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1 Introduction
In last meeting, RAN4 discussed two pair of BLER level for IS/OOS based on RAN1 agreements [1]. However, there is still FFS for one pair BLER value such as VoIP service. In this contribution, we provide our view on two pair of BLER value and requirements for RLM. 
2 Discussion
2.1 IS/OOS BLER values

According to RAN1 agreement of two pairs of values for IS/OOS BLER, RAN4 needs to decide detailed values for two pairs. These values can be configured depending on service types such as eMBB and VoIP as considering in RAN1. Detailed RAN1 agreements for RLM during last two meetings are as follow:
· 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
· For the two pairs of values for IS/OOS BLERs, RAN1 discussed use cases such as VoIP vs. eMBB
· The IS/OOS threshold pair index to be used by a UE is explicitly indicated by RRC

· IS/OOS threshold pair index corresponds to a specific IS/OOS threshold pair (to be defined by RAN4)

· FFS on default IS/OOS threshold pair index
RAN4 had consensus for one pair of BLER values is (2%, 10%) for Qin and Qout. However, other pair of BLER values is still open. Depending on service types, the BLER values can be larger or smaller than (2%, 10%), but it is difficult to decide the values since there is no exact design for each service type such as VoIP. RAN4 can only guess that the values for VoIP service might be larger than (2%, 10%). 
· Observation 1: RAN4 can only guess IS/OOS BLER value for another service type since there is no exact physical design and criterion for a service type.

If two pairs of IS/OOS BLER are considered, RLF and service coverage depending on BLER values for service types would be different as shown in Figure 1. In gray region, a UE starts a radio link failure timer, and upon expiry of the timer, RLF occurs for service type 1. So UE is required to re-establish RRC connection to search other cell. However, for service type 2, the gray region is still in-sync case, and there are different cell coverage regions in one UE depending on service types. If service types are changed in gray region, network and UE operation might be vague since service type 2 is in-sync for serving cell. Although detailed use case will be discussed and defined by RAN1, RAN4 should carefully define the IS/OOS BLER for each service type. 
· Observation 2: It might introduce ambiguous operation network and UE using two pairs of BLER values for RLM.
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Figure 1 Example of coverage depending on service types
If a UE is connected by multi-service types at same time, network can only configure single IS/OOS BLER to the UE regardless of service types. In other words, it happens that single pairs of IS/OOS BLER value is applied to all service types. 

· Observation 3: In some case, single pair of IS/OOS BLER value is applied regardless of service types.

In our view, RAN4 needs more time to investigate two pairs of BLER values to capture in TS38.133 and wait to finish RAN1 discussion for detailed use cases. So, considering time line to finalize NSA specification, firstly single pair of IS/OOS BLER should be defined.

· Proposal 1: Consider single pair of IS/OOS BLER value (2%, 10%) for Qin and Qout for NSA specification, and two pair of IS/OOS BLER values could be considered in SA or further release. 
2.2 RLM with / without gaps

RAN4 already had agreements for intra-frequency measurement using gap when the SSB is not located within active UE BWP. In this case, gap based minimum requirement for RLM should be considered. TS38.133 approved by e-mail was captured only minimum requirement for RLM not using gap. So, minimum requirements for RLM using gap should be captured.
· Proposal 2: Minimum requirements for RLM using gap should be captured.
For NSA phase, RAN4 considers only SSB based RLM, so the evaluation period for IS/OOS is related SSB period which is {5, 10, 20, 40, 80, 160} msec. The evaluation period for IS/OOS can be considered as [k samples * ssb-periodicityServginCell]. In consideration of the avoidance of too long time for RLM, the evaluation period could be applied by max{200, [k1 samples * ssb-periodicityServginCell]}msec for out-of-sync and max{100, [k2 samples * ssb-periodicityServginCell]}msec for in-sync. Two successive indication from Layer 1 could be max{10, ssb-periodicityServginCell}msec for non-DRX. For DRX, the evaluation period will depend on DRX cycle. 
For RLM using gap scenarios which is SSB not within UE active BWP, since serving cell SSB can be only measured in measurement gap duration, the evaluation period for IS/OOS should be consider measurement gap period. So, in the same manner as not using gap case, the evaluation time can be max{200, [k1 samples * max{ ssb-periodicityServginCell, MGRP}]}msec for out-of-sync and max{100, [k2 samples * max{ ssb-periodicityServginCell, MGRP}]}msec for in-sync. Two successive indication from Layer 1 could be max{10, max{ssb-periodicityServginCell, MGRP}}msec for non-DRX. For DRX, the evaluation period will depend on DRX cycle.

