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1. Introduction
Please refer [1] for details of RAN1 agreements related to bandwidth part (BWP). And there are other agreements on RLM RS configuration from RAN1 as following:
Agreements:
· 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:
· NR supports to configure X RLM-RS resource(s)
· One RLM-RS resource can be either one SS/PBCH block or one CSI-RS resource/port
· The RLM-RS resources are UE-specifically configured at least in case of CSI-RS based RLM
· FFS: how to configure RLM-RS resources in case of SS/PBCH block based RLM
· FFS: whether/which the default RLM-RS resource(s) is defined
· FFS: whether configured RLM-RS resource(s) and RS(s) used for beam failure detection are same or different set
· FFS: in case of CSI-RS based RLM, which CSI-RS is used, beam management CSI-RS or L3 mobility CSI-RS
· FFS: if/how to configure interference measurement resource for RLM
· The symbols used for interference measurement can be same or different from the symbol from RLM-RS resource(s)
· When UE is configured to perform RLM on one or multiple RLM-RS resource(s),
· Periodic IS is indicated if the estimated link quality corresponding to hypothetical PDCCH BLER based on at least Y RLM-RS resource among all configured X RLM-RS resource(s) is above Q_in threshold
· FFS: Y is configurable or fixed, and the value, e.g., Y=1

In this contribution, we focus on the RLM and RLF operation for BWP operation. 
2. RLM operation for BWP
1. Background 
One or multiple BWP is configured per a cell for a UE in connected mode semi-statically. And the UE can be switched to a specific BWP for the communication with gNB among configured BWPs in shorter time scale such as several scheduling intervals. That specific BWP is called the active BWP, and UE can only access one BWP at a time.

2. Issues to be addressed for RLM/RLF.
The DL of Pcell and PScell are only allowed to be monitored by the UE for RLM, which was agreed in RAN1. By the way, Pcell/PScell might consist of multiple BWPs. In this case, there are multiple DL monitoring objects (BWPs) for determining RLF, which is different with single DL monitoring case as in LTE. Then how RLF (from DL monitoring) can be declared and handled? 
At least, RAN1 agreed that single RS type between CSI-RS and SS Block is configured to be monitored for RLM at a time. And the active BWP would have at least CSI-RS configured for RRM whenever switched. Therefore, UE can have at least single RS for RLM whichever BWP in Pcell/PScell UE is staying, and get the periodic indication of IS/OOS from that RS during staying in the Pcell/PScell. 
For solving this issue, the summary of the assumptions inferred from RAN1 agreements are:
Assumption 1: Each BWP has at least single RS to be used for RLM.
Assumption 2: UE has its own RLM parameters configured for each of RS for periodic indication for each RS configured.
Assumption 3: Even different types of RS are configured simultaneously at a BWP, only single RS is chosen for RLM and its related parameter will be used for RLM at a time. 

Based on above assumptions we can have the following observations.
Observation 1: Whichever BWP UE is staying, periodic indication (OOS/IS) can be generated. 

A. Issue 1. Declaration of RLF in Pcell or Pscell when the cell consists of multiple BWPs.
However, according to how the RLM-RS is configured to a UE at a time, still problem might or might not happen. If RLM-RS is configured to be measured at any active BWP by UE, then there is no need to switch the BWP temporally for monitoring RLM-RS. Contrary to this, RLM-RS is configured for some RS located only at the specific BWP. In this case, UE should hop in and out the BWP where the RLM-RS is located. There are some options.
Option1. Monitoring the current active BWP all the time.
Since UE can access only one BWP at a time and periodic RLM indication is given at any BWP, UE can use this BWP agnostic indication for RLF timer operation. UE can use this periodic RLM indication for operating RLF timer during switching among configured BWPs. It seems to be straightforward to adopt this approach if there is no missing point in the performance aspects. 
Option 2. Monitoring RLM dedicated BWP(s).
If RLM-RS is only located at specific BWP i.e, SSB located at initial or default BWP, then UE should move to that BWP for RLM at certain time, and measure the RLM-RS. The indications based on this measurement will trigger or stop the RLF timer, if running. 
We have a preference on Option 1, since it’s simple and no complexity further but there should be a discussion on Option 2 cases too.
Proposal 1. RAN2 should compare the pros and cons of aforementioned Option 1 and 2 for RLF declaration on switching among multiple BWPs and select one between two options.

Considering L3 operation, we have some minor issue:
B. Issue 2. Inherit or reset of L2 parameters when BWP is switched?
Regardless of same or different RLF parameters per BWP, when BWP is switched UE might reset or inherit the # of indications or residual RLF timer value given so far. For example, the configured # of OOS indications for RLF timer start is 3. In one active BWP, 2 IS have been generated, and active BWP is changed. Then should UE start the OOS count from 1 or 3 for RLF timer start? If the BWP has somewhat independence on the channel status each other, resetting the L3 parameters to the default values seems to be appropriate whenever BWP has been switched. This gives the chance to the channel for re-bound through relatively longer evaluation duration for RLF declaration. However, if the opposite case (i.e., BWP has almost similar channel characteristics each other), keeping on-going parameter makes more sense. Since we don’t know yet about the channel quality correlation among BWP, we first should make consensus on this and design the protocol on application of L3 parameter. 
Proposal 2. RAN2 should determine UE operation between either to inherit or to reset of RLF related L3 parameters when active BWP is changed. 

3. Conclusion 
In this contribution, we discussed RLM/RLF operation w.r.t. BWP. The resulting observation and proposals are as follows:
Observation 1: Whichever BWP UE is staying, periodic indication (OOS/IS) can be generated. 
Option1. Monitoring the current active BWP all the time.
Option 2. Monitoring RLM dedicated BWP(s).
Proposal 1. RAN2 should compare the pros and cons of aforementioned Option 1 and 2 for RLF declaration on switching among multiple BWPs and select one between two options.
Proposal 2. RAN2 should determine UE operation between either to inherit or to reset of RLF related L3 parameters when active BWP is changed. 
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