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1	Introduction
RAN2 received an LS from RAN3 in R3-205794 asking about which slot formats are supported from RAN2 signalling point of view. In this paper we describe the answers to the RAN3 questions.
[bookmark: _Ref178064866]2	Discussion
RAN3 asks RAN2 in the LS:
	To RAN2:
ACTION: RAN3 would like to ask RAN2 whether all the slot formats defined in TS 38.213 are supported by tdd-UL-DL-ConfigurationCommon. If yes, has maxNrofSlots = 320 already taken half-slot into consideration?




The first part of the question is if the RAN2 signalling supports all slot formats. The IE for this is shown below:
	TDD-UL-DL-ConfigCommon ::=          SEQUENCE {
    referenceSubcarrierSpacing          SubcarrierSpacing,
    pattern1                            TDD-UL-DL-Pattern,
    pattern2                            TDD-UL-DL-Pattern                                                       OPTIONAL, -- Need R
    ...
}



The referenceSubcarrierSpacing can take value 15, 30, 60, 120 and 240 kHz:
	[bookmark: _Toc46439783][bookmark: _Toc46444620][bookmark: _Toc46487381]–	SubcarrierSpacing
The IE SubcarrierSpacing determines the subcarrier spacing. Restrictions applicable for certain frequencies, channels or signals are clarified in the fields that use this IE.
SubcarrierSpacing information element
-- ASN1START
-- TAG-SUBCARRIERSPACING-START

SubcarrierSpacing ::=               ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, spare1}

-- TAG-SUBCARRIERSPACING-STOP
-- ASN1STOP



Which hence covers all supported subcarrier spacings, as per this excerpt from 38.300:
	[bookmark: _Toc37231852][bookmark: _Toc46501907]5	Physical Layer
[bookmark: _Toc20387904][bookmark: _Toc29375983][bookmark: _Toc37231853][bookmark: _Toc46501908][bookmark: _Hlk494732718]5.1	Waveform, numerology and frame structure
The downlink transmission waveform is conventional OFDM using a cyclic prefix. The uplink transmission waveform is conventional OFDM using a cyclic prefix with a transform precoding function performing DFT spreading that can be disabled or enabled. For operation with shared spectrum channel access, the uplink transmission waveform subcarrier mapping can map to subcarriers in one or more PRB interlaces.


Figure 5.1-1: Transmitter block diagram for CP-OFDM with optional DFT-spreading
The numerology is based on exponentially scalable sub-carrier spacing f = 2µ × 15 kHz with µ={0,1,3,4} for PSS, SSS and PBCH and µ={0,1,2,3} for other channels. Normal CP is supported for all sub-carrier spacings, Extended CP is supported for µ=2. 12 consecutive sub-carriers form a Physical Resource Block (PRB). Up to 275 PRBs are supported on a carrier.
Table 5.1-1: Supported transmission numerologies.
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	Cyclic prefix
	Supported for data
	Supported for synch

	0
	15
	Normal
	Yes
	Yes

	1
	30
	Normal
	Yes
	Yes

	2
	60
	Normal, Extended
	Yes
	No

	3
	120
	Normal
	Yes
	Yes

	4
	240
	Normal
	No
	Yes







The pattern1 and pattern2 are of IE TDD-UL-DL-Pattern which is shown below:
	TDD-UL-DL-Pattern ::=               SEQUENCE {
    dl-UL-TransmissionPeriodicity       ENUMERATED {ms0p5, ms0p625, ms1, ms1p25, ms2, ms2p5, ms5, ms10},
    nrofDownlinkSlots                   INTEGER (0..maxNrofSlots),
    nrofDownlinkSymbols                 INTEGER (0..maxNrofSymbols-1),
    nrofUplinkSlots                     INTEGER (0..maxNrofSlots),
    nrofUplinkSymbols                   INTEGER (0..maxNrofSymbols-1),
    ...,
    [[
    dl-UL-TransmissionPeriodicity-v1530     ENUMERATED {ms3, ms4}                                               OPTIONAL -- Need R
    ]]
}



The maximum periodicity is 10 milliseconds, i.e. one frame. More than one frame is not supported. And the minimum periodicity is 0.5 milliseconds which, when plugged in to the following from section 11.1 of 38.213, for 15 kHz SCS results in a periodicity of half a slot per period. Less than half a slot is not possible as half a slot is the minimum schedulable unit.
	A slot configuration period of [image: ] msec includes [image: ] slots with SCS configuration [image: ].



Further, the nrofDownlinkSlots and nrofUplinkSlots can both be up to maxNrofSlots, i.e. up to 320.
	maxNrofSlots                            INTEGER ::= 320



The maximum number of slots in a frame is 160, hence 320 is sufficient.
	Table 4.3.2-1: Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix.
	
	
	
	

	0
	14
	10
	1

	1
	14
	20
	2

	2
	14
	40
	4

	3
	14
	80
	8

	4
	14
	160
	16






The nrofDownlinkSymbols and nrofUplinkSymbols can both be up to maxNrofSymbols-1, i.e. up to 13 and hence can provide for a "mixed slot" indicate a mix of UL and DL subframes in any possible manner, since the max number of symbols per slot is 14.
	maxNrofSymbols-1						INTEGER ::= 13



· The answer to the first part of the question is also "Yes".


The second question is if RAN2 signalling accommodates for "half slots". From 38.211 we see that there are at most 160 (full) slots in a frame. And as the RAN2 parameter maxNrofSlots is 320 this then can cover that there are up to 320 "slots", i.e. "half-slots" are considered.
	Table 4.3.2-1: Number of OFDM symbols per slot, slots per frame, and slots per subframe for normal cyclic prefix.
	
	
	
	

	0
	14
	10
	1

	1
	14
	20
	2

	2
	14
	40
	4

	3
	14
	80
	8

	4
	14
	160
	16






· The answer to the second part of the question is also "Yes".


[bookmark: _Toc52457603]RAN2 replies to the RAN3 LS in R3-205794 and indicate that the answers to both questions are "Yes".

RAN2 can therefore reply something along the following lines
	1. Overall Description:
RAN3 asked RAN2 whether all the slot formats defined in TS 38.213 are supported by tdd-UL-DL-ConfigurationCommon. If yes, has maxNrofSlots = 320 already taken half-slot into consideration?
The answer to these two question is: yes.

2. Actions:
To RAN3:
ACTION: Take the above in to account.
3. Date of Next RAN2 Meetings:
RAN2#113-e	January 2021	Electronic



3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should reply to the RAN3 LS and indicate that the answer to both questions "Yes".
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