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[bookmark: _Toc510770269][bookmark: _Toc510770309][bookmark: _Toc510771248][bookmark: _Toc510781769][bookmark: _Ref178064866]Introduction
In this paper we argue that there is no need for introducing additional periodicities for CSI-RS and SRS due to an agreement from RAN1#92 to restrict the combined periodicity for cell-specific DL/UL assignments. This is to support the proposals on not adding CSI-RS and SRS periodicities we make in [1] and [2], respectively.
[bookmark: _Toc510770270][bookmark: _Toc510770310][bookmark: _Toc510771249][bookmark: _Toc510781770]Discussion
[bookmark: _Hlk506481364]In RAN1#91 the following was agreed for cell-specific RRC configuration of DL/UL assignment (see yellow highlight):


Agreement:
· [bookmark: _Hlk506480160]Add additional periodicity 0.625ms (for 120KHz SCS only), 1.25ms (for >=60KHz SCS), and 2.5ms (for >=30KHz SCS)
· Also support 2 concatenated DL-unknown-UL periodicity
· [bookmark: _Hlk503423551]Add 1 bit in semi-static DL/UL assignment to indicate if the second periodicity is included
· The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms
· When two perodicities are included, the corresponding parameters are independently configured
· Note: it will be discussed to preclude some combinations (no additional higher-layer impact)
   


To align with at least a subset of the X and X + Y periodicities, the following agreement was subsequently made in RAN1 NR AdHoc 1801 to support additional periodicities for CSI-RS and SRS:

Agreement:
· Introduce additional periodicities of {4,8,16,32,64} slots and the corresponding slot offsets to at least the following periodic/semi-persistent RS:
· CSI-RS (includes ZP-CSI-RS and NZP-CSI-RS)
· SRS
· FFS on whether and how to align to additional periodicities as agreed in the frame structure agenda
· “The two periodicities form X ms + Y ms total periodicity, where X, and Y are from {0.5, 0.625, 1, 1.25, 2, 2.5, 5, 10} ms”
· FFS on CSI-IM periodicity of 1 slot
  


The remaining FFS point is whether or not to support yet even more periodicities for CSI-RS/SRS to align with various possibilities for X + Y. Here we argue that no additional CSI-RS/SRS periodicities are needed.
[bookmark: _GoBack]As mentioned in the first agreement above, it will be discussed to preclude some combinations of X + Y. In fact, the following agreement was reached in RAN1#92 precluding all combinations of X + Y that do not divide 20 ms evenly:

Agreement:
· Restrict the combined periodicity for cell-specific DL/UL assignment to such that 20ms is a multiple of the combined periodicity
    

The rationale is that the precluded combinations of X + Y do not align with the periodicity of SSB. Since SSB is a vital signal for system operation, it cannot be dropped. Hence, any semi-statically configured DL/UL configuration must have a downlink slot occurrence that aligns with the SSB periodicity that a UE assumes upon initial access, i.e., 20 ms. 
With the agreed preclusion rule, the only values of X or X+Y that divide 20 ms evenly are {0.5, 0.625, 1, 1.25, 2, 2.5, 4, 5, 10, and 20} ms. Expressed in integer number of slots, the following DL/UL pattern duration (periodicities) are allowed for different SCS:
	DL/UL Pattern duration/periodicity (ms)
	15 kHz
	30 kHz
	60 kHz
	120 kHz
	240 kHz

	0.5
	
	1
	2
	4
	8

	0.625
	
	
	
	5
	

	1
	1
	2
	4
	8
	16

	1.25
	
	
	5
	10
	20

	2
	2
	4
	8
	16
	32

	2.5
	
	5
	10
	20
	40

	4
	4
	8
	16
	32
	64

	5
	5
	10
	20
	40
	80

	10
	10
	20
	40
	80
	160

	20
	20
	40
	80
	160
	320



Extracting the unique entries from this table, we arrive at the following list: {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, and 320} slots. 
[bookmark: _Toc510781771][bookmark: _Hlk510780980][bookmark: _Toc510781772][bookmark: _Toc510781773][bookmark: _Hlk510780831]The set of UL/DL periodicities below 20ms that are compatible with the 20ms SSB periodicity is exactly {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, and 320} slots.
[bookmark: _Toc510781774]All the SSB-compatible periodicity values greater than or equal to 4 are already supported for CSI-RS.
[bookmark: _Toc510781775]All the SSB-compatible periodicity values are already supported for SRS.
[bookmark: _Toc510781776]Hence, we make the following proposal:
[bookmark: _Toc506558804][bookmark: _Toc506558839][bookmark: _Toc506560691][bookmark: _Toc509931091][bookmark: _Toc509931203][bookmark: _Toc509931256][bookmark: _Toc510770311]For periodic/semi-persistent CSI-RS/SRS, no further periodicities and slot offsets need to be defined for Rel-15.
[bookmark: _Toc510770272][bookmark: _Toc510770312][bookmark: _Toc510771251][bookmark: _Toc510781777]Conclusions
In this contribution we make the following observations:
Observation 1	The set of UL/DL periodicities below 20ms that are compatible with the 20ms SSB periodicity is exactly {1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 160, and 320} slots.
Observation 2	All the SSB-compatible periodicity values greater than or equal to 4 are already supported for CSI-RS.
Observation 3	All the SSB-compatible periodicity values are already supported for SRS.
We also make the following proposal:
Proposal 1	For periodic/semi-persistent CSI-RS/SRS, no further periodicities and slot offsets need to be defined for Rel-15.
[bookmark: _Toc510781780][bookmark: _Toc510770273][bookmark: _Toc510770313][bookmark: _Toc510771252][bookmark: _Toc510781781]References
[bookmark: _Ref509928030][bookmark: _Ref506557732]R1-1804982, “Remaining issues on CSI-RS,” Ericsson, RAN1#92b, April 2018
[bookmark: _Ref510771387]R1-1804985, “Remaining issues on SRS,” Ericsson, RAN1#92b, April 2018

[bookmark: _In-sequence_SDU_delivery]
	3/3	
