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1. Introduction
In RAN2 #100 Reno meeting, following agreements have been made:
Agreements:
1:	The network can configure the NR SSTD measurement whenever a NR PSCell is configured
2: 	NR SSTD measurement reporting is extended for cells that are not yet configured in the case that no NR PSCell is configured
3:	Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is configured.
4	Introduce one new capability indicator for SSTD measurement for EN-DC when PSCell is not configured.
In this contribution, we discussed the timing reference of SMTC configuration in measObject and X2/Xn signaling, and study on the problems of configuring SMTC in asynchronous network.
2. Timing reference of SMTC configuration
In the current TS38.331, the SMTC configuration is included in measObjectNR, which can be configured per frequency layer, and the SMTC configuration includes following aspects:
· SMTC periodicity, value range {5, 10, 20, 40, 80, 160}ms;
· SMTC window offset, value range [0.. P-1], which P is SMTC periodicity;
· SMTC window duration, value range {1, 2, 3, 4, 5}ms;
· SSB-ToMeasure bitmap, the length of bitmap is various among different SCS. 
According to RAN1 #91 meeting agreements below:
RAN1 #91 Agreement:
· SMTC window timing offset:
· SMTC window timing reference for the timing offset is SFN#0 of the corresponding serving cell.
· Note: For IDLE mode, the serving cell here implies the cell UE is camped on.
From UE’s perspective, upon receiving the SMTC configuration in MO, UE will calculate the corresponding window position, and perform SSB based measurement within the SMTC window, and irrespective of SA or NSA, UE should perform SMTC window calculation based on the timing reference of the serving cell which configures the measurement. 
Observation 1	UE performs SMTC window calculation based on the timing reference of serving cell which configures the measurement. 
Based on observation1, in asynchronous network, for a given frequency, we can easily deduce that, difference node have to configure different SMTC parameters(eg. SMTC offset) in the corresponding MOs. As an example shown in figure1, assuming the granularity of timing difference among different frequencies is integer millisecond(eg. subframe level), for the measured target freq3, the original SMTC configuration of freq3 cells are periodicity=80ms, offset=48, and duration=5ms; for UE1 in cell1 and UE2 in cell2, when measuring inter-freq freq3, considering the timing difference, the suitable SMTC offset sent from cell1 should be adjusted to 57, and 41 for UE2 in cell2.


Figure 1 SMTC window adjustment in asynchronous network
Observation 2	In asynchronous network, for a given frequency, UEs in different serving cell should be configured with different SMTC parameters (e.g. SMTC offset) of that frequency in MO. 
During RAN2 AH1801 meeting, RAN3 sent LS [1] to RAN2 ask for the information required for inter-node exchange, and SMTC configuration is one of the aspects:
In order to achieve functional alignment with inter-eNB case as needed, RAN3 believes that Rel-15 X2 signalling for EN-DC X2 Setup and EN-DC Configuration Update will require: 
· SMTC-Config container (SS-block Measurement Timing Configuration) defined in RAN2 specification, intended to enable the eNB to configure its served UEs to perform inter-RAT measurements of NR cells on a given frequency layer defined by NR-ARFCN 
Since this information is transferred via cell specific signaling, in our opinion, irrespective of the synchronization status between serving cell and neighbour cell, the source node will only transmit the SMTC configuration based on the timing reference of the host cells. 
Observation 3	The SMTC configuration transmitted via X2/Xn interface is based on the timing reference of the host cell.
3. Remain issues in SMTC configuration
In 38.133, RAN4 defines the UE intra-freq and inter-freq measurement behaviour as follow:
SSB based measurements are configured along with one or two measurement timing configuration(s) (SMTC) which provides periodicity, duration and offset information on a window of up to 5ms where the measurements are to be performed.
When measurement gaps are needed, the UE is not expected to detect SSB which start earlier than the gap starting time + switching time, nor detect SSB which end later than the gap end – switching time. Switching time is 0.5ms for frequency range FR1 and 0.25ms for frequency range FR2.
Which means the UE is not required to measure the SSBs outside the SMTC window, as well as the SSBs outside the gap duration when gap is configured. 
Observation 4	In RAN4's spec, UE will not measure the SSBs which outside the SMTC window and measurement gap.
Based on the analysis in section2, for asynchronous network, if serving cell is unaware of the timing difference between serving and (inter freq) neighbour cells, although it can obtain the SMTC configuration of neighbour cells through X2/Xn interface, it’s hard to adjust the SMTC window position in NR measObject, then UE will be unable to detect the target cells on that carrier. 


