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1. Introduction
In RAN4 #81, there was further discussion on RRM core requirement for Cat.1 UE with single receiver chain and agreements were captured in WF [1]. In this contribution, we provide our view on remaining issues in RRM core requirements for Cat.1 UE with single receiver chain.
2. Discussion

2.1. RSRP and RSRQ offset for cell reselection
For idle mode cell reselection, it was agreed to reuse legacy intra-frequency and inter-frequency requirements are reused for Cat.1 UE with single receiver chain. On the other hand, RSRP and RSRQ offset for reselection is still TBD since discussion for measurement accuracy was not concluded yet. 
· RSRP and RSRQ offset for reselection are revised
· Intra-frequency reselection
· RSRP offset : 4dB
· Inter-frequency reselection
· re-selection based on ranking : TBD
· RSRP reselections based on absolute priorities  : TBD
· RSRQ reselections based on absolute priorities  : 5dB
For inter-frequency cell reselection for 2 Rx UE, following requirement is specified in 4.2.2.4. 

If the UE is not configured with eDRX_IDLE cycle or configured with an eDRX_IDLE cycle not longer than 20.48 s, the UE shall be able to evaluate whether a newly detectable inter-frequency cell in normal performance group meets the reselection criteria defined in TS36.304 within Kcarrier,normal * Tdetect,EUTRAN_Inter, and able to evaluate whether a newly detectable inter-frequency cell in reduced performance group meets the reselection criteria defined in TS36.304 within 6 * Kcarrier,reduced * Tdetect,EUTRAN_Inter if at least carrier frequency information is provided for inter-frequency neighbour cells by the serving cells when Treselection = 0 provided that the reselection criteria is met by a margin of at least 5dB for reselections based on ranking or 6dB for RSRP reselections based on absolute priorities or 4dB for RSRQ reselections based on absolute priorities.  
Offset for reselection based on ranking is determined by relative inter-frequency RSRP measurement accuracy, which is ±4.5dB for 2 Rx UE. Offset for RSRP reselections based on absolute priorities is determined by absolute inter-frequency RSRP measurement accuracy, which is ±4.5dB for 2 Rx UE. It’s like 1.5dB tightening for RSRP measurement accuracy to reflect better RF calibration is not applied yet. 

Observation 1. 1.5dB tightening in inter-frequency absolute and relative RSRP measurement accuracy requirements is not yet reflected in RSRP offset for inter-frequency reselection based on ranking and absolute priorities. 
For Cat.1 UE with single Rx antenna, we would like to apply 1dB relaxation in consideration of single Rx measurement. At the same time, we would also like to apply 1.5dB tightening for improved RF calibration performance. 
Proposal 1. Specify RSRP offset for re-selection based on ranking as 5.5 dB and RSRP offset for reselections based on absolute priorities as 5.5dB. 

RSRQ offset for reselections based on absolute priorities is determined by absolute inter-frequency RSRQ measurement accuracy, which is ±3.5dB for 2 Rx UE. We would like to apply 1dB relaxation to account for single Rx measurement.
Proposal 2. Specify RSRQ offset for reselections based on absolute priorities as 5dB. 

2.2. RSRP/RSRQ measurement requirement
For RSRP/RSRQ measurement requirements, following two options are on the table. 

· Option 1: Reuse legacy measurement requirement for both intra-frequency and inter-frequency measurement
· 200ms for intra-frequency measurement
· 480ms for inter-frequency measurement
· Option 2: Relax legacy measurement requirement for both intra-frequency and inter-frequency measurement
· 400ms for intra-frequency measurement
· 960ms for inter-frequency measurement
For Cat.1 UE with single receiver chain, we prefer reusing legacy measurement period of 200ms/480ms to provide compatible mobility performance. Since this UE is targeted for wearable device, it is more important to maintain similar mobility performance than to optimize power consumption. 
Proposal 3. Reuse legacy measurement requirement for both intra-frequency and inter-frequency measurement. 
2.3. RSRP/RSRQ measurement accuracy requirement
For RSRP/RSRQ measurement accuracy, following was agreed in WF [1]. 

· Measurement accuracy requirements at -6dB
· Absolute intra-frequency RSRP measurement accuracy : TBD
· Relative intra-frequency RSRP measurement accuracy : ±4 dB
· Absolute intra-frequency RSRQ measurement accuracy : ±4.5 dB
· Absolute inter-frequency RSRP measurement accuracy : TBD
· Relative inter-frequency RSRP measurement accuracy : TBD
· Absolute inter-frequency RSRQ measurement accuracy : ±4.5 dB
· Relative inter-frequency RSRQ measurement accuracy : ±5 dB
The only remaining issue is how to deal with 1.5dB tightening for improved RF calibration performance. We think Cat.1 UE with single Rx chain can also benefit from improved RF calibration. We would like to apply 1dB relaxation to account for single Rx measurement and 1.5dB tightening for enhanced RF calibration. 
Proposal 4. Specify measurement accuracy requirement for Cat.1 UE with single receiver chain as below. 
· Absolute intra-frequency RSRP measurement accuracy : ±5.5 dB
· Absolute inter-frequency RSRP measurement accuracy : ±5.5 dB

· Relative inter-frequency RSRP measurement accuracy : ±5.5 dB

3. Conclusions

In this contribution, we provided our view on remaining issues in RRM core requirements for Cat.1 UE with single receiver chain. Our observations and proposals are
Observation 1. 1.5dB tightening in inter-frequency absolute and relative RSRP measurement accuracy requirements is not yet reflected in RSRP offset for inter-frequency reselection based on ranking and absolute priorities. 

Proposal 1. Specify RSRP offset for re-selection based on ranking as 5.5 dB and RSRP offset for reselections based on absolute priorities as 5.5dB. 

Proposal 2. Specify RSRQ offset for reselections based on absolute priorities as 5dB. 

Proposal 3. Reuse legacy measurement requirement for both intra-frequency and inter-frequency measurement. 

Proposal 4. Specify measurement accuracy requirement for Cat.1 UE with single receiver chain as below. 

· Absolute intra-frequency RSRP measurement accuracy : ±5.5 dB

· Absolute inter-frequency RSRP measurement accuracy : ±5.5 dB

· Relative inter-frequency RSRP measurement accuracy : ±5.5 dB
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