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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. 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.
Our thinking is that 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. 
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.
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 (configured by the network) 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 shall revert to the normal RLM operation (i.e. without relaxation) if the relaxation criterion is not met or N310 starts to count (1 out-of-sync indication).
The UE shall revert to the normal BFD operation upon detect 1 beam failure instance indication.
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: 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.
Proposal 2: The UE can determine alone if the criteria (configured by the network) 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 shall revert to the normal RLM operation (i.e. without relaxation) if the relaxation criterion is not met or N310 starts to count (1 out-of-sync indication).
Proposal 4: The UE shall revert to the normal BFD operation upon detect 1 beam failure instance indication.
Proposal 5: For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.
Proposal 6: Take UE mobility as the major factor into the criteria.
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Issue 2- riteria which the UE is allowed to relax the RLM/BM requirements

+ At least take UE mobility into account as the relaxation criteria.
« also take serving cell’s quality into account

* FFS whether and how to take other aspects into account

Issue 2-3-3: How to consider serving cell’s quality as relaxation criteria

* RANA to further discuss how to take serving cell's quality into account for the relaxation criteria
« FFS how to consider serving cell’s quality. E.g. Based on SINR or BLER.
« FFS how to address different UE implantation issues.
« FFS: When radio link quality > Qout + X (dB) for RLM and Qout,LR + ¥ (dB) for BFD relaxation
« Xand Y are FFS.
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Issue 2-3-2: How to consider UE mol y as relaxation criteria
FFS the following options

Option 1: R16 low-mobility criterion should not be directly reused in R17 SINR-based criterion
for RLM/BFD relaxation.

Option 2: R16 RRM relaxation criterion can be used as baseline for RLM/BFD relaxation.

Option 3: “low mobility criteria” should consider both UE velocity and the channel quality
variation.

Option 4: Consider time associated with a given condition when determining UE mobility
state.

Option 5: Low mobility scenario under which the UE is allowed to apply the RLM/BFDEM
requirements is determined and configured to UE by the network

Other options are not precluded
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Issue 2-3-4: Network or UE to determine if the relaxation criteria is fulfilled

* Network to enable and disable this feature.

* FFS Should the relaxation criteria be predefined or configurable?
* FFS Should it be network or UE to determine the relaxation criteria is fulfilled or not?




image4.png
Issue 2-5-1: Reverting to the normal RLM operation

The UE while performing relaxed RLM upon detecting certain number of out-of-sync indications or
upon triggering T310 or upon observed link quality degradation or mobility state change reverts to
the normal RLM operation (i.e. without relaxation).
= FFS the following options

+ Option 1a: revert when the relaxation criterion is not met

+ Option 1b: revert when N310 starts to count, i.e. 1 out-of-sync indication.

+ Option 1c: revert when T310 is running, i.e. N310 out-of-sync indication.

+ Option 1d: revert when observed link quality degradation.

+ Option le: revert regarding observed mobility state change.

- Other options are not precluded
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The following options have been discussed in this meeting

+ Option 1: For intra-band CA case, the UE should relax only on serving cells where the relaxed criteria is fulfilled.

+ Option 2: if UE has fulfilled the criterion for operating RLM/BFD in relaxed mode in one serving cell (spCell), then it is
allowed to operate RUM/BFD i relaxed mode in all other serving cells (e.g. Scells).

+ Option 3:if UE has failed to fulfl the criterion for operating RUM/BFD in relaxed mode in one serving cell (spCell),
then it shall revert to normal RLM/BFD operation (i.e. without relaxation) in all other serving cells (sCells).

+ Other options are not precluded.

« FFS how many cells that UE is required to perform RLM/BFD in intra-band CA/DC.

Issue 2.5-4: Relaxation on PDCCH monitoring
Not to further discuss whether PDCCH monitoring should be relaxed until RAN1 design is stable.

Issue2-5-5: Relaxation rules among serving cells for intra-band CA/DC scenario

. PR

+ Option1: For intra-band CA case, RAN4 to define the same RUM/BFD measurement relaxation criteria for the serving
cells.

+ Other options are not precluded