Figure 2 SMTC configuration exchange in asynchronous network 


Figure 3 improper SMTC window position in asynchronous network
In order to calculate the timing difference in advance, UE can be configured with SFTD measurement, and RAN2 has agreed to extend SFTD measurement for cells that are not yet configured as PSCell, and LS was sent from RAN2 to RAN4 to notify the use case. During RAN4 AH1801 meeting, they reached the consensus that the existing gap patterns for NR measurements can also be applied for SFTD measurements of NR cells when EN-DC is not configured in [2], and approved the WF on “inter-RAT SFTD measurement for EN-DC capable UE” in [3], within this way forward, following alternative solution for SFTD measurement are going to be discussed in RAN4 next meeting(Athens Feb):
SFTD Measurement execution:
· Measurements conducted without support of measurement gaps
· Measurements confined to measurement gaps
Based on our analysis, if RAN4 choose the first approach, then network is able to configure SFTD without configuring gap to obtain timing difference; however if RAN4 decides to choose the second approach, which means SFTD measurement can only be executed within gap duration, thus without knowing the timing difference(especially SFN level and subframe level), it’s difficult for network to correctly configure the SMTC window position as well as gap position, which will result in the SFTD measurement failure. We summarized the problems below:
Problems: 
1. In asynchronous network, it is hard for network to configure suitable SMTC configuration in MO when network is unaware of the timing difference between serving cell and neighbour cell;
2. It's impossible for network to configure suitable gap position when network derives an improper SMTC window position;
3. RAN4 haven’t decide whether SFTD measurement shall be executed with gap assistance or not, if gap is needed, then SFTD measurement procedure may fail when configured with improper gap position.
In order to solve the above problems, in our view, we can consider the following solutions:
Solution 1: 	For asynchronous network, network always configure 5ms SMTC periodicity for all carrier frequencies. In this way, UE is able to detect at least one SSB of target cell irrespective of the configured gap position and SMTC window position(same as LTE).   
Solution 2:	Send LS to RAN4 to notify the requirement of SFTD measurement without gap assistant.
In our view, for early deployment and inter-operator deployment, without knowing the synchronization status and timing difference among different nodes, the problem will probably happen, and we should find a way to solve them. 
Proposal 1	RAN2 is kindly asked to discuss and decide the solution for configuring suitable SMTC configuration in asynchronous network. 
Solution 1: For asynchronous network, network always configure 5ms SMTC periodicity for all carrier frequencies. In this way, UE is able to detect at least one SSB of target cell irrespective of the configured gap position and SMTC window position(same as LTE).   
[bookmark: _GoBack]Solution 2:	Send LS to RAN4 to notify the requirement of SFTD measurement without gap assistance.

4. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
Observation 1	UE performs SMTC window calculation based on the timing reference of serving cell which configures the measurement. 
Observation 2	In asynchronous network, for a given frequency, UEs in different serving cell should be configured with different SMTC parameters(eg. SMTC offset) of that frequency in MO . 
Observation 3	The SMTC configuration transmitted via X2/Xn interface is based on the timing reference of the host cell.
Observation 4	In RAN4's spec, UE will not measure the SSBs which outside the SMTC window and measurement gap.
Proposal 1	RAN2 is kindly asked to discuss the solution for configuring suitable SMTC configuration in asynchronous network. 
Solution 1: For asynchronous network, network always configure 5ms SMTC periodicity for all carrier frequencies. In this way, UE is able to detect at least one SSB of target cell irrespective of the configured gap position and SMTC window position (same as LTE).   
Solution 2:	Send LS to RAN4 to notify the requirement of SFTD measurement without gap assistance.
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