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1. Introduction

During previous RAN1 meetings, the following agreements were reached on NR RLM.
Agreements(RAN1#90)
· NR supports RLM on PCell and PSCell only
· For RLM, NR supports to configure a single type of RS for a CORESET for a UE at a time

· FFS on interference measurement resource for each RS type
· Signal and interference measurements for a given CORESET may be performed by using same RX beam
Agreements(RAN1#90bis):

· At least single-port CSI-RS resources, following the same design already agreed for BM, can be used for RLM 

· FFS configuration details, especially w.r.t. interaction with those configured for BM

Agreements(RAN1#90bis):
· Discuss further offline on the maximum # of indicated CSI-RS resources & SS blocks to be used for RLM 

· In case of SS/PBCH block based RLM, the RLM-RS resources are UE-specifically RRC configured, where among L SS Blocks for a given frequency band, each SS block to be used for RLM can be individually indicated

· FFS signalling details (e.g., via bitmap, via SS block index)

· Note: this depends on the max # of SS blocks for RLM

Agreements(RAN1#90bis):

· RLM-RS based on CSI-RS can be separately configured from CSI-RS for BM.

· Framework for signaling CSI-RS for RLM would use the same signaling framework for signaling CSI-RS for BM.

· FFS: additional updates of CSI-RS for RLM based on updates of CSI-RS in BM

· Note: Network can choose to re-use of some or all of CSI-RS resources for BM for CSI-RS for RLM.

· Note: Network can choose to re-use of some or all of CSI-RS resources for BM for CSI-RS for RLM.

Agreements: (RAN1#90bis):

· NR supports configuration of at most X number of RLM-RS (CSI-RS and/or SSB) resources for a UE

· final value of X to be determined in the next meeting and (X <= [8])

· Note: in the deployment scenario where BM is needed, the BM processing and reporting are a pre-requisite for the network to select up to X RLM-RSs.

· FFS: whether to have different number for sub 6 and above 6 GHz
In this contribution, we discuss the details of configuration of the RLM-RS.  
2. Discussion  
During last RAN1#meeting and during the email discussion[90b-NR-09], whether both SS/PBCH block and CSI-RS could be configured to one UE for RLM measurement at the same time has been discussed. Some companies proposed to configure both types of RLM RS for one one UE at a time, but there is still no specific use case why it was needed. But on the other hand, the UE needs to monitor and measure two types of RLM RS and calculate two kinds of two Hypothetical PDCCH BLER based on these two kinds of RS simutaneously thus the UE complexity would be increased consequently.  Therefore,we propose to support to configure only one type of RLM RS for one UE at a time.

Proposal 1:  It is proposed to support to configure only one type of RLM RS for one UE at a time.

For the number of RLM-RS (CSI-RS and/or SSB) resources configured for a UE, in our view, configuring at most 8 RLM-RS resource would be very sufficient since UEs would not need to monitor’s the data’s transmission with more than 8 downlink beams simutaneously.On the other hand, the complexity would be large if too many RLM-RS are configured. Therefore, it is proposed to configure at most 8 RLM-RS resources for one UE at the same time.

Proposal 2: It is proposed to configure at most 8 RLM-RS resources for one UE at the same time.
For the configuration of RLM-RS, it has been discussed and agreed that in case of SS/PBCH block based RLM, the RLM-RS resources are UE-specifically RRC configured, where among L SS Blocks for a given frequency band, each SS block to be used for RLM can be individually indicated. The signaling is FFS. Two options have been identified:
Option 1: SS Block index based indication

Option 2: bitmap based indication

For option 1, the bits consumed for one SSB index depends on the frequency band, e.g., 3 bits for below 6GHz and 6 bits for above 6GHz. The total number of bits consumed also depends on the maximum number of RLM-RS resources N. Then the total number of bits consumed would be 3*N and 6*N for frequency bands below 6GHz and above 6GHz respectively.
For option 2, the bits consumed for one SSB index also depends on the frequency band. At most L bits would be needed, while L equals to 8 for below 6GHz and L equals to 64 for above 6GHz. Furthermore, considering only the acturally transmitted SS blocks would be used as RLM SS blocks. Then the bitmap can be formed based on the basis of the acturally transmitted SS blocks and then the length of the bitmap used can be further reduced. For example, for below 6GHz if the acurally transmitted SS block indication bitmap is “11001100”,  then RLM RS can be chosen from the 4 acturally transmitted SS blocks. Then only 4 bits are needed for RLM-RS SSB indication. For above 6GHz, similarily, the bitmap can be formed based on the RMSI bitmap(with length of 8+8bits as WA) or the RRC indication full bitmap with 64 bits length.  For example, we can use J+K bits to indicate the RLM SS block, among which J equals to the number of acturally transmitted SS Block group and K equals to the number of acturally transmitted SS Blocks within each group. Then if the number of 8 RLM-RS resources for one UE is 8 at a time, then with the 1st option, 24 and 48 bits would be needed for below 6GHz and above 6GHz respectively, and with the second option at most 8 and 16bits would be needed for below 6GHz and above 6GHz respectively. Based on the above discussion, it seems that bitmap based indication consume less bits than SS Block index based indication. Therefore, we have the following proposal,
Proposal 3:bitmap is used to indicate the SS block for RLM and the bitmap can be formed based on the acturally transmitted SS blocks.
3.  Conclusions
In this contribution, we discussed the details of configuration of the RLM-RS and we have the following proposals: 
Proposal 1:  It is proposed to support to configure only one type of RLM RS for one UE at a time.

Proposal 2: It is proposed to configure at most 8 RLM-RS resources for one UE at the same time.
Proposal 3:bitmap is used to indicate the SS block for RLM and the bitmap can be formed based on the acturally transmitted SS blocks.
