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1 Introduction

In RAN1#88bis and previous meetings, the following conclusions and agreements on DL RS used for L3 mobility in IDLE and CONNECTED modes were achieved [1]:
Agreements on RAN1#88bis:
· Clarify previous RAN1 agreements on the RSRP definition for DL RRM measurements for L3 mobility as follows

· Define SS block RSRP and CSI-RS RSRP as

· SS block RSRP : measured RSRP from SSS

· FFS additional use of PBCH-DMRS for measurement 

· CSI-RS RSRP : measured RSRP from CSI-RS in connected mode

Conclusions:
· For Mobility

Following remaining issues need to be finalized in the next meeting
· …
· Details on SS block RSRP

· Whether to use of additional PBCH-DMRS for measurement
In this contribution, we discuss the above aspects of SS block RSRP and re-affirm its sufficiency to meet L3 mobility. We also provide our views on the use of PBCH-DMRS for mobility measurements.
2 Measurement based on SS block
2.1 Measurement Performance of NR-SSS
It was agreed to use NR-SSS for DL based RRM measurement for L3 mobility. In the following evaluation, we provide the evaluation results on measurement accuracy of its RSRP based on NR-SSS with an updated  NR-SSS sequences design that is based on the latest agreement in [1], wherein its sequence length is set to be 127.
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Fig 1. delta RSRP for SNR
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The CDF curves of delta RSRP between measured and ideal RSRP to show the measurement accuracy of NR-SSS in IDLE mode are evaluated. The quantity of best or the best received “N” DL signal resource can be used for RRM measurement. To minimize the measurement quantity fluctuation, we have adopted the quantity measured from best 3 SS blocks in our studies. Figure 1 and 2 show the RSRP accuracy results of average of top 3 SS blocks for SNR>=-15dB and SNR>=0dB, respectively. We can also observe that NR-SSS can provide RSRP accuracy within [-4.5, 4.5] dB for 95% samples which satisfies the LTE measurement accuracy requirement [2]. 

Observation 1: NR-SSS with sequence length 127 can provide enough RSRP accuracy performance.
2.2 Considerations on DMRS for PBCH
The benefits to use DMRS for L3 mobility is to improve the measurement accuracy in some scenarios, e.g. when long SS burst periodicity is configured. As DMRS is already agreed in NR for PBCH demodulation, no additional RS overhead is introduced if DMRS is used for L3 mobility. 

In LTE[2], CRS port 0 is mandatory to be used to derive the cell level RSRP and CRS port 1 is optional. Following the same design principle in NR where NR-SSS is mandatory to be used to derive cell level quality for L3 mobility, and UE may optionally use DMRS for PBCH to derive cell level quality. Whether to use DMRS for PBCH is up to UE implementation.
Proposal 1: In addition to NR-SSS, UE may optionally use DMRS for PBCH to derived SS block RSRP as cell level quality for L3 mobility. Whether and how to use DMRS for PBCH is up to UE implementation. No mobility requirement using PBCH-DMRS is needed, pending confirmation from RAN4.
3 SS Block RSRP and CSI-RS RSRP
In addition to SS block RSRP, CSI-RS RSRP is also useful to derive cell level quality for L3 mobility for connected UE. The reasons are as following:
1) SS block RSRP reflect the cell level quality from wide beams, while CSI-RS RSRP can provide cell level quality from narrow beam. Using both NR-SSS and CSI-RS RSRP to derive cell level quality can provide more complete and accurate information for cell-level mobility. Note that CSI-RS RSRP from multiple beams can be averaged to derive cell level quality and it is not necessary to report individual beam level CSI-RS RSRP for L3 mobility.

2) Additional CSI-RS may provide better measurement accuracy (e.g. in terms of delta RSRP) than SS block. Additional CSI-RS can be configured to users with poor measurement accuracy to avoid ping-pong effect. In this case, CSI-RS RSRP is useful to derive accurate cell level quality for L3 mobility.

Network can signal UE to report cell-level quality based on what type of RSRPs, e.g. SS block RSRP only, combination of SS block RSRP and CSI-RS RSRP, or CSI-RS RSRP only. One possible way of combination of SS block RSRP and CSI-RS RSRP is to measure both qualities separately and average them to derive cell level quality. However, RAN2 should decide the merit and use cases of such combination of SS block RSRP and CSI-RS RSRP. 
Proposal 2: CSI-RS RSRP can be used to derived the cell level quality for L3 mobility. Network can signal the UE the report type to use: SS Block RSRP and/or CSI-RS RSRP. RAN2 should confirm if RAN1 needs to define a combined SS block and CSI-RS RSRP.
4 Conclusions

This contribution has provided our view on measurement based on SS block and CSI-RS. The following observation and proposal have been made: 
Observation 1: NR-SSS with sequence length 127 can provide enough RSRP accuracy performance.
Proposal 1: In addition to NR-SSS, UE may optionally use DMRS for PBCH to derived SS block RSRP as cell level quality for L3 mobility. Whether and how to use DMRS for PBCH is up to UE implementation. No mobility requirement using PBCH-DMRS is needed, pending confirmation from RAN4.
Proposal 2: CSI-RS RSRP can be used to derived the cell level quality for L3 mobility. Network can signal the UE the report type to use: SS Block RSRP and/or CSI-RS RSRP. RAN2 should confirm if RAN1 needs to define a combined SS block and CSI-RS RSRP.
References

[1] Chairman's Notes, RAN1 #88bis, April 2017.
[2] TS 36.133, Requirements for support of radio resource management.
Appendix 
Table 3. Link-level evaluation assumptions
	Carrier Frequency
	30 GHz

	Channel Model
	CDL-C

· with delay scaling values of  30 ns for 30 GHz 

· ASA =15 degree, and ASD = 60 degree for  30 GHz

	Subcarrier Spacing(s)
	120 kHz

	SNR 
	 -18dB

	Antenna Configuration at the TRP
	(4,8,2), with directional antenna element (HPBW=650, directivity 8dB)

	Antenna Configuration at the UE
	(2,4,2), with directional antenna element (HPBW=900, directivity 5dB)

	UE speed
	3km/h

	Frequency Offset
	TRP: uniform distribution +/- 0.05 ppm
UE: uniform distribution +/- 10 ppm
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