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1   Introduction
In RAN4 #103 meeting, a WF was approved [1]. In this contribution, we discuss the remaining open issues.
2   Discussion
2.1   Resolving Ambiguity in CA Handling
In the latest version of 38.133 clause 8.1.1.1, the relaxed requirement conditions in CA is captured as:
for the UE is performing intra-band carrier aggregation configured with SSB-based or CSI-RS based RLM and CSI-RS based BFD on SCell
However, BFD can be configured on SpCell with SSB/CSI-RS in intra-band CA, and the same conditions as CSI-RS based BFD on SCell cases should apply since that RLM and BFD are on the same band for both cases. 
Observation 1: SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases are missing in the current version of 38.133 clause 8.1.1.1.

Proposal 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. 
2.2   Multiple RS Requirement Correction
Observation 2: The agreement from the previous meeting:

· For exiting condition, 

· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD. 
Can lead to ping-pong since when one RS is below Qin+XdB and the other RS is fluctuating around Qin+XdB, UE may keep entering and exiting power saving if it follows spec defined requirements. 
Proposal 2: Replace Qin+XdB with existing single RS exiting condition:

· For exiting condition, 

Good serving cell quality criterion is not fulfilled when the UE sends out-of-sync indications to the higher layers based on all resource in the set of resources for RLM/BFD.
2.3   Minimum Requirements at Transitions

The transition rule for DRx in legacy requirement is as follows:
When the UE transitions between DRX and no DRX or when DRX cycle periodicity changes, for each RLM-RS resource, for a duration of time equal to the evaluation period corresponding to the second mode after the transition occurs, the UE shall use an evaluation period that is no less than the minimum of evaluation period corresponding to the first mode and the second mode. Subsequent to this duration, the UE shall use an evaluation period corresponding to the second mode for each RLM-RS resource. This requirement shall be applied to both out-of-sync evaluation and in-sync evaluation of the monitored cell.
Note that DRx transition can happen in between a evaluation period, and therefore with the above minimum requirements at transition, UE is required to complete an evaluation period after transition based on the previous DRx cycle if it is longer than the new DRx cycle. If the new DRx transition is longer, the longer evaluation period applies directly after DRx transition. By doing this, we ensure that the evaluation interruption by DRx transition in between an evaluation period doesn’t have impact on the system because UE repeats the evaluation with period the same or longer to the interrupted evaluation period.
Observation 3: The purpose of minimum requirements at transitions is to ensure that UE repeats the evaluation with period the same or longer to the interrupted evaluation period during transition.

However, for power saving, we have the following observations:

Observation 4: Transitions for power saving happens after completing an evaluation period with conditions fulfilled because the good serving cell condition is based on SINR measured with the evaluation period. Therefore, the transition doesn’t interrupt evaluation period and no minimum requirements at transitions are needed.
Proposal 3: No minimum requirements are needed at relaxation mode transitions.
2.4   Test configurations
Observation 5: When N310 = 2 is configured, UE is required to send one additional OOS indicator following legacy requirement instead of new requirements for power saving, and this configuration can verify that whether UE follows legacy requirement after exiting power saving mode.
Proposal 4: Configure N310 = 2 in OOS test to test UE behavior after exiting power saving mode.

Observation 6: Good serving cell condition is mandatory and should be prioritized in test setup. Low mobility condition is the same as R16 and has been verified if UE satisfies the R16 requirements. 
Proposal 5: Only good serving cell quality criterion is configured. 
Proposal 6: To simplify the test configuration, configure one reference signal for RLM and BFD power saving test cases. 
Proposal 7: Since T1 is extended to 5s, SNR2 should be aligned with SNR1, or removing SNR2 is good since T1 is enough to allow UE entering power saving mode. 
2.5   Test requirements

The formulas captured in WF with FFS are the correct test requirement:

Proposal 8: Follow legacy RLM test requirements: 
The UE shall stop transmitting uplink signal no later than D1 seconds after the start of the time duration T3;

With D1 replaced as:

TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin), where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax, and p = 1 since N310 = 2.
Proposal 9: Follow legacy BFD test requirements: 
During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.

