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1	Introduction
In RAN4 98-e, work plan and general aspects for the new work item UE power saving enhancement were discussed. In RAN4 98-bis-e, discussions were more focused on technical issues. Technical discussions related to RLM and RLF were also triggered during the meeting and companies’ views were summarized in WF [1], the content copied below: 
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This paper discusses the open issues listed above in the WF and provide our view.
2	Discussions
We give our views on the above issues one by one.
As to the general principle when defining relaxation cases, we should keep in mind that the basic functions are more critical than enhancements, which means negative system level impact due to RLM/BFD relaxation should be minimized. Power saving on the UE side is for sure desirable, but not at a cost of degraded system performance.
Negative system level impact due to RLM/BFD relaxation should be minimized.

Issue 2-3-2/2-3-3/2-3-4: Good serving cell quality criteria of RLM/BFD relaxation
As to whether the thresholds for RLM/BFD are pre-defined or configured, our opinion is that this shall be configured by the network. There are many application scenarios and many different use cases for R17 NR networks, for instance for vehicular communications, SL communications and so on. Thus, a pre-defined threshold doesn’t give enough flexibility.
Our thinking is that the threshold shall be configured by the network to the UE. 
The thresholds are configured to the UE by the network.
As to relaxation factors, we think that many approaches are essentially very similar to each other. To better align with the relaxation elsewhere in the spec, we suggest to use a relaxation factor.
When relaxing, the evaluation period can be scaled with a relaxation factor. Detailed value for different scenarios are FFS.

Issue 2-3-5: Low mobility criteria of RLM/BFD relaxation
Currently there are 4 options listed:
	Option A: UE will need to verify whether the low mobility criterion is fulfilled based on the channel condition
Option A1: RSRP variation (reuse R16 low mobility criterion and procedure)
Option A2: SINR variation
Option B: UE will not need to verify whether the low mobility criterion is fulfilled based on the channel condition
Option B1: UE defines if the low mobility criterion is fulfilled (e.g. fixed UE) or not fulfilled (e.g. vehicular UE).
Option B2: Network configures whether the low mobility criterion is fulfilled or not
Option C: The low mobility criterion can be left for RAN2 to decide. Send LS to RAN2 to trigger RAN2 discussion.
Option D: Other options on how often UE verifies the low mobility criterion is open for discussions at next meeting.


We think that first of all, the shall be limited to RAN4 discussion and a LS is not necessary. We slightly prefer the option B2 since the measurement results are reported to the network and the network knows whether the UE can enter the relaxation mode or not.
The network configures whether the low mobility criterion is fulfilled or not.

Issue 2-3-6: Exiting criteria of RLM relaxation
Here we have similar view as the issue above, that the proposed exit conditions are essentially similar. These conditions are a metric to show if the channel condition / mobility assumption is not met and thus the UE needs to exit from the relaxation mode. To avoid extra parameters which complicate implementations, we propose that the UE exits relaxation mode when any relaxation criterion is not met.
The UE exits relaxation mode of RLM when any relaxation criterion is not met.

Issue 2-3-7: Exiting criteria of BFD relaxation
Similar to the reasoning above, we propose to re-use the entering condition as exit condition. About the ping-pong effect, actually all options can lead to ping-pong effect. It depends on the actual value of the thresholds.
The UE exits relaxation mode of BFD when any relaxation criterion is not met.

Issue 2-4-2: Are the parameters of relaxation criteria predefined or configurable

We still support the option we proposed during the last meeting, which is that the parameters shall be configured by the network. Furthermore, if the threshold (criteria) is not configured, it means the UE cannot go into relaxation mode.
The relaxation criteria shall be configured by the network to the UE. If the threshold (criteria) is not configured, it means the UE cannot go into relaxation mode.
3	Conclusion
Proposal 1: Negative system level impact due to RLM/BFD relaxation should be minimized.
Proposal 2: The thresholds are configured to the UE by the network.
Proposal 3: When relaxing, the evaluation period can be scaled with a relaxation factor. Detailed value for different scenarios are FFS.
Proposal 4: The network configures whether the low mobility criterion is fulfilled or not.
Proposal 5: The UE exits relaxation mode of RLM when any relaxation criterion is not met.
Proposal 6: The UE exits relaxation mode of BFD when any relaxation criterion is not met.
Proposal 7: The relaxation criteria shall be configured by the network to the UE. If the threshold (criteria) is not configured, it means the UE cannot go into relaxation mode.
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Feasible scenarios for relaxation

