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Introduction
In Rel-16, the WI of NR RRM requirement enhancement is discussed to specify a list of RRM requirements in [1], however, some of new RRM requirements which has been agreed to be specified were not captured  in Rel-16 WI due to the limitation of scope and timeline, i.e. NR SRS antenna port switching requirement and second pair of BLER for RLM. Thus, in this paper, we provide the justification of WI to specify some new RRM requirements in Rel-17. 
Discussion
RLM requirement enhancement
The function of RLM is to monitor the DL signal quality of the primary cell for the purpose of determining UE out-of-sync or in-sync status. The RLM design has been extensively discussed in RAN1 during many meetings. Reference [2-18] shows the broad interest of this topic in RAN1 from different companies. One of the most important aspects discussed for RLM is whether to support multiple IS/OOS PDCCH BLER pairs for supporting RLM optimization of different service like VoNR and URLLC. Finally RAN1 agreed to support configurability between two pairs of IS/OOS BLER values for RLM purposes at NR-AH#1709 meeting. A LS was also sent to RAN4 to let RAN4 to decide the second BLER pair.
	Agreements:
· For a cell group, 
· A single IS or OOS is reported by the UE 
· A single IS BLER is configured for a UE at time
· A single OOS BLER is configured for a UE at a time
· Configurable from two pairs of values for IS/OOS BLERs
· Detailed pair of values up to RAN4 to decide
· FFS whether the configuration is an explicit RRC configuration or implicitly derived from other parameter
· FFS the case of URLLC & mMTC
· Send an LS to RAN4 capturing the above agreements, and also add:
· For the two pairs of values for IS/OOS BLERs, RAN1 discussed use cases such as VoIP vs. eMBB.


During the subsequent RAN4 meetings, RAN4 indeed had some discussions on this topic. However the specification work for the second IS/OOS BLER pair was not carried out due to the heavy RAN4 work load and different understanding on the purpose of the second BLER pair. Some companies thought that it was designed for VoNR while some others thought that it was for URLLC. 
While From the LS in R1-1809853, very clear background information on the purpose of the second IS/OOS BLER pair was included. It has been observed in LTE, when semi-persistent scheduling is used, the service quality can be adequate also when the SINR is below the level corresponding to a PDCCH BLER of 10%. The most prominent example is for VoLTE. In these cases, it has been observed that the UE triggers RLF also when the voice quality is quite adequate. In other words, RLF may be triggered prematurely. To avoid this situation, RAN1 introduced the additional BLER threshold values for RLM. 
Observation: The second IS/OOS BLER pair is reserved for VoNR service from the primary design purpose of this feature.
We think RLM is a very important feature which impact operators’ network performance and deployment cost. We propose to start a new WI in Rel-17 to define optimized performance for RLM for VoNR as intended by this feature. 
Proposal 1: Start a Rel-17 WI on RLM enhancement for VoNR based on the second IS/OOS BLER pair.
SRS antenna port switching requirement
SRS antenna switching is used to obtain full DL channel information at gNB through channel reciprocity when the UE has fewer transmitting chains than receiving chains. RAN1 has agreed related agreements for SRS antenna switching which are captured as follows:
	Agreements in RAN1 #NR3:
· For antenna switching for SRS transmission within a carrier, at least support 1Tx (in the case of UE with 1T2R) and 2Tx (in the case of UE with 2T4R) antenna switching scheme 
Agreements in RAN1 #AH1801:
· For sounding different antenna ports, the antenna switching time is 15 µsec.
· The UE is configured with a guard period of Y symbols, in which the UE does not transmit any other signal, in the case the SRS resources of a set are transmitted in the same slot. The guard period is in-between the SRS resources of the set.
Table: The minimum guard period between two SRS resources of an SRS resource set for antenna switching
	SCS(KHz)
	Y (symbol)

	15
	1

	30
	1

	60
	1

	120
	2





In the RAN2’s spec. TS38.331, RAN2 has introduced two signaling to report UE’s capability for TX switching impact to other bands.
BandParameters-v1540 ::=            SEQUENCE {
    …
    srs-TxSwitch-v1540              SEQUENCE {
        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},
        txSwitchImpactToRx              INTEGER (1..32)                         OPTIONAL,
        txSwitchWithAnotherBand         INTEGER (1..32)                         OPTIONAL
    }                                                                           OPTIONAL
}
The interruption requirement for SRS antenna switching still hasn’t been captured in RAN4 spec. Since SRS antenna switching in one carrier will possibly influence the reception/transmission for other carriers. Therefore, RAN4 need to study the interruption requirement for SRS antenna switching.
Proposal 2: RAN4 should study the interruption requirement for SRS antenna switching.
Other Leftovers from Rel-15/16
Other leftovers from Rel-15/16, if found appropriate, should also be considered in this Rel-17 WID on further RRM enhancement. All the left overs can be assessed after Rel-16 WIs is finalizing in next quarter.
Conclusion
In this contribution, we provide the justification to specify some enhanced RRM requirements in Rel-17. 
Observation: The second IS/OOS BLER pair is reserved for VoNR service from the primary design purpose of this feature.
Proposal 1: Start a Rel-17 WI on RLM enhancement for VoNR based on the second IS/OOS BLER pair.
Proposal 2: RAN4 should study the interruption requirement for SRS antenna switching.
Proposal 3: Other leftovers from Rel-16 should also be considered, if found appropriate.
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