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1. Introduction
[bookmark: _GoBack]In current spec, for intra-frequency measurement, the network can configure two SMTC configurations in measObjectNR, which reflecting the RAN1 definition. In this contribution, we discussed some remaining issues of the SMTC window calculation mechanism and provided corresponding corrections. 
2. Discussion 
As in 38.331, for NR intra-freq measurement, the ASN.1 structure of the SMTC1 and SMTC2 related configurations is defined in measObjectNR, as follows:
	-- Primary measurement timing configuration. Applicable for intra- and inter-frequency measurements. 
	smtc1									SEQUENCE {
		-- Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. 
		-- Periodicity and offset are given in number of subframes.
		-- FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. 
		-- (see 38.213, section REF):
		periodicityAndOffset					CHOICE {
			sf5										INTEGER (0..4),
			sf10									INTEGER (0..9),
			sf20									INTEGER (0..19),
			sf40									INTEGER (0..39),
			sf80									INTEGER (0..79),
			sf160									INTEGER (0..159)
		},
		-- Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes 
		-- (see 38.213, section 4.1)
		duration								ENUMERATED { sf1, sf2, sf3, sf4, sf5 }
	},

	-- Secondary measurement timing confguration for explicitly signalled PCIs. It uses the offset and duration from smtc1.
	-- It is supported only for intra-frequency measurements in RRC CONNECTED. 
	smtc2 									SEQUENCE {
		-- PCIs that are known to follow this SMTC.
		pci-List								SEQUENCE (SIZE (1..maxNrofPCIsPerSMTC)) OF PhysCellId		OPTIONAL,	-- Need M
		-- Periodicity for the given PCIs. Timing offset and Duration as provided in smtc1.
		periodicity								ENUMERATED {sf5, sf10, sf20, sf40, sf80, sf160, spare2, spare1}
	}																										OPTIONAL,-- Cond IntraFreqConnected
As defined in RAN1 spec, for smtc2 configuration, only periodicity is provided, and the corresponding window offset and duration are same as the ones provided in smtc1. In addition, a list of cells are indicated in smtc2 configuration, which provides the associated cell Ids. According to the RAN1 agreement below, in general, the periodicity of smtc2 is configured smaller than the periodicity of smtc1, in other word, only for the specific cells, UE has to perform measurement with small measurement periodicity. 
Agreements(RAN1_AH2):
· Regarding the SS block based RRM measurement timing configuration (SMTC) i.e., measurement window periodicity/duration/offset information for UE RRM measurement per frequency carrier,
· For intra-frequency CONNECTED mode measurement, up to two measurement window periodicities can be configured
· UE can be informed of which cell(s) is associated with which measurement window periodicity
· For cell(s) that is not listed, longer measurement window periodicity is used
· Single measurement window offset and duration are configured per frequency carrier
· For IDLE mode measurements, only single SMTC is configured per frequency carrier
· For inter-frequency CONNECTED mode measurements, only single SMTC is configured at least per frequency carrier
· RAN1 asks RAN4 if there is any concern for inter-frequency measurement based on single SMTC or multiple SMTCs across different frequency carriers

Observation1 	In general, the periodicity of smtc2 is configured smaller than the periodicity of smtc1. 
Accordingly, the text procedure for SMTC window configuration is captured in 38.331 section 5.5.2.10, as follows:
[bookmark: _Toc509607670]5.5.2.10	Reference signal measurement timing configuration
[bookmark: _Hlk497717182]The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the following condition:
SFN mod T = FLOOR (Offset/10);
subframe = Offset mod 10;
with T = Periodicity/10.
[bookmark: _Hlk508636283]If smtc2 is present, for cells indicated in the pci-List parameter in smtc2 in the same frequency, the UE shall setup an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity parameter in the smtc2 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration parameter from the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the above condition:
On the concerned frequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC occasion for measurements including RRM measurements.
For instance, if network configures smtc1 with Periodicity = 40ms, Offset = 36, Duration = 1ms; and smtc2 with Periodicity = 20(see figure1 below). 


However, based on the above formula, for smtc2 window calculation, it’s hard to calculate the right SFN number due to the formula becomes : “SFN mod 2 = FLOOR (36/10) = 3”. In order to fix this problem, the formula can be revised as “SFN mod T = (FLOOR (Offset/10)) mod T”
Observation2 	The current formula for SFN calculation can not well capture the case that the periodicity of smtc2 is smaller than the periodicity of smtc1. 
Except the above issue, since RAN1 defines the minimum periodicity of SMTC window is 5ms, the formula for subframe calculation should be revised as well, because the current formula is only applied for periodicity larger than 5ms.
Observation3 	The current formula for subframe calculation has not taken the “periodicity = 5ms” case into consideration. 
To solve the above remaining issues, CR is provided for the text description in both TS38.331 and TS36.331(only the secondary issue exists in 36.331).
Proposal 	RAN2 is kindly asked to accept the CR R2-1804392 for TS38.331 and CR R2-1804393 for TS36.331.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation1 	In general, the periodicity of smtc2 is configured smaller than the periodicity of smtc1. 
Observation2 	The current formula for SFN calculation can not well capture the case that the periodicity of smtc2 is smaller than the periodicity of smtc1. 
Observation3 	The current formula for subframe calculation has not taken the “periodicity = 5ms” case into consideration. 
Proposal 	RAN2 is kindly asked to accept the CR R2-1804392 for TS38.331 and CR R2-1804393 for TS36.331.
4. Reference
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