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1	Introduction
In RAN4 97-e, work plan and general aspects for the new work item UE power saving enhancement were discussed. 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 whether the UE or the network can determine for the UE to enter a mode of low mobility and then apply relaxed RLM/BLF requirements, the difference is not fundamental. In CONNECTED mode, the UE will do measurement as configured by the network and report the results to the network so the mobility status of the UE is known to both the network and the UE.
Observation 1: The mobility status of the UE is known to both the network and the UE in CONNECTED mode.
If the group can agree on the above observation, we can the proceed to analyze the advantages of the listed options. In our view, it matters more that what the criteria is than which side would make the decision. The group can discuss directly on the criteria and then discuss on whether / how to define test cases to ensure that the UE behavior is strictly enforced. Thus, we don’t see a problem to allow the UE to determine if the criteria is met and enter the mode to use a relaxed requirements for RLM and RLF if there will be test cases defined to test the correct UE behaviors. 
Whether UE can determine alone if the low mobility criteria is met depends on the testability of the correct UE behavior.
Having network configuring UE to relax requirements would require extra signalling and increase the overhead, which can be seen as a drawback. Thus, if correct UE behaviors can be tested, we prefer to allow the UE to make decision locally. However, since the WI focuses on low mobility UEs, how to evaluate the UE speed and how to configure such speed in test cases remains unclear. To our understanding the UE speed can only be configured implicitly in the tests.
The UE can determine alone if the criteria is met and enter the low mobility mode to use a relaxed requirements for RLM and RLF if there will be test cases defined to test the UE behaviors.
We confirm that the options suggested in the WF for the UE to retreat from low mobility mode and resume applying normal RLM / BLF requirements make sense and shall be specified.
The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 reverts to the normal RLM operation (i.e. without relaxation).
The UE while performing relaxed BFD upon beam failure detection reverts to the normal BFD operation (i.e. without relaxation).
The issue of PDCCH monitoring was raised during the last meeting. Companies observed that if the UE monitors PDCCH as frequently as legacy UEs then entering power saving mode won’t save the UE much power. On the other hand, PDCCH monitoring is crucial for UEs to be scheduled on DL and to be granted UL transmission resources. Whether the UE can relax monitoring PDCCH depends on the data traffic instead of mobility, e.g., if a UE is busy transmitting / receiving on UL / DL then monitoring of PDCCH can’t be relaxed. 
Observation 2: Whether the UE can relax monitoring PDCCH depends on the data traffic instead of mobility.
Observation 3: Monitoring of PDCCH depends on the DRX cycles, which already takes into account the traffic between UE and network.
Since in the approved WI [2] it says “Study the feasibility and performance impact of relaxing UE measurements for RLM and/or BFD, particularly for low mobility UE with short DRX periodicity/cycle, and specify, if agreed, relaxation in the corresponding requirements [RAN4]”, we think it needs further discussion whether relaxation on PDCCH monitoring is within the scope of this WI.
Further discussion whether relaxation on PDCCH monitoring is within the scope of this WI. And whether RAN4 needs to specify anything related to relaxation on PDCCH monitoring.
As for intra-band CA case, currently we think that the UE should relax only on serving cells where the relaxed criteria is fulfilled. This is also aligned with the motivation of the WI, which is to allow the UE save power when the conditions are met. When the criteria is not met, the legacy requirements shall apply.
For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.
As to the criteria, we think UE mobility should be a major factor to be aligned with the WI proposal [2].
Take UE mobility as the major factor into the criteria.
3	Conclusion
Observation 1: The mobility status of the UE is known to both the network and the UE in CONNECTED mode.
Proposal 1: Whether UE can determine alone if the low mobility criteria is met depends on the testability of the correct UE behavior.
Proposal 2: The UE can determine alone if the criteria is met and enter the low mobility mode to use a relaxed requirements for RLM and RLF if there will be test cases defined to test the UE behaviors.
Proposal 3: The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or upon triggering T310 reverts to the normal RLM operation (i.e. without relaxation).
Proposal 4: The UE while performing relaxed BFD upon beam failure detection reverts to the normal BFD operation (i.e. without relaxation).
Observation 2: Whether the UE can relax monitoring PDCCH depends on the data traffic instead of mobility.
Observation 3: Monitoring of PDCCH depends on the DRX cycles, which already takes into account the traffic between UE and network.
Proposal 5: Further discussion whether relaxation on PDCCH monitoring is within the scope of this WI. And whether RAN4 needs to specify anything related to relaxation on PDCCH monitoring.
Proposal 6: For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.
Proposal 7: Take UE mobility as the major factor into the criteria.
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Issue 2-3-3: Network or UE to determine if the criteria for relaxation is
fulfilled

The following options are FFS

« Option 1: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements
is determined by the network.

* Option 2: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements
is determined by the UE.

« Option 3: Low mobility scenario under which the UE is allowed to relax the RLM/BM requirements
is determined by both the network and UE.
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Issue 2-2-2: Evaluation metrics, system impact aspects

+ Study the system impact of relaxed RLM/BFD measurements, taking in to account the following evaluation
metrics:

* increased latency in RLF triggering (for RLM)
* increased latency in beam failure detection and the initiation of beam recovery procedure (for BFD)
+ Delta SINR as one of the performance statistic to evaluate the RLM/BFD performance impact

* RAN4 to discuss the impact of RLM/BM relaxation on PDCCH monitoring.
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Issue 2-3-2: Criteria which the UE is allowed to relax the RLM/BM
requirements

* RANA4 to further study the criteria which the UE is allowed to relax the RLM/BM requirements,
according to UE mobility and/or serving cell’s quality.

* Note: The options discussed in RAN4 97e meeting are listed below for information.
+ Option 1: UE mobility
+ 1a: Low mobility criteria, e.g. R16 RRM relaxation criterion can be used as a starting point.
* 1b: other solutions.

+ Option 2: Serving cell’s quality (e.g. RSRP, SINR)
+ 2a: at-cell-center criteria, e.g. R16 RRM relaxation criterion can be used as a starting point.

+ 2b: the measured SINR is above one additional threshold (e.g. SINR > 2dB).
* 2c: other solutions.
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Issue 2-4-1: Reverting to the normal RLM operation

The following options are FFS

* Option 1: The UE while performing relaxed RLM upon detecting certain number
of out-of-sync indications or upon triggering T310 reverts to the normal RLM

operation (i.e. without relaxation).
* Other options are not precluded
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Issue 2-4-2: Reverting to the normal BM operation

The following options are FFS

* Option 1: The UE while performing relaxed BFD upon beam failure detection
reverts to the normal BFD operation (i.e. without relaxation).

* Other options are not precluded
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Issue 2-4-3: Relaxation of BM when not all serving cells in intra-band
CA/DC meets relaxation criteria

* RANA4 to further discuss the relaxation of BFD when not all serving cells in intra-
band CA/DC meets relaxation criteria.

* The following options are FFS
* Option 1A: relax on all serving cells when the relaxed criteria is fulfilled in one

serving cell.
* Option 1B: relax only on serving cells where the relaxed criteria is fulfilled.

* Option 1C: Other solutions




