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Introduction
In this contribution, we discuss remaining issues on slot format configuration, including semi-static UL/DL assignment as well as dynamic slot format indication via GC-PDCCH.

Remaining issues on semi-static UL/DL assignment
In RAN1 #AH1801, regarding the SFI-related configuration, it was agreed to support per-cell configuration for a UE-specific SFI table and a reference SCS. For each UE, the reference SCS for the SFI should be smaller than or equal to the SCS of any configured BWP [1].
	Agreements:
· Explicitly add reference SCS field in UE-specific SFI table configuration
· The UE does not expect the reference SCS to have larger SCS than any of the configured BWP the GC-PDCCH is configured for
· The reference SCS is UE-specifically configured per BWP per cell (new RRC parameter)
· For FR1: 15kHz/30kHz/60kHz
· For FR2: 60kHz/120kHz



The same issue is also present on the semi-static UL/DL assignment. The current specification allows a single reference SCS to be signalled to UE as a part of the RRC parameter tdd-UL-DL-configurationCommon, and the relation between the reference SCS of the semi-static UL/DL assignment and the SCS of a BWP should be clarified. Several alternatives can be considered as follows:

Alt. 1: The reference SCS larger than the SCS of any configured BWP is not allowed.
This alternative is very similar to what was agreed to the SFI. Since the interpretation of slot formats when the BWP’s SCS is not smaller than the reference SCS is straightforward, the cross-SCS issue with the semi-static UL/DL assignment is simply resolved by this restriction.
However, unlike the SFI, the reference SCS of the semi-static UL/DL assignment is a broadcast information. Consequently, all UEs in the same cell should apply the same reference SCS. If a UE with smaller SCS (e.g., 15 kHz) and another UE with larger SCS (e.g., 60 kHz) coexist in the same cell, then for the second UE the granularity of the semi-static slot format configuration should be every 4 symbol. This means that if some symbol with 15 kHz is configured as unknown, all the corresponding symbols with 60 kHz are forced to be unknown even though some of them may be used for DL and UL. In particular, this coarse granularity would not be sufficient for URLLC operation. That is, Alt. 1 may not be favourable to the multiplexing of eMBB and URLLC in the same carrier with semi-static TDD.

Alt. 2: Multiple semi-static UL/DL configurations with multiple reference SCSs are allowed, and each configured BWP is associated with a reference SCS not larger than its own SCS.
In this alternative, UE can be configured with multiple UL/DL configurations with different reference SCSs, and different UEs can apply different reference SCSs in their active BWP. For example, the gNB can broadcast two semi-static UL/DL configurations, e.g., assignment #1 with 15 kHz and assignment #2 with 60 kHz. Then, a UE operating on a 15 kHz BWP can adopt assignment #1 and a UE operating on a 60 kHz BWP can adopt assignment #2. In the case where multiple BWPs are configured to a UE, either a single reference SCS may be shared by all configured BWPs or each BWP may take one best reference SCS.
When there are multiple semi-static UL/DL assignments in the same carrier based on Alt. 2, DL/UL transmission direction can be collided across different configurations. Although the actual use of time resources is up to gNB implementation, if the slot format configurations are not aligned in somewhere (not unknown), the gNB should be very careful to assign signals and channels not to cause cross-link interference. Thus, a safe and clear manner may be to define the conflict cases as invalid configurations in the specification.

Alt. 3: The reference SCS larger than SCS of a configured BWP is allowed, and a rule to interpret the slot formats having a larger reference SCS is provided.
This alternative provides larger configuration flexibility, but additional specification work is needed on how to interpret slot formats from a larger reference SCS. Fig. 1 shows an example of Alt. 3, where a semi-static UL/DL assignment is configured with 60 kHz reference SCS and 0.5 ms periodicity. Then, in a BWP with a smaller SCS, different transmission directions may conflict within a symbol, e.g., 4th, 5th, 9th, and 12nd symbol for a 30 kHz BWP and 2nd, 3rd, 5th, and 6th symbol for a 15 kHz BWP. One option to handle these symbols is to treat them as unknown symbols as described in Fig. 1. This is safer than treating those symbols as DL or UL since it may cause undesired slot formats or cross-link interference. But in general, Alt. 3 seems not desirable considering its large impact on the specification.



Fig. 1. Semi-static UL/DL assignment with a reference SCS larger than the SCS of a BWP

Considering the pros. and cons. of each alternative, our preference is to support Alt. 2. Since the semi-static UL/DL assignment may be delivered as a part of OSI, the increase of signalling overhead in some cases may not be a big burden.
Proposal 1: Multiple semi-static UL/DL assignments with multiple reference SCSs can be configured, and each configured BWP is associated with a reference SCS not larger than its own SCS.

Remaining issues on SFI
In this section, remaining issues with dynamic SFI related to the BWP are considered. This issue is also covered in a companion contribution [2]. When the BWP is switched from one to another, it is currently FFS whether the SFI obtained in the old BWP is applicable to the new BWP. Since the SFI configuration (i.e., SFI table and a reference SCS) is on a per cell basis, we think it is natural to consider the slot format indicated by a SFI is applicable to any configured BWP within a carrier regardless of where it is found.
Proposal 2: During the BWP switching, UE can apply the SFI received in the old BWP to the new BWP.

Although the SFI table is a per cell configuration, the SFI monitoring occasion (i.e., CSS for DCI format 2-0) can be configured for each BWP. Thus, it is now permitted to set different SFI monitoring periodicities in different DL BWPs. In this case, some slots around the BWP switching may not be covered by SFI (Case 1), or be duplicately covered by multiple SFIs (Case 2).
Fig. 2 illustrates an example of Case 1, where UE is configured with different SFI monitoring periodicities for old and new BWPs, i.e., 1-slot periodicity for old BWP and 2-slot periodicity for new BWP. Assume that UE switches the BWP to the new one in slot n by following the indication from a DL DCI. In this case, the dynamic slot format cannot be configured to UE for slot n+1 in the new BWP. The UE behaviour in this period may need to be defined. Since it is similar to the case where UE misses the SFI or is not configured to monitor the SFI, the same or similar UE behaviour can be applied here. Another approach is to prohibit the different SFI monitoring configurations over BWPs, i.e., the SFI monitoring occasions can always be aligned within a carrier.



Fig. 2. BWP switching across different SFI monitoring periodicities (Case 1)

Fig. 3 is another example of L1-based BWP switching which correspond to Case 2. In this example, the SFI monitoring periodicity of the new BWP is shorter than that of the old BWP. As a result, the slot format configuration for slot n+1 can be duplicated if UE receives the SFI at both slot n before switching and slot n+1 after switching. In this case, the gNB can avoid the duplication by not transmitting the SFI in one side. UE may not expect to receive multiple SFIs for the same slot. On the other hand, if the SCS changes after the BWP switching, the slot format of slot n+1 may desired to be updated. In this case, gNB can transmit both SFIs and UE may apply the last received SFI.
Proposal 3: Consider how to treat different SFI monitoring periodicities between old and new BWPs during the BWP switching.



Fig. 3. BWP switching across different SFI monitoring periodicities (Case 2)

Conclusion
In this contribution, remaining issues on semi-static and dynamic slot format configuration have been discussed, from which the following proposals are drawn:
Proposal 1: Multiple semi-static UL/DL assignments with multiple reference SCSs can be configured, and each configured BWP is associated with a reference SCS not larger than its own SCS.
Proposal 2: During the BWP switching, UE can apply the SFI received in the old BWP to the new BWP.
[bookmark: _GoBack]Proposal 3: Consider how to treat different SFI monitoring periodicities between old and new BWPs during the BWP switching.
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