No later than time point F occurring no later than D1 after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
With T3 replaced as:
T3= Evaluate_BFD _Relax  + p* TIndication_interval_BFD + 40 ms (the legacy margin), where TEvaluate_BFD _Relax is  TEvaluate_BFD_SSB_Relax or TEvaluate_BFD_CSI-RS_Relax
And D1 set according to DRx cycle configuration.
3   Conclusion
Observation 1: SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases are missing in the current version of 38.133 clause 8.1.1.1.

Proposal 1: Add SSB/CSI-RS based RLM configured with SSB/CSI-RS based BFD on SpCell cases and the corresponding relaxation conditions align to SSB/CSI-RS based RLM configured with CSI-RS based BFD on SCell cases. 
Observation 2: The agreement from the previous meeting:

· For exiting condition, 

· Option 1: good serving cell quality criterion is not fulfilled when the radio link quality is worse than the threshold (Qin + X dB) for all resource in the set of resources for RLM/BFD. 
Can lead to ping-pong since when one RS is below Qin+XdB and the other RS is fluctuating around Qin+XdB, UE may keep entering and exiting power saving if it follows spec defined requirements. 
Proposal 2: Replace Qin+XdB with existing single RS exiting condition:

· For exiting condition, 

Good serving cell quality criterion is not fulfilled when the UE sends out-of-sync indications to the higher layers based on all resource in the set of resources for RLM/BFD.
Observation 3: The purpose of minimum requirements at transitions for legacy RLM/BFD are to ensure that UE repeats the evaluation with period the same or longer to the interrupted evaluation period during transition.

Observation 4: Transitions for power saving happens after completing an evaluation period with conditions fulfilled because the good serving cell condition is based on SINR measured with the evaluation period. Therefore, the transition doesn’t interrupt evaluation period and no minimum requirements at transitions are needed.
Proposal 3: No minimum requirements are needed at relaxation mode transitions.
Observation 5: When N310 = 2 is configured, UE is required to send one additional OOS indicator following legacy requirement instead of new requirements for power saving, and this configuration can verify that whether UE follows legacy requirement after exiting power saving mode.

Proposal 4: Configure N310 = 2 in OOS test to test UE behavior after exiting power saving mode.

Observation 6: Good serving cell condition is mandatory and should be prioritized in test setup. Low mobility condition is the same as R16 and has been verified if UE satisfies the R16 requirements. 

Proposal 5: Only good serving cell quality criterion is configured. 

Proposal 6: To simplify the test configuration, configure one reference signal for RLM and BFD power saving test cases. 

Proposal 7: Since T1 is extended to 5s, SNR2 should be aligned with SNR1, or removing SNR2 is good since T1 is enough to allow UE entering power saving mode. 

Proposal 8: Follow legacy RLM test requirements: 
The UE shall stop transmitting uplink signal no later than D1 seconds after the start of the time duration T3;

With D1 replaced as:

TEvaluate_out_Relax  + p*TIndication_interval + 40 ms (the legacy margin), where TEvaluate_out_Relax is  TEvaluate_out_SSB_Relax or TEvaluate_out_CSI-RS_Relax, and p = 1 since N310 = 2.
Proposal 9: Follow legacy BFD test requirements: 

During T3 the UE shall detect beam failure and initiate link recovery. During T4 and T5 the UE measures and evaluate beam candidate from beam candidate set q1.

No later than time point F occurring no later than D1 after the start of T5, the UE shall transmit preamble on a beam associated with the candidate beam set q1. The UE shall not transmit preamble on a beam associated with the candidate beam set q1 earlier than time point B.
With T3 replaced as:
T3= Evaluate_BFD _Relax  + p* TIndication_interval_BFD + 40 ms (the legacy margin), where TEvaluate_BFD _Relax is  TEvaluate_BFD_SSB_Relax or TEvaluate_BFD_CSI-RS_Relax
And D1 set according to DRx cycle configuration.
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