when one band pair is not congested with grants but the other is. 
This issue was discovered late so we are not making proposals other than to recommend RAN4 to discuss what requirements should apply in this case. 
3	General aspects of the CR
3.1	Repeated figure pairs that describe rel-16 behaviour
RAN4 endorsed in a rush the CR [28] which among others adds Figures 6.3A.3.3.6-1 and Figure 6.3A.3.3.6-2 as below. The figures indicate how the switching period and transient periods are placed in time. The terminology of slot/subslot is wrong in our opinion and it has caused confusion also in RAN1 and triggered them to send an LS to RAN4 with request to clarify these sections. We have a companion paper in rel-16 agenda for this issue [31]. 

Figure 2. Redundant Figures from CR  R4-2303719 [28]
The Rel-18 work item is adding requirements for switching between 3 and 4 bands. Specification already has the following figure pairs that specify the same exact requirement, how to place the switching periods and transient in reference to the scheduled UL grants on both bands. Between rel-16 and rel-17 features, there are some differences that may have motivated the additional figure pairs but those could have been covered with refinements in language. For example, what is the difference of using carrier or a band or what is the difference between figures 6.3A.3.3.2-1a and 6.3A.3.3.3-1a?
 
Figure 3. Repeated switching period placement figures from TS 38.101-1
Further to look at the relevant parts of the figure pairs, it is not clear why two figures are needed. The simplest and conclusive way to describe the requirements is as follows:

Figure 4. Simple way to define the switching period location. 
If for someone the placement is unclear then the switching is done the other way around, then the figure can be expanded as follows:

Figure 5. Switching period locations if it is unclear from figure 4. 
Observing the wealth of real estate spend in the TS 38.101 for specifying these features, it is mildly surprising to find that the issue that RAN1 liaised RAN4 is missing from ran4 specifications completely, or the mention that RAN4 specifications do not set requirements for the situation when UE is not congested with UL grants. The dualUL behaviour is also not specified at all in rel-16 specifications and it also seems some companies are not eager to add such improvements. 
Improvement to specification for earlier releases can be discussed in maintenance agenda, when it is available, but for this Rel-18 WI RAN4 should carefull consider specifying the new requirements and all possible scenarios where interpretation of the requirements may not be clear. In this case, we propose to remove the repeated figures and refer to the already existing figures. If the existing figures in specifications are not clear enough, then firstly they should be clarified since Figure 6.3A.3.3.6-1 and Figure 6.3A.3.3.6-2 in the CR only define the same requirements as rel-16 behaviour. If clarifying fails, then RAN4 should be to revise the Rel-18 CR with the figures with the one that use correct terminology, as provided in Figure 3.
3.2	Band configurations
The current TS 38.101-1 specifies the 3-band DL CA configurations as follows:

Figure 5. Cutout from TS 38.101-1 Table 5.5A.3.2-1. 
This reads that only two bands can be configured for UL. So far, there has not been any discussions or agreements on how 3 and 4-band configurations will be enabled in the specification.  
3.3	Other issues and proposal
There are number of issues in the CR we find confusing and unnecessary from RAN4 RF requirements point of view, and those aspects should not be specified. We provide out view of the corrections to the CR in [34] that also include aspects from [34]. 
Conclusion
We made one proposal:
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