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Introduction
In RAN4#91 meeting, a Way Forward on RRM requirements for NR-U was approved which summarized the impact of NR-U carriers in PCell, PSCell, and Scell on existing core requirements [1]. In this paper, we present discussion points that can generally be applied to NR-U RRM requirements. More detailed discussions on each RRM topic are presented in our other papers [5-10]. 
Discussion
In LTE LAA, the applicable RRM requirements were based on DRS Measurement Time Configuration (DMTC). Outside of DMTC window, UE does not consider Discovery Reference Signal (DRS) transmission for measurements including RRM measurements. The DMTC in LTE LAA is 6ms long and periodicity can be configured to be one from the set of {40ms, 80ms, 160ms} [2]. As evident from latest NR-U SR [3], there has not been much discussion or progress on the definition, configuration, and usage of DMTC in NR-U yet. However, it is likely that the same principles apply wherein UE is expected to perform operations related to RRM based on RS availability in DMTC. Therefore, most, if not all, RRM requirements in NR-U can be based on DMTC instead of SMTC. 
Observation 1. Similar to LTE LAA, in NR-U, UE is expected to perform operations related to RRM based on RS availability in DMTC. Most, if not all, RRM requirements for NR-U can be based on DMTC instead of SMTC.
It is also not clear whether minimum DMTC period can be 20ms (similar to minimum SMTC period) or 40ms (similar to LTE LAA). The current agreements regarding DMTC are as follows [3]:

Agreement:
The maximum DRS transmission window duration is 5 ms.
· The maximum number of candidate SSB positions within a DRS transmission window, Y, is selected as Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS.
· Note: The number of starting points for DRS transmissions with the 5 ms window that can use a Cat. 2 LBT is to be discussed further as part of channel access discussions.
· FFS: If the DRS transmission window is configurable, and if yes, how to configure and indicate the window, including the range of configurable values.

Agreement: 
For a given cell, the UE may assume that the PBCH DMRS sequence index is the same for SS/PBCH blocks that are transmitted at the same candidate positions across DRS transmission windows.

Agreement:
UE determines serving cell timing from the detected SSB candidate position, where the SSB candidate positions within the DRS transmission window are indexed from 0,…,Y-1 (Y = 10 for 15 kHz SCS and Y = 20 for 30 kHz SCS).



A key observation is that maximum length of DMTC window is 5ms but it may also be possible to configure DMTC window length to be less than 5ms when gNB does not have many DL beams. However, informing UE of shorter window length will only be possible after RRC connection. Hence, in initial access, UE may assume the max length of 5ms. 
Observation 2. Maximum length of DMTC window is 5ms. Shorter window length length may be possible when gNB does not have many DL beams. Informing UE of shorter DMTC window will only be possible after RRC connection. In initial access, UE may assume the max length of 5ms. 
In LTE LAA (FS3), some of the RRM requirements that depend on signal availability are extended by addition of the number of times the DRS is not available at the UE during the time period where the RRM function is being executed. SCell activation delay requirements (clause 7.7.10 [2]) and DRS measurements (clause 8.11) can be named as examples. Moreover, in some delay requirements (e.g., DRS measurements in clause 8.11), no requirements are applicable if the number of missing DRS exceeds a max value. We believe the same methodology can be used for NR-U RRM requirements when appropriate. Measurement accuracy (RSRP, RSRQ,…) is one of the cases where this methodology is not appropriate. 
Observation 3. In LTE LAA (FS3), some of the RRM requirements that depend on signal availability are extended by addition of the number of times the DRS is not available at the UE during the time period where the RRM function is being executed. Moreover, some RRM requirements are not applicable if the number of missing DRS exceeds a max value. 
Proposal 1. RAN4 to adopt the same methodology as in LTE LAA (extension of delay requirements by the number of occasions the signal is not available) for NR-U RRM requirements when appropriate. 
The RRM requirements related to non-NR-U carriers or cells being listed in [1] should not depend on signal availability and therefore should remain the same as existing requirements. The following are a few examples:
· Reselection from NR-U PCell to NR/LTE cells
· HO to NR/LTE cells
· Interruptions due to operations in non-NR-U serving cell (scenario A and B) 
 
Proposal 2. The RRM requirements related to non-NR-U carriers or cells do not depend on signal availability and therefore should remain the same as existing requirements. The following are a few examples:
· Reselection from NR-U PCell to NR/LTE cells
· HO to NR/LTE cells
· Interruptions due to operations in non-NR-U serving cell (scenario A and B) 

Some of the RRM requirements outlined in [1] do not depend on signal availability and there is no reason to believe they cannot be applied to NR-U. For instance, active BWP switching delay (clause 8.6 of [4]) and interruptions (clauses 8.2.1.2.7 for scenario B and 8.2.2.2.5 of [4] for scenarios A/C) requirements in FR1 still apply to NR-U and no new requirements are needed.
Proposal 3.  Active BWP switching delay (clause 8.6 of [4]) and interruptions (clauses 8.2.1.2.7 for scenario B and 8.2.2.2.5 of [4] for scenarios A/C) requirements in FR1 still apply to NR-U and no new requirements are needed.
Conclusions
Observation 1. Similar to LTE LAA, in NR-U, UE is expected to perform operations related to RRM based on RS availability in DMTC. Most, if not all, RRM requirements for NR-U can be based on DMTC instead of SMTC.
Observation 2. Maximum length of DMTC window is 5ms. Shorter window length length may be possible when gNB does not have many DL beams. Informing UE of shorter DMTC window will only be possible after RRC connection. In initial access, UE may assume the max length of 5ms. 
Observation 3. In LTE LAA (FS3), some of the RRM requirements that depend on signal availability are extended by addition of the number of times the DRS is not available at the UE during the time period where the RRM function is being executed. Moreover, some RRM requirements are not applicable if the number of missing DRS exceeds a max value. 
Proposal 1. RAN4 to adopt the same methodology as in LTE LAA (extension of delay requirements by the number of occasions the signal is not available) for NR-U RRM requirements when appropriate. 
Proposal 2. The RRM requirements related to non-NR-U carriers or cells do not depend on signal availability and therefore should remain the same as existing requirements. The following are a few examples:
· Reselection from NR-U PCell to NR/LTE cells
· HO to NR/LTE cells
· Interruptions due to operations in non-NR-U serving cell (scenario A and B) 

Proposal 3.  Active BWP switching delay (clause 8.6 of [4]) and interruptions (clauses 8.2.1.2.7 for scenario B and 8.2.2.2.5 of [4] for scenarios A/C) requirements in FR1 still apply to NR-U and no new requirements are needed.
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