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1. Introduction
In the last RAN4 meeting, a WF on RRM core and performance requirements for Cat.1 UE with 1 Rx was approved[1]. Most of the requirement for cell identification and measurements are decided, only except RSRP measurement delay and accuracy.
	Cell identification delay

· Intra-frequency

· Option 1: 600 ms + measurement period (200 ms) = 800 ms

· Option 2: 600 ms + measurement period (400 ms) = 1000 ms

RSRP/RSRQ measurement

· Investigate following two options

· 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

RSRP/RSRQ measurement accuracy

· Methodology

· Relax requirement by 1dB by reflecting single Rx measurement

· RF calibration improvement

· Option 1: no tightening

· Option 2: Tighten by 1.5dB

· 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


In this contribution the analysis for the remaining issues are provided and some proposal on specification are drawn in the end.
2. Discussion
2.1. RSRP/RSRQ measurement
RSRP/RSRQ measurement delay could be a starting point of this discussion, since in cell identification one RSRP/RSRQ measurement is also included. 
In previous discussion for Cat0 UE, we adopt the methodology of 80ms CRS sampling interval and 5 samples for RSRP/RSRQ measurement in order to control the power consumption, and therefore we specified 400ms as the measurement delay requirement. For Cat1 1Rx UE, the use case is designed for mostly wearable devices in the WID, and then we need to consider both power consumption and mobility performance during the requirement discussion.

· Power consumption: Wearable devices (such as smart watch) also need low power consumption to make sure that the battery can last as long as possible. 400ms (80ms measurement interval and 5 samples) for measurement delay is preferred.
· Mobility performance: Cat1 1Rx UE also need to support full mobility cases, the distance change from extending delay from 200ms to 400ms is only 6~7meters under 120km/h velocity, which almost has no difference from legacy UE. Additionally, Cat0 UE is designed to support all the mobility cases as well, and so we can use the Cat0 UE RSRP measurement delay requirement for Cat1 1Rx UE.
Proposal 1: intra-frequency RSRP/RSRQ measurement requirement for Cat1 1Rx UE shall be specified as 400ms.
The measurement period for intra frequency measurements is 400ms for Cat1 UE, which is a doubled measurement period from legacy LTE UE (200ms). We propose to extend the basic inter-frequency RSRP/RSRQ measurement period to 480*2=960ms for Cat1 1Rx UE, considering both power consumption and mobility performances as well. 
Proposal 2: inter-frequency RSRP/RSRQ measurement requirement for Cat1 1Rx UE shall be specified as 960ms.

2.2.  RSRP measurement accuracy

Since the Cat0 UE has one antenna and the side condition of Cat0 UE is also same with Cat1 1Rx UE, the intra-frequency RSRP accuracy requirement of Cat0 UE can be reused for Cat1 1Rx UE. Additionally, the RF calibration enhancement is not reflected for Cat0 UE because of power consumption and low cost, and here Cat1 1Rx UE can also be considered as low cost device (e.g. smart watches or smart scales) and also need low power consumption.
Proposal 3: intra-frequency RSRP accuracy requirement of Cat1 shall be specified as ±7dB, without any RF calibration improvement. 
For legacy UE, the accuracy of inter-frequency absolute RSRP is always same as intra-frequency absolute RSRP, since enough samples are collected at UE regardless of intra-frequency or inter-frequency measurement, and meanwhile we propose to reuse the intra-frequency RSRP accuracy of Cat0 for Cat1 1RX UE, so here the inter-frequency absolute RSRP accuracy for Cat1 1Rx UE shall be same as the intra-frequency absolute RSRP accuracy for Cat0 UE.
Proposal 4: inter-frequency absolute RSRP accuracy requirement for Cat1 1Rx UE shall be same as the intra-frequency absolute RSRP accuracy requirement for Cat1 UE.
For inter-frequency relative RSRP accuracy requirement, we shall consider some relax from legacy UE without RSRP measurement enhancement. Since intra-frequency absolute/relative RSRP accuracy for Cat0 UE have 1dB relax from legacy UE without RSRP measurement enhancement and proposal 4 above defined that inter-frequency absolute RSRP accuracy requirement for Cat1 1Rx UE shall be same as the intra-frequency absolute RSRP accuracy requirement for Cat0 UE, the inter-frequency relative RSRP accuracy requirement for Cat1 1Rx UE shall be relax 1dB from legacy LTE UE without RF calibration improvement.
Proposal 5: inter-frequency relative RSRP accuracy requirement for Cat1 1Rx UE shall be relax 1dB from legacy LTE UE without RF calibration improvement.
Based on the analysis above, the accuracy requirement table can be as below,

Proposal 6: the RSRP accuracy requirements shall be specified as in table 1.

 Table 1. Comparison of RSRP accuracy for legacy and Cat1 1Rx UE

	UE type
	Intra-freq absolute RSRP
	Inter-freq absolute RSRP
	Inter-freq relative RSRP

	Legacy
	(4.5dB with Ês/Iot(-6 dB(Io≤-70dBm)

(8dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(4.5dB with Ês/Iot(-6 dB(Io≤-70dBm)

(8dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(4.5dB with Ês/Iot(-6 dB

	Cat1 1Rx
	(7dB with Ês/Iot(-6 dB(Io≤-70dBm)

(9dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(7dB with Ês/Iot(-6 dB(Io≤-70dBm)

(9dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(7dB with Ês/Iot(-6 dB


3. Conclusions

In this contribution the analysis for the remaining issues are provided and some proposal on specification are drawn ias below.
Proposal 1: intra-frequency RSRP/RSRQ measurement requirement for Cat1 1Rx UE shall be specified as 400ms.

Proposal 2: inter-frequency RSRP/RSRQ measurement requirement for Cat1 1Rx UE shall be specified as 960ms.

Proposal 3: intra-frequency RSRP accuracy requirement of Cat1 shall be specified as ±7dB, without any RF calibration improvement. 

Proposal 4: inter-frequency absolute RSRP accuracy requirement for Cat1 1Rx UE shall be same as the intra-frequency absolute RSRP accuracy requirement for Cat1 UE.
Proposal 5: inter-frequency relative RSRP accuracy requirement for Cat1 1Rx UE shall be relax 1dB from legacy LTE UE without RF calibration improvement.
Proposal 6: the RSRP accuracy requirements shall be specified as in table 2.

 Table 2. RSRP accuracy requirements for Cat1 1Rx UE

	UE type
	Intra-freq absolute RSRP
	Inter-freq absolute RSRP
	Inter-freq relative RSRP

	Cat1 1Rx
	(7dB with Ês/Iot(-6 dB(Io≤-70dBm)

(9dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(7dB with Ês/Iot(-6 dB(Io≤-70dBm)

(9dB with Ês/Iot(-6 dB(-50dBm≥Io≥-70dBm)
	(7dB with Ês/Iot(-6 dB
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