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1.	Introduction
In previous RAN4#104Bis-e agreements were made on the switching period. Namely in [13] it was agreed that switching period is per band pair and then in [16] it was agreed that the switching period is configured for one of the bands in each switching band pair. The WF and LS [17] had also other agreements. This paper notes and observes some cases as a result of the agreements.  
2. 	Discussion
2.1	Discussion on switching period
The LS had the following agreements:
Issue 2: Impact from switching of one Tx chain on the other Tx chain
When one of the two Tx chains is triggered to switch from one band (named “band A”) to another band (name “band B”), the other Tx chain is maintained on a different band (named “band C”) and the number of Tx chain on band C is unchanged due to the switching:
· In addition to the baseline UE assumption agreed in RAN4 #104e, RAN4 has not concluded on whether to introduce optional UE capability to allow UL transmission on the band with the number of Tx chain unchanged (i.e., one Tx chain is maintained on the band) during UL switching.

Issue 3: Issue of two Tx chains switched between two different band pairs
When the two Tx chains are switched between two different band pairs with different lengths of switching periods, RAN4 reached the following agreements:
· 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. 

If the understanding is that [A,C] and [B,C] are different pairs, the following should be clear but to ensure the understanding is same in ran4, we clarify with a picture in Figure 1. The Case 1 shows the UE behaviour when switching period is configured for band C for band pair A+C and B+C. Notable aspect is that there would need to be different configurations for each band pair. Case 2 shows when bands pairs are independent, different sw periods are configured but then UE is switching at the same time so faster band pair has to wait for the slower band pair due to agreement of Issue 3 above. 

Figure 1. UE behaviour for Case 1: different switching periods for different band pairs but same band involved; Case 2: different band pairs with different bands
From the agreements, this behaviour should be clear but we make one proposal to make sure understanding is same:
Proposal 1: In a 3 or 4 band TX switching configuration, and individual pair is considered its own pair; same band can be part of multiple band pairs
E.g. for bands A, B, C, D, individual band pairs are: [A,B], [A,C], [A,D], [B,C], [B,D], [C,D]. 
In general form, combinations can be counted as nCk where n is number of elements and k is number of elements in a group and can be calculated as n!/(k!*(n-k!))
 4C2=6.
Observation 1: In 4-band tx switching configuration, there are six unique band pairs and therefore UE may be configured for six TX switching periods for one 4-band tx switching configuration.   
The observation above should be then taken in to account in the RRC framework.
In Figure 1, the start of the switching periods are drawn to be at the simultaneous time instance but ran4 not ran1 to our knowledge, has discussed the synchronizing of the switching periods so for now we assume that the switching periods can be non-coordinated in time between band pairs. 
Observation 2: Switching periods for different band pairs can be mis-aligned in time also for single TAG case
2.2	Discussion on UE behaviour for requirements
The discussion on how to specify the UE behaviour in RAN4 requirements did not conclude in previous meeting. The question on how to spell out what happens during the overlapping time with switching period is open. It seems to be clear that no-one is expecting UE to use neither TX chain for transmissions during the overlapping time, so UE behaviour is not open but there is an underlying discussion between the specification language.
“UE not expected to transmit” – can be considered to mean that UE is also not allowed to transmit. This come relevant in case there is a conflicting grant, i.e. for one reason or an other, UE is scheduled to transmit in violation of the switching time. If specification says “UE is not expected to…” then it is assumed that UE detects the conflicts and behaves as expected, i.e. does not transmit. This then means that UE is essentially creating the frame instead of the network.
“UE is not expected to be scheduled..” – if overlapping conflicting scheduling happens anyway, with this language the UE behaviour is unspecified and UE can choose to transmit as scheduled if it sees better than to drop the transmissions. Or raise an error flag in the configuration. Regardless, this way simplifies the UE implementation greatly since it does not need to check the scheduling for all bands especially in mTAG configuration before transmitting on any.  
“UE may omit transmission” – the language “may” leaves the UE options what to do since it is not mandating UE behaviour.
Our view is that the UE requirements should be written as the first option since this deals with an commonly agreed case that should not happen and UE should not be mandated to fix possible conflicts in scheduling.  
Proposal 2: UE requirements are written assuming known network behaviour i.e.not using  “UE is not expected to ..” language.
Or if UE expectations are very important, then ran4 can use language “UE is not expected to be scheduled..”. 
Our view is such that the discussion on the UE behaviour during unspecified overlap situation is maybe not even needed since ran4 should focus on specifying when UE should transmit, instead when it should not.  It would be easier to concentrate on wording “UE is expected to transmit on target carrier after switching period…”. For example, for the case discussed in section 2.1 of this document, the specification language could say:
Proposal 3: Language to be used for specifying UE behaviour for concurrent switching periods of different lengths:
“UE shall be capable of starting transmission after the end of switching periods on all bands that are configured for uplink in tx switching. Transient periods are not included in the switching periods.” 
Conclusion
Proposal 1: In a 3 or 4 band TX switching configuration, and individual pair is considered its own pair; same band can be part of multiple band pairs
Observation 1: In 4-band tx switching configuration, there are six unique band pairs and therefore UE may be configured for six TX switching periods for one 4-band tx switching configuration.   
Observation 2: Switching periods for different band pairs can be mis-aligned in time also for single TAG case
Proposal 2: UE requirements are written assuming known network behaviour i.e.not using  “UE is not expected to ..” language.
Proposal 3: Language to be used for specifying UE behaviour for concurrent switching periods of different lengths:
“UE shall be capable of starting transmission after the end of switching periods on all bands that are configured for uplink in tx switching. Transient periods are not included in the switching periods.” 
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