3GPP TSG-RAN WG4 Meeting #94-e
R4-2001754
Electronic Meeting, February 24 – March 06, 2020
Source: 
Ericsson
Title: 
Discussions on RRM impact of NR UE power saving
Agenda Item:
8.7.3.1
Document for:
Discussions
1 Introduction
The RRM impact and requirements for UE power saving work item was discussed at previous RAN4 meeting, and the agreements were summarized in [1]. The different scenarios were identified, and applicable RRM relaxation methods were agreed as follows: 
	Scenarios
	Applicable RRM relaxation methods

	Scenarios #1
	FFS: Option 1 and/or 2

	Scenarios #2
	FFS: Option 1 and/or 2

	Scenarios #3
	Option 2


The way forward also contained new open issues as follows:
	· RRM measurement relaxation by reducing the number of frequency layer to be measured is FFS
· The impact on early measurement reporting due to power saving mode:
· Option 1: UE is not allowed to relax or enter any relaxed measurement modes (e.g. based on scenarios defined in slide 2) if UE is configured with early measurement reporting (EMR) and T331 timer is running.

· Other options is not precluded
· RAN4 to study the RRM impact, e.g. timeline of DCI based BWP switch, due to cross-slot scheduling power saving technique if there is any impact to the DCI processing delay based on RAN1 agreements.


In this contribution we discuss these open issues and present our views.
2 Discussions 
2.1 Methods for relaxation for operating scenario 1 and 2
Measurements of neighbour cells
It was agreed at previous meeting to use option 2 as RRM relaxation methods for scenario#3, i.e. the UE is not required to meet the intra-frequency and inter-frequency neighbour cell measurement requirements when the UE is of low mobility and not located at cell edge. 
For operating scenario 1 and 2, our preferred option is to apply the same relaxation methods as agreed for scenario#3. One main advantage of following option 2 for all identified scenarios is that it simplifies the implementation work as well as the work of defining new requirements. Nevertheless, different relaxation methods have been presented and discussed in previous meetings with limited progress, and they are as follows provided that the criteria associated with the operating scenario is fulfilled:
· Not measuring on any neighbour cells

· Extending the measurement period

· Reducing the number of carriers
· Applying carrier specific thresholds

According to IDLE/INACTIVE procedure, the neighbour cell measurements are initiated when the evaluation of serving cell as described in section 4.2.2.2 in [2] using the cell suitability criteria S has failed. Measurements of inter-frequency carriers of higher priority are triggered by comparing Srxlev and Squal to SnonIntraSearchP and SnonIntraSearchQ respectively. The low mobility criteria and not cell-edge criteria are as followed based on latest version of RAN2 running CR [4]:
	5.2.4.X.1
Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:

-
If SSearchDeltaP is configured, (SrxlevRef – Srxlev) < SSearchDeltaP. 

Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
Squal = current Squal value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
[FFS After selecting or reselecting a new cell, or]
-
[FFS If (Srxlev - SrxlevRef) > 0, or]
-
[FFS If the relaxed monitoring criterion has not been met for TSearchDeltaP:]:
-
[The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell].
Editor’s Note: The terminologies of SSearchDeltaP, TSearchDeltaP and SSearchThresholdP/SSearchThresholdQ will be aligned with other specifications (e.g. TS 38.331).
….

5.2.4.X.2
Relaxed measurement criterion for UE not at cell edge
The relaxed measurement criterion for UE not at cell edge is fulfilled when:

-
If SSearchThresholdP is configured, Qrxlevmeas > SSearchThresholdP [FFS and] if SSearchThresholdQ is configured, Qqualmeas > SSearchThresholdQ.

Where

-
Qrxlevmeas = Serving cell RX level value (RSRP).

-
Qqualmeas = Serving cell quality value (RSRQ).



It is observed that the important parameters of the criteria are configurable by the serving base station. This means the criteria can be adapted to the operating scenarios. For example, Tsearch can be set to large value for UEs which are expected to be fully stationary, or it can be set to a smaller value for UEs which operate with moderate mobility. There are currently two options for relaxation under consideration [1]:

	· Option 1: Allow RRM measurements with longer intervals 

· Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements


The advantage of option 2 is that it is a simple approach and it also simplifies the implementations since there is no need to differentiate between the scenarios. However, if option 1 is selected, which is a time domain relaxation achieved by applying a scaling factor to legacy requirements, then it is important that UEs operating in scenario 2 (which are high-speed UEs) are less relaxed than the UEs operating in scenario 1 which can be fully stationary or have limited mobility. In addition, the UE requirements applicable during the transition period (e.g. when UE moves from scenario 1/3 to scenario 2) should be clarified also since the requirements might be different in the different scenarios. 
· Proposal #1: UEs operating in scenarios 1 and 2 are not required to meet the existing intra-frequency and inter-frequency neighbour cell measurement requirements.
· Proposal #2: If option 1 is selected, UEs operating in scenario 2 are less relaxed than in scenario 1 due to its high mobility.
Reducing the number of frequency layers
Anther open issue identified in [1] is related to reducing the number of carriers for measurements:

	· RRM measurement relaxation by reducing the number of frequency layer to be measured is FFS


The maximum number of carriers that a UE supports is a UE capability, but the exact number of carriers (both serving and non-serving carriers) that UE is required to measure is configured by the serving base station. With this flexibility, the network can configure the UE to identify and measure on fewer carriers when the UEs have limited mobility (e.g. in scenario 1 and 3) and can be configured with more carriers when UEs have moderate or high mobility (scenario 2). Thus, no further work is needed in RAN4. 
· Observation #1: Existing procedures already contains tools to configure the number of frequency layers to be measured. 
· Proposal #3: RAN4 shall not define new requirements for reducing the number of frequency layers to be measured. 
Measurements of higher priority carriers

According to the agreement in incoming RAN2 LS [3], measurement relaxation of higher priority carriers is under the scope:  
3
Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 

Typically, the higher priority carriers are used for load balancing. Therefore, it is important that cells of higher priority carriers are identified and measured timely at least in scenarios where the UEs operate with high mobility (scenario 2) compared to other scenarios with limited mobility (scenario 1 and 3).
· Proposal #4: Measurements of higher priority carriers shall not be relaxed in high mobility scenarios (scenario #2). 
Impact of cross-slot scheduling

RAN4 also discussed the RRM impact due to the application delay using K0/K2 values as introduced in RAN1. In our understanding, K0/K1 values indicate starting position of the upcoming PDSCH/PUSCH transmission. However, the PDCCH/DCI processing time remains unaffected and therefore no no impact on the BWP switching delays are expected.

· Proposal #5: No RRM impact due to cross-slot scheduling using K0/K1 are received within the 1st three symbols.
3 Summary
In this contribution we have discussed the open issues of UE power saving modes and its impact on RRM requirements. Based on the discussions, we have made following observation and proposals:
· Proposal #1: UEs operating in scenarios 1 and 2 are not required to meet the existing intra-frequency and inter-frequency neighbour cell measurement requirements.
· Proposal #2: If option 1 is selected, UEs operating in scenario 2 are less relaxed than in scenario 1 due to its high mobility.
· Observation #1: Existing procedures already contains tools to configure the number of frequency layers to be measured. 

· Proposal #3: RAN4 shall not define new requirements for reducing the number of frequency layers to be measured. 

· Proposal #4: Measurements of higher priority carriers shall not be relaxed in high mobility scenarios (scenario #2). 

· Proposal #5: No RRM impact due to cross-slot scheduling using K0/K1 are received within the 1st three symbols.
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