[bookmark: DocumentFor][bookmark: Title][bookmark: OLE_LINK6][bookmark: OLE_LINK5][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting # 100-e	R4-2113887
Electronic Meeting, Aug. 16-27, 2021

Source:	ZTE Corporation
Title:	On RLM and RLF relaxation for UE power saving
Agenda item:	9.14.2
Document for:	Discussion
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 and RAN4 99-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 2-2-2: Good serving cell quality criteria for RLM/BFD: predefined or configured threshold
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.

Issue 2-2-5/2-2-6: Low mobility criteria of RLM/BFD relaxation
The current agreement is that the UE verifies whether the low mobility criterion is fulfilled or not based on the RSRP variation and/or SINR variation, provided that the variation thresholds are configured by the NW. Our proposal is that the low mobility criterion cannot be represented by a single variable such as RSRP or SINR, so a combined metric is best.
Use RSRP variation and SINR variation as the variation thresholds for low mobility criterion.

Issue 2-3-2: Exiting criteria of RLM relaxation – Additional
Here we hold a similar position as last meeting, that the UE shall exit relaxation mode when the radio link quality of the serving cell is worse than a certain threshold, which is higher than Qout. The threshold can be configured by network with margin, or can be FFS.
The UE shall exit relaxation mode when the radio link quality of the serving cell is worse than a certain threshold, which is higher than Qout. The threshold can be configured by network with margin.
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: Use RSRP variation and SINR variation as the variation thresholds for low mobility criterion.
Proposal 4: The UE shall exit relaxation mode when the radio link quality of the serving cell is worse than a certain threshold, which is higher than Qout. The threshold can be configured by network with margin.
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Entering Relaxation criteria

Issue 2-2-1: Good serving cell quality criteria for RLM/BFD: the radio link quality

metric for RLM

- UE reuse the SINR for RLM/BFD evaluation when determine whether the serving cell quality
criteria is fulfilled or not

* FFS what is the SINR definition
* FFS whether RSRP is also needed for RLM/BFD as additional condition

Issue 2-2-2: Good serving cell quality criteria for RLM/BFD: predefined or

configured threshold
« Option A: The thresholds are configured to the UE by the network

« FFS: based on a set of discrete threshold values.
+ Option B: The thresholds can be pre-defined.




image2.png
Entering Relaxation criteria

Issue 2-2-5/2-2-6: Low mobility criteria of RLM/BFD relaxation

« UE verifies whether the low mobility criterion is fulfilled or not based on the RSRP
variation and/or SINR variation, provided that the variation thresholds are
configured by the NW.

« FFS the variation thresholds for low mobility criterion
* Option 1: RSRP variation
+ Option 2: SINR variation
+ Option 3: RSRP variation and SINR variation.

* FFS how to calculate the variation
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During Relaxation

Issue 2-4-3: Relaxation scheme and specification impact
FFS

« Option 1: Relaxed RLM/BFD requirements are introduced in new subsections within the
existing RLM/BFD sections TS 38.133.

+ Option 2: no new subsection only for short DRX

Issue 2-4-4a: Different Relaxation factors between FR1 and FR2

- Different Relaxation factors are allowed for FR1 and FR2.
+ FFS whether to apply different relaxation factors for SSB and CSI-RS based evaluations in FR2
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During Relaxation

Issue 2-4-0: UE behaviour when the measured SINR is worse than Qout during the relaxation mode
FFS whether it would happen if the threshold for exiting criteria is defined as a certain value higher than Qout
FFS the following options
- Option 1:
- UEis required to send the first OOS indication to higher layers and required to start N310 immediately
- The evaluation period of the first 00S indication is the relaxed evaluation period i the relaxation mode.
- Forinformation, assuming the relaxation factor is K,
« thefist 00S evaluation period is K*T_evaluate_out S8,
« the observation period for the ext criteria is K*T_evaluate_out_SSB.
- Option 2:
- UEis not required to send the first 0OS indication to higher layers.
« The 00 indication based on relaxed measurement is not sent to higher layers.

+ Afer ext UE i require to send the st 005 inicaton afternormal evaluation period f SNR<Qout, The evlustion period
of the first 00 indication is the summation of the evaluation period in the relaxation mode + normal evaluation period.

- Forinformation, assuming UE i applying RLM/BFD measurement relaxation
- given the fist OOS evaluation period is 2*T_evaluate_out_S58,

« the observation period for the exit criteria is T_evaluate_out_SS8. The power saving gain when applying RUM/BFD
relaxation s achieved by using less samples for exit citeria evaluation. Measurement accuracy needs to be
investigated.

- Option 3: UE follows the legacy behaviour for sending 00S indications.





