3GPP TSG-RAN WG4 Meeting #90                                                                         R4- 1900356
Athens, Greece, 25th February – 1st March 2019


[bookmark: Source]Agenda Item:	6.12.7.1
Source:	Intel Corporation
Title:	Discussion about remaining issue about NR RLM
Document for:	Discussion
1 	Introduction
In this contribution we will continue to discuss RLM remaining issues. 
· PDCCH configuration
· Rx beam sweeping
2 PDCCH configuration
In last meeting, whether PDCCH configuration is dependent on CORESET still have some remaining issues. It’s agreed that OFDM symbol number and CP length are fixed. However, The SCS and bandwidth are still TBD. 
The main idea of fixing the parameter was to reduce the number of tables/thresholds maintained in the UE side for RLM. However, from our simulation results, we still observed some performance difference for different SCS and CORESET BW configurations. On the other hand, the storage of threshold tables for multiple configuration only require minor memory on the UE side. We propose to use the minimal allowed CORSET BW (24 PRB) into that table, which can be fit into any system bandwidths, while keeping the BLER threshold still SCS dependent. 
Proposal 1: Fix the CORESET BW to be 24 PRB.
Proposal 2: For SSB, SCS is the same as the SCS of RMSI CORESET. For CSI-RS, SCS is the same as the SCS of CORESET QCLed with respective CSI-RS for RLM. 
3 Scale factor for Rx beam sweeping
SSB based RLM
In FR2 in order to allow the UE time for Rx beam sweeping for configured SSB resources for RLM, scale factor of N is introduced in TEvaluate_out  and TEvaluate_in  for evaluation period in FR2 (Table 8.1.2.2-2 of TS 38.133)[1]. In last meeting, two conditions are removed for N=1. Currently the scale factor N is defined as:
	TEvaluate_out_SSB and TEvaluate_in_SSB are defined in Table 8.1.2.2-2 for FR2 with
-	N=1,
if the SSB configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting, and the QCL association is known to UE;
-	N=8, otherwise.




SSB is always the source and is not QCLed with any other RS. The SSB configured for RLM can’t be QCL-TypeD with CSI-RS resource configured for L1-RSRP reporting.  Normally, the beam width of SSB is equal or larger than that of CSI-RS, the coverage of the beam based on SSB is larger than that based on CSI-RS, the beam main direction found by the CSI-RS may not be applied for CSI-RS SSB. On the other hand, CSI-RS resource can be QCL-TypeD with SSB. Therefore, we propose to get rid of the condition 3 and always define N=8 for SSB based RLM. 
Proposal 3: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
CSI-RS based RLM
	TEvaluate_out_CSI-RS and TEvaluate_in_CSI-RS are defined in Table 8.1.3.2-2 for FR2, where
-	N=1,
if the CSI-RS resource configured for RLM is QCL-Type D and TDMed to CSI-RS resources configured for L1-RSRP reporting or SSBs configured for L1-RSRP reporting, all CSI-RS resources configured for RLM are mutually TDMed, and the QCL association is known to UE;
-	N=8, otherwise.




The wording for N=1 is not very clear since the conditions for QCL-TypeD with SSB and CSI-RS are different. It’s better to re-use the wording from BFD for N=1, which separate the conditions for QCL-TypeD with SSB and CSI-RS respectively.
Proposal 4: Define N=1 for CSI-RS based RLM as follows:
N=1,
-	the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
4 [bookmark: _GoBack]Conclusion
In this contribution the remaining issue about RLM are discussed. The following conclusion can be drawn: 
Proposal 1: Fix the CORESET BW to be 24 PRB.
Proposal 2: For SSB, SCS is the same as the SCS of RMSI CORESET. For CSI-RS, SCS is the same as the SCS of CORESET QCLed with respective CSI-RS for RLM. 
Proposal 3: N=1 conditions are not applicable for SSB based RLM. Define N=8 for SSB based RLM. 
Proposal 4: Define N=1 for CSI-RS based RLM as follows:
N=1,
-	the CSI-RS for RLM is QCL-TypeD with SSB for L1-RSRP beam reporting, and the CSI-RS for RLM and SSB for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
Or
-	the CSI-RS for RLM is QCL-TypeD with CSI-RS for L1-RSRP beam reporting with repetition parameter ON, and the CSI-RS for RLM and CSI-RS for L1-RSRP beam reporting are TDM’d, and the CSI-RS for RLM is not in a resource set configured with repetition ON.
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