3GPP TSG-RAN WG2 Meeting #118 electronic          
          R2-2205575
Online, May 9th –20th, 2022, 2022

Agenda item:
6.9.3.2
Source:
CMCC
Title:
Further considerations on RLM BFD relaxation
Document for:
Discussion, Decision
1 Introduction
The baseline of RLM/BFD relaxation was discussed in RAN2#117-e meeting, RAN2 has made the Working Agreement as follows.
Working Agreement: 

· UE can start/stop RLM/BFD relaxation by itself if it meets/fails the relaxation criteria.

· The feature is configured by RRC dedicated signalling, this is the only enable disable function that is supported. 

Besides, cases of the two criteria were listed and the detailed configuration was also discussed.

· The configuration for RLM relaxation feature and BFD relaxation feature are provided in SpCellConfig and SpCellConfig/ScellConfig, respectively.
· Low mobility criterion is configured in NR Pcell for the case of NR SA/ NR CA/ NE-DC/NR-DC, and in the NR PSCell for the case of EN-DC.
· Introduce optional parameter(s) of offset on Qx (Qin for RLM relaxation and FFS for BFD relaxation) for good serving cell quality criterion in dedicated signaling. If the offset is absent, a pre-defined value is used (e.g. FFS [0dB]). FFS on stage-3 details (i.e. value range of parameters).
· Serving cell quality criterion is configured provided in PCell/PScell for RLM relaxation and in PCell/PScell for BFD relaxation (regarding Scell waiting for R4 input)
The Working Agreement was challenged. During TSG RAN 95e, ways forwards[1] including CR updates[2][[3] were explored and the agreements were made accordingly.

· 2: If RLM and or BFD relaxation indication is configured, the indication from the UE to the network is signaled when the UE changes relaxation of RLM and or BFD measurements from relaxed to non-relaxed state or from non-relaxed to relaxed state, subject to a signaling limitation, such as prohibit timer. The case of RLM and or BDF relaxation being configured, while the corresponding indication is not configured shall be supported (details TBD for CR discussion).
However, RAN2 still need discuss some details about the prohibit timer. 
In this contribution, we focus on the left questions like prohibit timer and provide some way forwards.
2 Discussion
RLM/BFD relaxation is introduced to reduce power consumption under two conditions: good serving cell quality; good serving cell quality as well as low mobility. During the RAN2#117-e meeting, some companies argued that the UE behaviour should be under the full control of the network. UE should report the relaxation state transition, so that the state understanding between UE and gNB is consistent. Otherwise, the network performance will be reduced, especially for the connected UE. While others argued that UE’s relaxation followed the criterion which was indeed configured by the network. The discussion about RLM/BFD relaxation continues in RAN#95 and the Working Agreement above is confirmed that when the UE is allowed according to current configured criteria, the UE may decide to relax RLM BFD measurements. 
To solve the concerns about network KPIs mentioned by some network vendors, RAN agreed to introduce the indication from UE to network when the UE changes relaxation state of RLM and or BFD measurements (e.g., from relaxed to non-relaxed state; from non-relaxed to relaxed state). As for the report part, more details were discussed and confirmed in the CR discussion. In the current version of CR[2][3], RRC UE assistance information message is used. In addition to that, the prohibit timer for the RLM/BFD is also proposed to avoid too much signalling which function is similar to other prohibit timers. 
Observation 1: Prohibit timer for the RLM/BFD is proposed to reduce signalling burden.

Though, it is to be decided if BFD relaxation could be applied for SCells in the previous agreement. We observe that it is common understanding in RAN4 that the cell quality criteria are evaluated in each serving cell that either RLM or BFD relaxation is enabled [4]. In this way, If SCells and PCell/PSCell share the same prohibit timer, the UAI may be triggered by the BFD relaxation transition on the SCell and the corresponding prohibit timer starts counting which prevent the report of PCell/PSCell relaxation transition. That is, the relaxation indication for PCell/PSCell which we assume to be more important may be delayed or missed. Thus, we propose that
Proposal 1: The BFD relaxation indication from UE is only applied in PCell/PSCell (i.e. not in SCells).

During TSG RAN discussion, Ericsson insists that the signalling restriction (prohibit timer) in the current CRs impact the consistency of the state understanding between UE and gNB. UE should not perform relaxation state transit during the prohibit timer since it could not report the indication. We agree with the Rapporteur that we could discuss the limitation for relaxed -> non-relaxed and non-relaxed -> relaxed respectively.
relaxed -> non-relaxed
For example, UE with relaxed state evaluates the relaxation criterion when moving from the centre of the cell to the edge. If the limitation applies in both signalling and state transit, the UE continues performing RLM and/or BFD relaxation during the prohibit timer even after relaxed measurement criterion for low mobility and/or for good serving cell quality is met. UE may experience interruption, resulted from RLF/BF/late handover and so on, since it fails to observe the degradation of the radio link quality as soon as possible. Thus, the transition should not be delayed by the prohibit timer.
Observation 2: For relaxed -> non-relaxed, the additional limit that UE could not perform relaxation state transition results in severe issues like UE performance reduction.
non-relaxed -> relaxed

The main purpose of the measurement relaxation is power saving on the UE side. It seems more of a compromise between power saving and network performance if the limitation applies in both signalling and state transit. That is, the UE stays non-relaxed during the prohibit timer at the cost of power consumption but the network will always be informed of whether the UE performs RLM/BFD which maintains the network performance.
Observation 3: For non-relaxed -> relaxed, the additional limit that UE could not perform relaxation state transition results in acceptable issues like UE power consumption.

For the question whether the prohibit timer limits Bi-directional relaxation transitions, we propose not to have the prohibit timer with limiting signalling and state transit only applied in non-relaxed-> relaxed state transition. The UE should be always allowed to go back to the non-relaxed state immediately if it fails the relaxation criterion. In addition, we also have concerns that the additional limit introduces specification influence in RAN4 CR (TS 38.133) and RAN2 CRs (TS 38.300 and TS 38.331). 
Proposal 2: Prohibit timer with limiting signalling and state transit is not applied in relaxed-> non-relaxed state transition.
3 Conclusions
In this contribution, we discuss the left questions like prohibit timer and provide some way forwards.. Following observations and proposals are made in this contribution:
Observation 1: Prohibit timer for the RLM/BFD is proposed to reduce signalling burden.

Proposal 1: The BFD relaxation indication from UE is only applied in PCell/PSCell (i.e. not in SCells).

Observation 2: For relaxed -> non-relaxed, the additional limit that UE could not perform relaxation state transition results in severe issues like UE performance reduction.
Observation 3: For non-relaxed -> relaxed, the additional limit that UE could not perform relaxation state transition results in acceptable issues like UE power consumption.

Proposal 2: Prohibit timer with limiting signalling and state transit is not applied in relaxed-> non-relaxed state transition.
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