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Introductions
[bookmark: DocumentFor][bookmark: OLE_LINK13][bookmark: OLE_LINK14]In the LS R1-1911808 from RAN4, there are two questions asked regarding UE measurement and assumptions on CSI-RS outside DRX active time. 
1. Is UE expected to monitor CSI-RS resources for Radio Link Monitoring (while T310 timer is not running), Beam Failure Detection, Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected) and L1-RSRP computation outside DRX active time, if configured? 
2. Will the CSI-RS resources for Radio Link Monitoring, Beam Failure Detection, Candidate Beam Detection [the set q1] and L1-RSRP Computation be always available outside DRX active time, if configured?
In this paper, we share our views on UE measurement behavior and assumptions on CSI-RS outside DRX active time.

Discussion on Q1
It is explicitly captured in 38.214 that for CSI report, the CSI measurement occrus in DRX active time. 
	5.1.6.1   CSI-RS reception procedure
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation, L1-RSRP computation and mobility.
For a CSI-RS resource associated with a NZP-CSI-RS-ResourceSet with the higher layer parameter repetition set to 'on', the UE shall not expect to be configured with CSI-RS over the symbols during which the UE is also configured to monitor the CORESET, while for other NZP-CSI-RS-ResourceSet configurations, if the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable. This also applies to the case when CSI-RS and the CORESET are in different intra-band component carriers, if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
The UE is not expected to receive CSI-RS and SIB1 message in the overlapping PRBs in the OFDM symbols where SIB1 is transmitted. 
If the UE is configured with DRX, the most recent CSI measurement occasion occurs in DRX active time for CSI to be reported.



[bookmark: _Toc11352107][bookmark: _Toc20317997]In section 5.2	UE procedure for reporting channel state information (CSI), L1-RSRP report is explicitly defined as a kind of CSI report as in the following:

	[bookmark: _Toc11352114][bookmark: _Toc20318004]5.2.1.4.2	Report Quantity Configurations
A UE may be configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to either 'none', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI', 'cri-RSRP', 'ssb-Index-RSRP' or 'cri-RI-LI-PMI-CQI'.



Based on above information:
· For L1-RSRP computation: 
· As explicitly stated in 38.214, for CSI report configured with L1-RSRP, the RS measurement is not required to be measured outside DRX active time; 
· Beam Failure Detection:
· The RS UE is expected to use for beam failure detection would be QCLed with the CORESETs UE is monitoring. Such RS is part of the RS for normal BM procedure, which is typically associated with a CSI report. For such RS, as stated above, they are not required to be measured outside active time;
· Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected)
· Candidate beam detection is not different from typical UE BM procedure. UE is also not required to measure the RS outside the DRX active time;
· Radio Link Monitoring (while T310 timer is not running):
· For radio link monitoring, it is explicitly confirmed that TRS could also be monitored by the UE as RLM RS. It is concluded previously that it is up to UE on when to measure the TRS, as stated in the subbullet in the following conclusion in section 3: “no spec impact” on UE measurement outside active time. For RS types other than TRS, we also don’t see the necessity to explicitly require UE to measure the RS outside DRX active time. 
Observation 1: Based on current RAN1 spec, UE is not required to measure CSI-RS resources for Radio Link Monitoring (while T310 timer is not running), Beam Failure Detection, Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected) and L1-RSRP computation outside DRX active time. 
Previous discussions in RAN1 for Q2
1. 
1.1. 
Previously we submitted papers on TRS availability of TRS outside DRX active time [2]. After online clarification of major network vendors, it is common understanding that as long as the TRS is configured, UE could always assume they are available inside or outside DRX active time. 
There is at least the following conclusion previously when TRS patterns were discussed. With such conclusion, it is also obvious that TRS should always be available as long as they are configured:
	Conclusion:
· Periodic SS burst and periodic TRS burst can be arranged such that the UE can utilize one SS burst and one TRS burst for AGC adjustment and T/F tracking before DRX ON
· No further specification impact may be necessary


TRS could be used for RLM monitoring. It is our understanding that for other types of RS, UE could also assume the RS are always available as long as they are configured. Moreover, in feature lead summary (R1-1809933), both the availability of RRM RS and the availability of RLM RS outside DRX active time are explicitly discussed.  The only agreed part is the availability of RRM RS. 
Similarly, for candidate beam detection, beam failure detection and L1-RSRP computation, the CSI-RS resources should always be available as long as they are configured.
Observation 2: Based on previous RAN1 discussion, the CSI-RS resources are always available if configured for Radio Link Monitoring (while T310 timer is not running), Beam Failure Detection, Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected) and L1-RSRP computation. 
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Conclusion
In this contribution, we have the following observations:
Observation 1: Based on current RAN1 spec, UE is not required to measure CSI-RS resources for Radio Link Monitoring (while T310 timer is not running), Beam Failure Detection, Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected) and L1-RSRP computation outside DRX active time. 
Observation 2: Based on previous RAN1 discussion, the CSI-RS resources are always available if configured for Radio Link Monitoring (while T310 timer is not running), Beam Failure Detection, Candidate beam detection [the set q1] (before beam failure detected and after beam failure detected) and L1-RSRP computation. 
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