
3GPP TSG-RAN WG2 Meeting #113-e

R2-2101877
Electronic, 25th Jan. – 5th Feb. 2021 

Source:
Samsung
Title:
RRM relaxation for RedCap devices
Agenda Item:
8.12.3.2
Document for:
Discussion and Decision

1. Introduction
In the email discussion [1], there are some controversial issues for RedCap RRM relaxation. This paper will discuss the related issues and introduce new proposals for RRM measurement relaxation of RedCap devices. 
2. Discussion
Before discussing RedCap RRM measurement relaxation, we would like to briefly review two triggering conditions in Rel-16 RRM measurement relaxation for UE power saving. They are defined in TS 38.304 [2] as: 
1) Low mobility criterion: 
(SrxlevRef – Srxlev) < SSearchDeltaP for a period of TSearchDeltaP;
2) Not-at-cell-edge ctriterion:

Srxlev > SSearchThresholdP, and, 
Squal > SSearchThresholdQ, if SSearchThresholdQ is configured,

RP-201386 [3], SID on support of RedCap NR devices, specifies:
	Study UE power saving and battery lifetime enhancement for reduced capability UEs in applicable use cases (e.g. delay tolerant) [RAN2, RAN1]: 

· Reduced PDCCH monitoring by smaller numbers of blind decodes and CCE limits [RAN1].

· Extended DRX for RRC Inactive and/or Idle [RAN2]

· RRM relaxation for stationary devices [RAN2]


In RAN2#112-e, the following agreements for RRM measurement relaxation are made:

	Agreements via email - offline 114:

1. For UE in RRC IDLE/INACTIVE and eDRX cycle is less than 10.24s, paging monitoring does not use PTW and PH, if any.

2. The target REDCAP UE, considering mobility, is not limited to a fixed UE, but can also experience some low mobility, and this, during some “stationary” periods of time.

3. The RRM relaxation of REDCAP UEs is triggered based on measurements, as a baseline. Other triggering conditions for the “level-1” (still device at fixed location) UEs are not excluded, e.g. the possibility to signal their stationary property explicitly.

4. R16 NR RRM relaxation procedures are taken as a baseline to study further enhancements of neighbor cells RRM relaxation for REDCAP UEs in RRC IDLE/INACTIVE.

	Agreements:

1. Relaxation of neighbor cells RRM measurements in RRC_CONNECTED will be studied in this SI/WI
2. RAN2 will study whether lower values than 5.12s for eDRX cycle for RRC_IDLE and RRC_INACTIVE REDCAP UEs, e.g. 2.56s, can also be considered.
3. eDRX cycle extension in RRC_IDLE beyond 10.24s for REDCAP UEs will be studied in this SI/WI. For UE in RRC IDLE and eDRX cycle is equal to 10.24s, among the solution options, we start from the assumption that paging monitoring does not use PTW and PH.
4. the eDRX cycle in RRC_IDLE is extended up to 2621.44s for REDCAP UEs, as a baseline (longer value e.g. 10485.76s can also be considered)


In this discussion, we would like to distinguish RRM relaxation issues for 1) UEs in RRC_IDLE/RRC_INACTVE and 2) UEs in RRC_CONNTECTED.
2.1. RRM measurement relaxation in RRC_IDLE/RRC_INACTIVE

According to the agreement described above, RAN2 will study further enhancements of neighbor cells RRM relaxation for REDCAP UEs in RRC IDLE/INACTIVE, by taking Rel.16 as baseline. In Rel.16 discussion, RAN2 played the role of defining/configuring relaxation conditions (i.e., low mobility and not-at-cell-edge criteria) while RAN4 stipulated corresponding relaxation methods with longer measurement interval. We assume this principle should be kept in R17 RedCap RRM relaxation. 
Proposal 1. RAN2 mainly focuses on defining/configuring triggering conditions for Rel.17 RedCap relaxation. 
According to the SID, RedCap devices require much more energy saving than normal UEs. For example, industrial wireless sensors should operate at least few years without charging battery. Therefore, further RRM relaxation beyond Rel.16 is necessary for "stationary" devices.
Proposal 2. RAN2 has understanding that RAN4 will define further relaxation methods for RedCap UEs beyond Rel.16. 
SID above targets "stationary" RedCap devices for RRM relaxation. In our understanding, the structure of Rel.16 low mobility criterion can be re-used for condition for this "stationary" check, and the stationary criterion needs to be stricter than R16 RRM relaxation criterion (i.e., low mobility criterion). To this end, we propose RAN2 to study the following options for "stationary" criterion:
1) Introduce an additional threshold (i.e., SsearchDeltaP_stationary) threshold where SsearchDeltaP_stationary < SsearchDeltaP 
2) Introduce an additional threshold (i.e., TsearchDeltaP_stationary) where TsearchDeltaP_stationary > TsearchDeltaP
3) Introduce two additional thresholds (i.e., SsearchDeltaP_stationary and TsearchDeltaP_stationary) where SsearchDeltaP_stationary < SsearchDeltaP and TsearchDeltaP_stationary > TsearchDeltaP
Proposal 3. RAN2 studies the following options for stationary criterion, which reuse R16 low mobility criterion:

