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1
Introduction
The work item on NR RRM enhancement [1] introduces a number of enhanced NR RRM requirements on top of the baseline RRM requirements defined in the scope of the Rel-15 NR WI [2]. In particular, the RRM requirements for the following procedures are introduced in the scope of the work item:
· SRS carrier switching
· Multiple Scell activation/deactivation
· CGI reading with autonomous gap for NR capable UE
· BWP switching on multiple CCs
· Inter-band CA requirement for FR2
· Inter-frequency measurement without MG
· Mandatory measurement gap patterns
· Spatial relation switch for uplink
· UE specific channel BW change
The corresponding changes are captured in the TS 38-series and 36-series specifications [3]-[8].
2
Description
2.1
SRS carrier switching RRM requirements
SRS carrier switching functionality was defined for NR and LTE carriers in the scope of the Rel-15 NR WI [2], however, the respective requirements were not introduced in the Rel-15 scope. In the Rel-16 NR RRM Enhancements WI the specific UE interruption requirements for the SRS carrier switching are defined for the following cases:
-
LTE SRS carrier switching impacting NR CC

-
NR SRS carrier switching impacting LTE CC

-
NR SRS carrier switching impacting NR CC
The corresponding interruption RRM requirements are specified in TS38.133 clause 8.2 and TS36.133 clause 7.32.2.13.
2.2
Multiple SCell activation/deactivation RRM requirements
In accordance to NR design multiple SCells can be activated/deactivated simultaneously. However, in Rel-15 only single SCell activation/deactivation NR RRM requirements were specified which resulted in an inefficient use of network resources. In the Rel-16 NR RRM Enhancements WI, te SCell activation and deactivation delay and interruption requirements for the case of multiple SCell activation/deactivation in FR1, FR2, and FR1+FR2 are introduced. The corresponding RRM requirements are specified in TS38.133 clause 8.3.7 and 8.3.8.
2.3
CGI reading with autonomous gap for NR capable UE
In Rel-16, the acquisition of CGI information from a neighbouring cell using autonomous gaps is supported. The NR cell CGI reading requirements are defined for NR capable UE in LTE SA, NR SA UE, EN-DC UE, NE-DC UE, and NR-DC. Besides that, the requirements for LTE cell CGI reading for NR SA UE, EN-DC UE, NE-DC UE, and NR-DC UE are defined. The RRM requirements are specified in TS38.133 clause 8.2, 9 and TS36.133 clause 7.32.2, 7.37, 7.36.2.
2.4
BWP switching on multiple CCs

The Rel-15 NR UE BWP switching requirements covered the scenario where a network configured BWP switching on a single component carrier. In practice, the network may configure BWP switching on multiple component carriers and a predictable UE behavior is important. In Rel-16 NR RRM Enhancements WI the requirements for both simultaneous and non-simultaneous BWP switching on multiple CCs, covering DCI based, timer based and RRC based BWP switching are defined. The respective RRM requirements are specified in TS38.133 clause 8.6.2A, 8.6.2B and 8.6.3A.
2.5
Inter-band CA requirement for FR2

The support of the FR2 inter-band CA was introduced in the scope of the FR2 RF WI [9]. In particular, the functionality to support independent beam management on the different CCs was introduced in the scope of [9]. The RRM requirements for inter-band CA requirement for FR2 UE measurement capability of independent Rx beam are defined in the scope of the NR RRM enhancements WI. The RRM requirements are specified in TS38.133 clause 9.2.5 and 9.5.6.
2.6
Inter-frequency measurement without MG
In Rel-15 NR, all the inter-frequency measurements have to be done within measurement gap. However, from UE implementation perspective inter-frequency measurement can be done without MG (inter-frequency RRM measurement and serving cell data reception/transmission can be done concurrently) under certain conditions. In Rel-16, RAN4 defines conditions under which UE can perform inter-frequency measurement without MG. RAN4 also introduces corresponding RRM requirement for CSSF update, which can be found in TS38.133 clause 9.1.5.

2.7
Mandatory measurement gap patterns
Only measurement gap patterns 0 and 1 are mandatorily supported in Rel-15. However, some other measurement gap patterns are also very important in balancing gap overhead and measurement performance. In Rel-16 additional mandatory measurement gap patterns were defined in Rel-16.

· GP#17, GP#18 and GP#19 shall be additional mandatory 
· GP#2, GP#3 and GP#11 shall be additional mandatory for NR only measurement
Besides, a capability to support measurement gap patterns for NR only measurements was introduced. Definition of NR only measurement gaps can be found in TS38.133 Table 9.1.2-2 and Table 9.1.2-3.
2.8
Spatial relation switch for uplink

Uplink spatial relation can be changed since Rel-15. However, in Rel-15 RAN4 only specified RRM requirements for downlink spatial relation change. In Rel-16, delay requirements for spatial relation switch for uplink channels and SRS are defined. Corresponding requirements are specified in TS38.133 clause 8.12.

2.9 UE specific channel BW change
Both active BWP and UE specific channel BW can be dynamically changed in Rel-15. However, in RAN4 RRM only active BWP change requirements were specified in Rel-15. In Rel-16, RRM requirements for UE specific channel BW change are defined. Corresponding requirement can be found in TS38.133 clause 8.2.1.2.11, 8.2.2.2.8 and 8.13.
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