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1	Introduction
During RAN plenary #78, the first version of release 15 NR specifications were approved. CRs were further agreed in January 2018 ad hoc meeting, and the latest specifications were endorsed. In this contribution, we discuss some remaining issues on the UE behaviors related to slot configuration/format (subclause 11.1) in TS38.213.
[bookmark: _GoBack]2	Behavior related to dynamic SFI
One of the remaining issue is the UE behaviour when dynamic SFI is not received for the flexible symbols in the semi-static UL-DL configuration. Although it was agreed that the UE should still monitor PDCCH, it has not been agreed yet what the UE should do with the “measurements” (i.e. the RRC configured reception/measurement/transmission).
When dynamic SFI is configured but not received, there are two possibilities:
1. the gNB did not transmit it
2. the UE was not able to successfully decode SFI
The first case is the gNB implementation issue, and proper implementation can always be done after the UE behavior is defined. So this is not a a critical factor to consider.
For the second case, if the UE was not able to decode SFI, the UE does not know whether a symbol is DL or UL or flexible. If the UE continues with the measurements, it may perform incorrect measurements on DL or transmit UL when it is actually DL. Both are undesirable behavior. Therefore, the preferred UE behavior is for UE to cancel all the “measurements”.
Cancelling the “measurements” is also more aligned with the spirit of dynamic TDD. To give the gNB the maximum freedom to schedule DL and UL, it is safer for the UE to assume the transmission direction is unknown when it does not receive any information. Due to this maximum flexibility, it has the advantage that it can be easily extended to be used in unlicensed access design. In unlicensed access, the gNB sometimes cannot access the channel and cannot transmit SFI or any other signal, and in this case the UE should not do measurements.
Proposal 1: For flexible symbols in semi-static UL-DL configuration, when a UE is configured to monitor SFI but does not receive a SFI for these symbols, the UE shall cancel all the “measurements” in these symbols.
3	Discussion on SSB
In our opinion, the handling of SSB needs some further discussion. The previous agreement on SSB handling was:
Agreements:
· On SSB transmission
· SSB transmission can happen in semi-static DL
· SSB transmission can happen in semi-static unknown
· Symbols configured to transmit SSB cannot be overwritten to UL

This implies that SSB symbols should not be configured as semi-static UL. However, this can create significant restriction for the semi-static UL/DL configuration, given that the periodicity of SSB can be much larger than the periodicity of UL/DL configuration, and sometimes is not even a multiple of the periodicity for UL/DL configuration. If only DL/unknown is allowed, the UL/DL configuration could be either very restrictive (if all/most SSB symbols are set as DL), or too little information (if all/most SSB symbols are set as flexible). Here are a few examples
Example 1: SCS = 120KHz, SSB periodicity = 20 ms, periodicity for semi-static UL/DL configuration = 2.5 ms, 64 beams
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Figure 1 SSB locations for SCS = 120KHz, SSB periodicity = 20 ms, periodicity for semi-static UL/DL configuration = 2.5 ms and 64 beams
In this case, SSBs are carried in slots {0-7, 10-17, 20-27, 30-37}.
If the gNB chooses to set all SSB symbols as DL, with 1 DL-UL switching within 5 ms, only the last 2 slots out of the 20 slots can be set as UL. This is shown as semi-static configuration 1 in Figure 1 (the GP is not explicitly shown for simplicity). The DL to UL ratio is 9:1, which is very high.
If the gNB want to use a lower DL to UL ratio, e.g. 6:4 as one of the typical scenarios, the gNB needs to configure with some flexible symbols. This can be achieved using the semi-static configuration 2 in Figure 1. The ratio of DL : flexible : UL is 12:6:2. So in order to accommodate SSB, the gNB has to set 6 flexible slots unnecessarily out of every 20 slots (~30%). The higher the UL ratio is, more flexible slots/symbols are needed. This reduces the efficiency/effectiveness of semi-static configuration.
Example 2: SCS = 30KHz, SSB periodicity = 5 ms, periodicity for semi-static UL/DL configuration = 2 ms, 4 beams
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Figure 2 SSB locations for SCS = 30KHz, SSB periodicity = 5 ms, periodicity for semi-static UL/DL configuration = 2 ms and 4 beams
In this case, SSBs are carried in slots {0, 1, 10, 11, 20, 21, 30, 31, …}.
Assume the gNB intend to operate with a frame structure of DDSU, with the periodicity of 2 ms. This is shown as the frame structure that the gNB operates with in Figure 2. However, the semi-static configuration cannot be set as DDSU, as some of the U slots would collide with some SSB transmission.To avoid colliding with SSB, the gNB would need to set these symbols as flexible. Figure 2 shows one of such a semi-static configuration. It can be seen that only very few symbols can be set as UL, while the remaining UL symbols have to be set as flexible.
If the gNB wants to use a higher UL ratio, more flexible symbols are needed. As a somewhat extreme case to support SUUU frame structure, most of the UL symbols need to be set to flexible. This would basically defeat the whole purpose of having the semi-static configuration, as it does not carry much information about the frame structure.

Form these two examples, we can see that requiring SSB not colliding with semi-static UL can be restrictive, and may require the gNB to set a lot of flexible symbols. On the other hand, if we remove this constraint, the semi-static configuration can be set without considering SSB, which could exactly match the operating frame structure. However, semi-static UL, or other signalling, should not override the direction in SSB symbols.
Proposal 2: It is allowed to configure the SSB symbols as sem-static UL. However, the SSB symbols should always be considered as DL symbols by the UE, regardless of any signalling.

4	Conclusion
We have discussed the remaining issues on UE behaviors related to slot configuration, and have proposed the following:
Proposal 1: For flexible symbols in semi-static UL-DL configuration, when a UE is configured to monitor SFI but does not receive a SFI for these symbols, the UE shall cancel all the “measurements” in these symbols.
Proposal 2: It is allowed to configure the SSB symbols as sem-static UL. However, the SSB symbols should always be considered as DL symbols by the UE, regardless of any signalling.
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