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Introduction
This contribution addresses several open issues on UE behavior when a semi-static UL-DL configuration is provided or dynamic signaling indicates the slot format for one or more slots. 
Open issues on semi-static UL-DL assignment
The construction of a semi-statically configured UL-DL assignment is of the form DL-X-UL where the region denoted by X consists of flexible slots/symbols that may become UL or DL depending on other signaling. One issue with this format is coexistence with LTE cells operating in the same frequency band. This NR semi-static UL-DL assignment format only matches LTE UL-DL Configuration #0 in terms of pattern and switching periodicity as shown in Table 1.
[bookmark: _Ref498159677]Table 1 Comparison of reference NR cell-specific UL-DL configuration to LTE
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Some possible mechanisms to ensure coexistence between NR and LTE are as follows:
1) Option 1: frame offset between LTE and NR. By shifting the frame boundary for NR relative to LTE it is possible to form a pair of concatenated UL-DL configurations that match LTE Configurations 1 – 5 as was shown in [1]. As an example, LTE Configuration #1 can be matched by shifting the NR frame boundary to the left by 1ms with respect to the LTE boundary as shown below, where a special subframe can be matched by a 1ms flexible NR slot. 
[image: ]
2)  Option 2: introduce new periodicities. It may be desirable to maintain the same frame alignment between NR and LTE for EN-DC. A different solution therefore, is to introduce new periodicities of 3, 4, 6, 7 ms in order to match the LTE UL-DL switching periodicities of 5ms (Configurations #1 and #2) and 10ms (Configurations #3, #4, #5) [1]. The downside is that new RRC signaling is needed.
3) Option 3: apply a reference NR pattern. In [2] a flexible NR pattern of {D, X, X, X, X} was suggested to match any LTE UL-DL configurations. For example, consider LTE Configuration #6, which cannot be supported by Options 1 or 2. This NR pattern can align with it as follows: 
[image: ]
Note that this pattern matching is facilitated by prior agreements including 
· A UE may determine the transmission direction of flexible slots/symbols from dedicated RRC configuration of measurement-related signals or channels or L1 signaling (scheduling assignment or SFI).
· A UE monitors for PDCCH on semi-statically configured flexible slots/symbols.
· A UE does not receive or transmit if not configured or scheduled to do so.
Therefore, CSI-RS, CSI reporting and SRS transmissions can take place in flexible slots matching LTE Configuration #6. The gNB can also schedule DL assignments and UL grants to match the transmission directions in a neighboring LTE cell. One possible concern though is that the UE may have to monitor PDCCH in flexible slots that are known by the network to be UL in order to satisfy coexistence within a frequency band obviating any power savings that could have been obtained if the transmission direction was known to the UE. 
4) Option 4: native support of LTE UL-DL configurations. This option tries to address the shortcoming of the other options, namely
a. Option 3 is quite flexible but may lead to unnecessary PDCCH blind decoding operations. 
b. Option 2 on the other hand introduces additional periodicities, which increases the scenarios that need to be tested when all that is needed is to support at most 6 additional LTE UL-DL configurations (assuming LTE UL-DL configurations #1 - #6 would be deployed). 
Therefore, if new RRC signaling is to be introduced, it is better to simply support the LTE UL-DL configurations in NR. This may not be a big issue for RAN2 given that Rel-15 is EN-DC and it may be straightforward for the LTE PCell to signal an applicable UL-DL configuration to the NR UE. Note, however, that this changes the agreement on the DL-X-UL pattern.
Proposal: support of LTE UL-DL configurations is achieved by adopting one of the following options
· Applying a reference NR pattern such as {D, X, X, X, X}.
· For Rel-15 EN-DC an LTE UL-DL configuration is provided by dedicated RRC signaling to the NR UE. Check with RAN2 on the feasibility.

Open issues for dynamic SFI
Some open issues on UE behavior when configured to monitor for DCI format 2_0 were discussed at RAN1 #92 and are summarized in [3]. We discuss some of these options in this section.

Valid lengths for the slot format combination
A first issue is whether the length, N, of a slot format combination can be smaller or larger than DCI 2_0 monitoring periodicity, TSFI. First it should be clear that it is straightforward for a UE to expect that a signaled slot format combination matches TSFI. Hence any deviation from this well established practice for control channel monitoring should be justified. 
One mentioned use case where the length of the slot format combination N < TSFI is when the last slots in a monitoring window are fixed UL slots. The UE could then treat such slots as Flexible, which means it monitors for PDCCH according to the configured PDCCH monitoring occasions. Note that this is equivalent to a slot format combination where the last TSFI – N slots are signaled as Flexible (see Format #2 in Table 4.3.2-3 of 38.211). 
A different scenario is when the length of the slot format combination N > TSFI. One example is for TSFI < N < 2TSFI and is motivated by the scenario where the first one or more slots of the next monitoring period is/are UL. In this case the UE may skip monitoring DCI format 2_0 in a configured SFI occasion. Note that this also implies that the UE assumes the last 2TSFI – N slots are flexible since no SFI was received for these slots due to skipping at least one monitoring occasion. Similarly to the previous discussion this is equivalent to setting flexible slots; the benefit of skipped PDCCH monitoring is marginal at best. 
A second example use case is for N = m*TSFI, where m is an integer greater than 1. Given a detected SFI in slot, the UE may skip monitoring for DCI format 2_0 at the occasions. This may reduce some blind decoding operations but again the savings are marginal. A more useful motivation may be that it allows the network to flexibly change a previously signaled SFI for a given slot. In this case additional specification is needed for which SFI – early or later – takes precedence. There is no need for the additional UE behavior as the network can appropriately set the SFI periodicity based on traffic and/or interference patterns. Therefore, in all cases it is sufficient for the slot format combination to be equal to the monitoring periodicity of DCI format 2_0.   
Proposal: for the UE-specific SFI table (SFI-set), each entry defines a slot format combination of N single-slot formats, where N = TSFI.

SFI for Extended CP
The current SFI table in 38.211 is defined for normal CP with 14 symbols in a slot. For the case of ECP, which may be used for 60 KHz SCS, an open issue is whether to introduce a new table with 12 symbols per slot or simply reuse the normal CP table with some modifications. For example one modification can be to omit the last symbol in each half slot although other modifications can also be considered. Reusing the normal CP table is definitely preferable in terms of specification maintenance and should be a first choice. If necessary a few more entries can be added, where necessary to ensure practical ECP cases are covered.
Proposal: the normal CP SFI table defined in 38.211 can be reused for extended CP with some modifications to obtain a 12-symbol slot. 
Conclusion
This contribution discussed several remaining issues for dynamic or semi-static slot format indication. The proposals are as follows:
· Proposal 1: support of LTE UL-DL configurations is achieved by adopting one of the following options
· Applying a reference NR pattern such as {D, X, X, X, X}.
· Signaling the LTE UL-DL configuration to NR for Rel-15 EN-DC. Check with RAN2 on the feasibility.
· Proposal 2: for the UE-specific SFI table (SFI-set), each entry defines a slot format combination of N single-slot formats, where N = TSFI.
· Proposal 3: the normal CP SFI table defined in 38.211 can be reused for extended CP with some modifications to obtain a 12-symbol slot. 
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