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Introduction
In a slot that contains both UL and DL transmissions, guard symbols are required for the transition from DL to UL in order to allow time for the UEs to transition from tx to rx as well as to applyTiming Advance. In addition to that, guard periods protect UL transmissions from cross-link interference originating from far away gNBs due to propagation delay. In large cell deployments, the required guard symbols to prevent this cross-link interference problem may be large (e.g., 3 symbols), which may lead to a large overhead if DL to UL transitions occur in every slot (e.g., 3 out of 14 symbols leading to 21% guard overhead). 
In order to amortize the guard overhead, multi-slot periodic structures can be utilized such that not every slot has to incur the DL to UL transition overhead. An example 4-slot structure is shown below (Figure 1), where there are two DL to UL transitions, which reduces the guard overhead by a factor of 2, while still maintaining frequent UL opportunities (e.g., every 1 ms for 30 kHz SCS). Frequent UL opportunities enable the following system benefits (see also [1] for further analysis).
· Lower DL latency (faster HARQ RTT)
· Lower UL latency (due to more frequent SR and UL transmission opportunity) 
· Smaller number of HARQ processes
· Faster CSI feedback  


[bookmark: _Ref503514131]Figure 1. 4-slot Periodic Slot Structure
4-slot periodic structures allow for simpler multiplexing of mixed numerologies as the numerologies also scale as powers of 2. 


Figure 2. 4-slot Periodic Slot Structure –Mixed Numerology Multiplexing

On the other hand, if you have a 5-slot periodic structure deployed and later want to mix it with 15 kHz numerology, you would end up with an unfeasible 1 ms slot that partially overlaps with the end of the first 5-slots and the beginning of the second 5-slots as seen in Figure 3. 


[bookmark: _Ref503516612]Figure 3. 5-slot Periodic Slot Structure –Mixed Numerology Multiplexing
Due to the advantages of multi-slot structures that have periodicities as powers of 2, we would like to propose that the range of RRC parameters defined do not preclude these periodicities.
Parameter Updates to RRC
The following additions should be made to the RRC parameters as captured in [2].
Proposal 1: The following periodicities should be added to the RRC parameters (as captured in [2, R1-1721616]) to ensure that slot periodicities of 2, 4, 8, and 16 slots are supported in specification. (Changes are indicated in red.)
· CSI-RS-timeConfig and CSI-IM-timeConfig 
· Modify the set of values to be {2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640}
· CSI report ReportPeriodicity and ReportPeriodicity-spCSI
· Modify the set of values to be {2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320}
· SRS-SlotConfig
· Modify the set of periodicities to be {1, 2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640, 1280, 2560}
· SR-periodicity 
· Modify the set of periodicities per numerology to be as follows (note these are in units of symbols, or ms)
· 15 kHz: {2 symbols, 7 symbols, 1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
· 30 kHz: {2 symbols, 7 symbols, 0.5, 1, 2, 4, 5, 8, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640}
· 60 kHz: {2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,4,5,10,20, , 32, 40, 64, 80, 128, 160, 320, 640}
· 120 kHz (no change): {2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640}
Conclusions
Proposal 1: The following periodicities should be added to the RRC parameters (as captured in [2, R1-1721616]) to ensure that slot periodicities of 2, 4, 8, and 16 slots are supported in specification. (Changes are indicated in red.)
· CSI-RS-timeConfig and CSI-IM-timeConfig 
· Modify the set of values to be {2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640}
· CSI report ReportPeriodicity and ReportPeriodicity-spCSI
· Modify the set of values to be {2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320}
· SRS-SlotConfig
· Modify the set of periodicities to be {1, 2, 4, 5, 8, 10, 16, 20, 40, 80, 160, 320, 640, 1280, 2560}
· SR-periodicity 
· Modify the set of periodicities per numerology to be as follows (note these are in units of symbols, or ms)
· 15 kHz: {2 symbols, 7 symbols, 1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}
· 30 kHz: {2 symbols, 7 symbols, 0.5, 1, 2, 4, 5, 8, 10, 20, 32, 40, 64, 80, 128, 160, 320, 640}
· 60 kHz: {2 symbols, 7 symbols (6 symbols for ECP), 0.25,0.5,1,2,4,5,10,20, , 32, 40, 64, 80, 128, 160, 320, 640}
· 120 kHz (no change): {2 symbols, 7 symbols, 0.125,0.25,0.5,1,2,5,10,20, 32, 40, 64, 80, 128, 160, 320, 640}
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