If Rx beamforming and/or different numerology without simultaneous reception capability are considered, there are some issues for the evaluation time for RLM. 

· The opportunity for monitoring SSB of serving cell will be decreased by Rx beamforming operation to measure target cells and reception different numerology channels.
· If SSB period for serving cell is equal or larger than SMTC period or MGRP, the evaluation time could be increased significantly.
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Figure 2 Example of measurement using gap without RF retuning
For simple example, when the SSB period and MGRP are same period, the opportunity of the monitoring SSB for serving cell is reduced in half as shown in Figure 2. In other words, the evaluation period for RLM will be longer. To avoid these cases, RAN4 needs to consider limited configuration for SSB period, MGRP, and SMTC period although there are many possible configurations among those periods. If we consider that SSB period for serving cell is much smaller than MGRP/SMTC period, too long evaluation period for RLM can be avoided. 
· Proposal 3: RAN4 needs to consider limited configuration for SSB period, SMTC period, and MGRP to avoid too longer evaluation time for IS/OOS.

· Proposal 4: It should be consider that UE can assume that SSB period for serving cell is much smaller than MGRP/SMTC period when using gap without RF retuning.

Under the assumption for Proposal 4, the evaluation time can be used by max{200, [k1 samples * ssb-periodicityServginCell]}msec for out-of-sync and max{100, [k2 samples * ssb-periodicityServginCell]}msec for in-sync in non-DRX. 
Therefore, the evaluation period for IS/OOS can be defined as follow:
RLM not using gaps and using gap without RF retuning
· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * ssb-periodicityServginCell]}msec
· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * ssb-periodicityServginCell]}msec
· Two successive indication from Layer 1 could be max{10, ssb-periodicityServginCell}msec
RLM using gaps,

· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * max{ssb-periodicityServginCell, MGRP}]}msec
· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * max{ssb-periodicityServginCell, MGRP}]}msec
· Two successive indication from Layer 1 could be max{10, max{ssb-periodicityServginCell, MGRP}}msec
k1 and k2 are the number of monitoring SSB samples for OOS and IS, respectively. 
3 Conclusion 
In this contribution, we provide our views on RLM related requirements such as IS/OOS BLER value and RLM with/without gap. 
For IS/OOS BLER values,

· Observation 1: RAN4 can only guess IS/OOS BLER value for another service type since there is no exact physical design and criterion for a service type.

· Observation 2: It might introduce ambiguous operation network and UE using two pairs of BLER values for RLM.

· Observation 3: In some case, single pair of IS/OOS BLER value is applied regardless of service types.

· Proposal 1: Consider single pair of IS/OOS BLER value (2%, 10%) for Qin and Qout for NSA specification, and two pair of IS/OOS BLER values could be considered in SA or further release. 

For RLM with/without gap,

· Proposal 2: Minimum requirements for RLM using gap should be captured.
· Proposal 3: RAN4 needs to consider limited configuration for SSB period, SMTC period, and MGRP to avoid too longer evaluation time for IS/OOS.

· Proposal 4: It should be consider that UE can assume that SSB period for serving cell is much smaller than MGRP/SMTC period when using gap without RF retuning.

Under assumption of proposals, the evaluation period for RLM can be defined as follow for non-DRX, and for DRX, the evaluation period will depend on DRX cycle.

RLM not using gaps and using gap without RF retuning

· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * ssb-periodicityServginCell]}msec

· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * ssb-periodicityServginCell]}msec

· Two successive indication from Layer 1 could be max{10, ssb-periodicityServginCell}msec
RLM using gaps,

· TEvaluate_out_non-DRX_SSB = max{200, [k1 samples * max{ssb-periodicityServginCell, MGRP}]}msec

· TEvaluate_in_non-DRX_SSB = max{100, [k2 samples * max{ssb-periodicityServginCell, MGRP}]}msec

· Two successive indication from Layer 1 could be max{10, max{ssb-periodicityServginCell, MGRP}}msec
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