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Discussion
1 
Introduction
In the last RAN2 meeting how to coordinate between LTE Master Node and NR Secondary Node for measurement gap configuration in EN-DC is discussed. And a LS [1] to RAN4 was agreed. 
Therefore in this contribution we provided some considerations on these questions [1], and the corresponding LS was also given in other accompanied contribution [2].

2 Discussion  
As agreed in [1], for measuring CSI-RS in NR it is necessary to exchange CSI-RS measurement timing configuration per frequency per UE to determine gap configuration. For this, RAN2 has been considering whether SMTC IE parameters [3, TS38.331 v15.1.0] can be used to indicate CSI-RS measurement timing configuration. Thus RAN2 brought the following two questions below to RAN4.

	RAN2 would like to inform RAN4 that RAN2 is discussing coordination between LTE Master Node and NR Secondary Node for measurement gap configuration in EN-DC, and has identified the need to exchange CSI-RS measurement timing configuration per frequency per UE to determine gap configuration for measuring CSI-RS. For this, RAN2 has been considering whether SMTC IE parameters can be used to indicate CSI-RS measurement timing configuration.

SMTC configuration IE contains following parameters along with their possible ranges:

1)             Periodicity : {5ms, 10ms, 20ms, 40ms, 80ms, 160ms}

2)             Offset :  {0ms - 159ms}

3)             Duration: {1ms, 2ms, 3ms, 4ms, 5ms}

Based on above, RAN2 would like to ask following questions to RAN4:

Q-1: Whether CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell.

Q-2: Whether parameters defined in SMTC IE (i.e. periodicity, offset and duration) can be used to indicate CSI-RS measurement timing configuration between LTE master node and NR secondary node.


Below, the CSI-RS measurement configuration in [3] was captured. The periodicity of CSI-RS can be configured to 4, 5, 10, 20 or 40ms. And CSI-RS can be configured per frequency per UE. 

	CSI-RS-Resource-Mobility ::=


SEQUENCE {


csi-RS-Index






CSI-RS-Index,


-- Contains periodicity and slot offset for periodic/semi-persistent CSI-RS (see 38.211, section x.x.x.x)FFS_Ref


slotConfig







CHOICE {


ms4









INTEGER (0..31),



ms5









INTEGER (0..39),


ms10








INTEGER (0..79),



ms20








INTEGER (0..159),



ms40








INTEGER (0..319)


},


-- Each CSI-RS resource may be associated with one SSB. If such SSB is indicated, the NW also indicates whether the UE may assume 


-- quasi-colocation of this SSB with this CSI-RS reosurce. 


-- Corresponds to L1 parameter 'Associated-SSB' (see FFS_Spec, section FFS_Section)


associatedSSB






SEQUENCE {



ssb-Index







SSB-Index,



-- The CSI-RS resource is either QCL’ed not QCL’ed with the associated SSB in spatial parameters



-- Corresponds to L1 parameter 'QCLed-SSB' (see FFS_Spec, section FFS_Section)



isQuasiColocated





BOOLEAN

}




OPTIONAL, -- Cond AssociatedSSB


On the other hand, the SMTC configuration IE is given below also. And it shall be noted that SMTC window is per carrier configuration.
	SSB-ConfigMobility::= 
SEQUENCE {



--Only the values 15, 30 or 60 kHz  (<6GHz), 60 or 120 kHz (>6GHz) are applicable



subcarrierSpacing                    SubcarrierSpacing,



-- The set of SS blocks to be measured within the SMTC measurement duration. 



-- Corresponds to L1 parameter 'SSB-measured' (see FFS_Spec, section FFS_Section)



-- When the field is absent the UE measures on all SS-blocks 



-- FFS_CHECK: Is this IE placed correctly.



ssb-ToMeasure






SetupRelease { SSB-ToMeasure }







OPTIONAL,
-- Need M


-- Indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell:


useServingCellTimingForSync



BOOLEAN,


-- 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 }


},


To facilitate the analysis, we provide some examples below for both CSI-RS and SMTC configuration for inter-frequency measurement. The configuration of SMTC for the neighbor cells on carrier F2 and F3 can be assumed same as that of serving cell on F1. In Figure 1, the SMTC was configured per-carrier, however on F2 two UEs may be scheduled with different CSI-RS in the same cell and it is very likely the CSI-RS of same cell are not within the SMTC window on F2. Moreover, since the CSI-RS scheduling is per-UE or per-UE group behavior of each cell, if we want to restrict the CSI-RS always occurs within the per-carrier SMTC window, it will be definitely a tight restriction on the network behavior. In our view, there is not any benefits and justification to do such restriction.
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Figure 1. SMTC and CSI-RS for inter-frequency measurement
Observation 1: It is highly possible that CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell. 
Meanwhile the difference configuration of CSI-RS and SMTC was summarized in the table below.
Table 1. Comparison between CSI-RS and SMTC configuration parameters

	
	CSI-RS
	SMTC
	Notes

	periodicity
	{4ms, 5ms, 10ms, 20ms, 40ms}
	{5ms, 10ms, 20ms, 40ms, 80ms, 160ms}
	The minimum periodicity of CSI-RS can’t be represented by SMTC parameters

	Offset
	 {0slot – 320slots}
	 {0ms - 159ms}
	The offset granularity of CSI-RS is finer than that of SMTC  

	duration
	Symbol(s) in a slot
	{1ms, 2ms, 3ms, 4ms, 5ms}
	CSI-RS duration (RB)  depends on the physical configuration in 38.211


It can be seen that such difference can lead to the misalignment between the CSI-RS timing and measurement gap configuration which is derived by SMTC IE messages, i.e., the CSI-RS timing information in terms of SMTC configuration parameters cannot exactly assist network to configure suitable measurement gap for CSI-RS measurement. Particularly, if the periodicity of CSI-RS for measurement is 4ms and the indicated CSI-RS measurement periodicity uses the minimum one of SMTC IE message (e.g.5ms), the offset between CSI-RS occasion timing and the indicated CSI-RS cycle boundary will be variable in the different periodicities. It is impossible to indicate a constant offset in the measurement object IE (e.g. “NRMeasObject”).
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Figure 2.

In conclusion, we can propose that:

Proposal 1: The answer to RAN2 questions can be:

Q-1: Whether CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell.

[RAN4] Yes, CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell, since CSI-RS is based on scheduling but SMTC configuration is derived from the SSB periodicity.  

Q-2: Whether parameters defined in SMTC IE (i.e. periodicity, offset and duration) can be used to indicate CSI-RS measurement timing configuration between LTE master node and NR secondary node.

[RAN4] No. The existing parameters for SMTC configuration is not sufficient to cover all possible CSI-RS configuration.
3 Conclusion
Therefore in this contribution we provided some considerations on these questions [1], and the corresponding LS was also given in other accompanied contribution [2].

Observation 1: It is highly possible that CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell. 

Proposal 1: The answer to RAN2 questions can be:

Q-1: Whether CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell.

[RAN4] Yes, CSI-RS measurement occasions can occur outside the SMTC window for RRM measurements of the same cell, since CSI-RS is based on scheduling but SMTC configuration is derived from the SSB periodicity.  

Q-2: Whether parameters defined in SMTC IE (i.e. periodicity, offset and duration) can be used to indicate CSI-RS measurement timing configuration between LTE master node and NR secondary node.

[RAN4] No. The existing parameters for SMTC configuration is not sufficient to cover all possible CSI-RS configuration.
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