* RAN4 conclude the feasible scenario and will define the RLM/BFD requirements for R17
UE measurements relaxation for RLM and/or BFD in work phase for the following cases,

* Case 1: SSB based RLM/BFD measurement relaxation in FR1
* Case 2: CSI-RS based RLM/BFD measurement relaxation in FR1
* Case 3: CSI-RS based RLM/BFD measurement relaxation in FR2
* Case 4: SSB based RLM/BFD measurement relaxation in FR2

* Note: UE is allowed but not mandatory to perform relaxed RLM/BFD measurements
when the relaxation criteria is met in above feasible scenarios.

+ For the feasible cases with positive power saving gain

+ Option 1: When defining relaxation requirement, RAN4 should consider the maximum additional
delay of RLF declaration within a confidence level due to power saving, i.e., the probability of
maximum additional delay vithin x s larger than y, for power saving evaluation on different
schemes.

« further considerations as bellows are considered
+ Option 1: Negative system level impact due to RLM/BFD relaxation should be minimized

= Option 2: RAN4 can further discuss whether the beneficial scenario is a reasonable case for
network configuration.




image2.png
Relaxation criteria

Issue 2-3-1: Criteria of RLM/BED relaxation — General

whether relaxed RLM/BFD requirements can be applied depends on both the serving cell quality and UE
mobility state

= FFS the precise and robust metric for serving cell quality and UE mobility state

Issue 2-3-2/2-3-3/2-3-4: Good serving cell quality criteria of RLM/BFD relaxation
* Good serving cell quality criteria of RLM/BFD relaxation is defined as the radio link quality is better
than a threshold.
« FFS radio link quality > Qout + X (dB) for RLM
« FFS radio link quality > Qout,LR +Y (dB) for BFD relaxation.
« FFS how to derive the values of X, Y
« The radio link quality in good serving cell quality criteria for R17 RLM/BFD relaxation is based on SINR
« FFS how to derive the corresponding SINR level of the threshold used in good serving cell quality
criteria
« FFS which SINR is used
- Option 1: Reuse SINR for RLM/BED evaluation
« FFS whether RSRP s also needed for BFD as additional condition

« FFS: The thresholds are configured or pre-defined.
- FFs: Different threshold configuration (i.. ifferent IEs in RRC signaling )for SSB based and CsI-RS based RLM/BFD is allowed
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Relaxation factors

* FFS on following:

+ Option 1: Evaluation period based on fixed sample number

+ The relaxation factor is implicitly defined, similar to the beam sweeping factor implicitly
defined in FR2 RRM measurement requirements.

+ Option 2: Evaluation period scaling with the relaxation factor

* The relaxation factor is explicitly defined

« FFS whether Different relaxation factors between FR1 and FR2

* FFS whether Different relaxation factors for different SINR range

* FFS whether Different relaxation factors for $SB and CSI-RS

« FFS What UE speed is used as reference for derving the relaxation factor
+ Option 3: Up to UE implementation as long as the additional delay for

RLM/BFD declaration is within the (to be defined) relaxed requirement

+ Other options are not precluded.
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Issue 2-4-2: Are the parameters of relaxation crite
configurable

* The parameters of relaxation criteria can be configured by the network.

+ Option 1: The relaxation criteria shall be configured by the network to the UE. If the threshold
(criteria) is not configured, it means the UE cannot go into relaxation mode.”

predefined or

+ Option 2: The parameters of relaxation criterion of low mobility and entering condition of
good cell quality can be configured by the network. Exit condition of good cell quality is FFS.

+ Option 3: The parameters used in good serving link quality criteria are predefined. FFS other
potential parameters.