1) Introduce an additional threshold (i.e., SsearchDeltaP_stationary) threshold where SsearchDeltaP_stationary < SsearchDeltaP 

2) Introduce an additional threshold (i.e., TsearchDeltaP_stationary) where TsearchDeltaP_stationary > TsearchDeltaP
3) Introduce two additional thresholds (i.e., SsearchDeltaP_stationary and TsearchDeltaP_stationary) where SsearchDeltaP_stationary < SsearchDeltaP and TsearchDeltaP_stationary > TsearchDeltaP
However, we have the concern that even though RedCap UE fulfills stationary criterion (i.e., RedCap device is fixed), its serving cell quality may be poor. Then, RRM relaxation of neighboring cells might not be desirable. That's why Rel. 16 relaxation defines not-at-cell-edge criterion as well. Thus, in addition to stationary criterion, we would like RAN2 to study enhancement of Rel.16 not-at-cell-edge criterion for RedCap devices.
Proposal 4. In addition to "stationary" criterion, enhancement of Rel.16 not-at-cell-edge criterion is studied.
2.2. RRM measurement relaxation in RRC_CONNECTED 

In the last meeting, it was agreed that relaxation of neighbor cells RRM measurements in RRC_CONNECTED will be studied. Although RedCap devices stay RRC_IDLE or RRC_INATIVE for most time, power consumption in RRC_CONNECTED would be dominant than RRC_IDLE or RRC_INATIVE. Thus, we believe UE can achieve meaningful power saving through RRM relaxation in RRC_CONNECTED either. However, the problem is this may have negative impact on mobility performance (i.e., seamless handover). To minimize this impact, RAN2 needs to be careful when designing triggering conditions. As the first step for this, we propose RAN2 to study "stationary" criterion for RRC_CONNECTED UEs. This may be same or different with stationary criterion in RRC_IDLE and RRC_INACTIVE.  
Proposal 5. RAN2 first studies stationary criterion for RRC_CONNECTED. This may be same or different with "stationary" criterion in RRC_IDLE and RRC_INACTIVE.
Besides, for UEs in RRC_CONNECTED, we want to keep the same principle with Proposal 4.
Proposal 6. In addition to "stationary" criterion, enhancement of Rel.16 not-at-cell-edge criterion should be studied for RRC_CONNECTED UEs.
3. Conclusion
In this contribution, we study the RRM measurement relaxation for RedCap devices. Based on the discussion, we have the following and proposals:
Proposal 1. RAN2 mainly focuses on defining/configuring triggering conditions for Rel.17 RedCap relaxation. 
Proposal 2. RAN2 has understanding that RAN4 will define further relaxation methods for RedCap UEs beyond Rel.16. 
Proposal 3. RAN2 studies the following options for stationary criterion, which reuse R16 low mobility criterion:

1) Introduce an additional threshold (i.e., SsearchDeltaP_stationary) threshold where SsearchDeltaP_stationary < SsearchDeltaP 

2) Introduce an additional threshold (i.e., TsearchDeltaP_stationary) where TsearchDeltaP_stationary > TsearchDeltaP
3) Introduce two additional thresholds (i.e., SsearchDeltaP_stationary and TsearchDeltaP_stationary) where SsearchDeltaP_stationary < SsearchDeltaP and TsearchDeltaP_stationary > TsearchDeltaP

Proposal 4. In addition to "stationary" criterion, enhancement of Rel.16 not-at-cell-edge criterion is studied.
Proposal 5. RAN2 first studies stationary criterion for RRC_CONNECTED. This may be same or different with "stationary" criterion in RRC_IDLE and RRC_INACTIVE.
Proposal 6. In addition to "stationary" criterion, enhancement of Rel.16 not-at-cell-edge criterion should be studied for RRC_CONNECTED UEs.
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