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Introduction
This contribution is revised from R1-1715509.
In RAN1#88 meeting [1], it has been agreed that the candidate values of SS burst set periodicity are [5, 10, 20, 40, 80 and 160 ms].
[bookmark: _Toc464256869]Agreements:
· For CONNECTED and IDLE mode UEs, NR should support network indication of SS burst set periodicity and information to derive measurement timing/duration (e.g., time window for NR-SS detection)
· Network provides one SS burst set periodicity information per frequency carrier to UE and information to derive measurement timing/duration if possible
· In case that one SS burst set periodicity and one information regarding timing/duration are indicated, UE assumes the periodicity and timing/duration for all cells on the same carrier
· RAN1 recommends shorter measurement duration than configured periodicity e.g., 1, 5 or 10 ms
· Note that L1/L3 filtering across multiple periods is still allowed
· FFS more than one periodicity/timing/duration indication 
· If the network does not provide indication of SS burst set periodicity and information to derive measurement timing/duration the UE should assume 5 ms as the SS burst set periodicity
· NR should support set of SS burst set periodicity values for adaptation and network indication
· Candidate periodicity values to be evaluated are [5, 10, 20, 40, 80 and 160 ms] 
In addition, based on the agreements of RAN1#89 meeting[2], the transmission of SS blocks within a SS burst set is confined to a 5 ms window. 
Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5 ms window regardless of SS burst set periodicity
In RAN1-NR #2 meeting[3], following agreements on the SMTC have been achieved:
Agreements:
· 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
In RAN1-NR #3 meeting[4], more detailed agreements on SMTC have been achieved:
Agreements:
· Candidate value(s) for SMTC window duration
· At least 1ms, 5 ms are supported
· FFS other values 
Agreements:
· At least for inter-frequency measurement, SS block based RSSI measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
· At least for inter-frequency measurement, SS block based interference measurement resource(s) is confined within at most the measurement gap duration, e.g., 6 msec
In this contribution, we will discuss some remaining issues on the SMTC for inter-frequency CONNECTED mode measurements and focus on the association between the SMTC and the measurement objects.
Discussion
In RAN1-NR #2 meeting, for inter-frequency CONNECTED mode measurements, it was agreed that only single SMTC is configured at least per frequency carrier. Based on above agreements, if a single SMTC is configured per frequency carrier, it needs to be noted that there will be a number of SMTCs to be configured to a UE when there are many inter-frequency objects the UE needs to measure. In this scenario, the configuration of different SMTCs will be complex and it will result in high signaling overheads. A direct solution for these issues is that all the inter-frequency carriers can be allowed to share a single SMTC configuration(i.e. similar to LTE). Besides, even if SMTC is configured per frequency carrier without considering the cost of signaling overheads, these frequency based SMTC configurations can also be identical(i.e. with same measurement window periodicity/duration/offset). Otherwise, such frequency based SMTCs may need a number of non-overlapping measurement windows. Considering that the transmission of a SS burst set is confined to a 5ms window, the max number of the non-overlapping measurement windows within a given time(e.g. 40ms, 160ms) will be limited and the inter-frequency objects can be measured within the given time will be limited as well.
Observation 1: For inter-frequency measurements, different frequency carries may share a single SMTC.


Fig.1.	An example of the mismatched measurements
When different frequency carriers share a single SMTC, it cannot be assumed that the SS burst set periodicities of different cells on these frequency carriers are identical. In other words, the cells on different frequencies may have different SS burst set periodicities and these cells may be measured based on a single SMTC. In this scenario, as shown in Fig.1, when a UE performs inter-frequency measurements, sometimes it may not find any cell within the measurement windows configured by the SMTC, even though there exist several SS blocks (belong to inter-frequency measurement objects) within these measurement windows. For example, within the first measurement window of the SMTC as shown in Fig.1, a UE may perform an inter-frequency measurement on a given frequency (e.g. F3) and do not find any cell on that frequency, when only cells on frequency F1 and cells on frequency F2 are transmitting their SS blocks within the measurement window.
To solve this problem, an indication of the association between the SMTC and the inter-frequency measurement objects needs to be informed to a UE. The indication helps the UE get to know the detectable measurement objects within different measurement windows. Thus, the mismatched measurements as described in Fig.1 can be avoided.
Proposal 1: For inter-frequency measurements, support a UE to be informed of the association between the SMTC and the inter-frequency measurement objects, e.g. the detectable measurement objects within different measurement windows.

Conclusion
In this contribution, we give our considerations on the association between the SMTC and the inter-frequency measurement objects. Based on the above discussion, the following proposal is drawn.
Observation 1: For inter-frequency measurements, different frequency carries may share a single SMTC.
Proposal 1: For inter-frequency measurements, support a UE to be informed of the association between the SMTC and the inter-frequency measurement objects, e.g. the detectable measurement objects within different measurement windows.
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