3GPP TSG-RAN WG4 NR-AH Meeting #3
 R4-1709532
Nagoya, Japan, 18 - 21 September, 2017
Source:
LG Electronics
Title:
Discussion about minimum channel bandwidth and SS SCS
Agenda item:
3.2.1.1
Document for:
Discussion
1 Introduction

In RAN1 #88bis meeting, the following agreements were made for subcarrier spacing for SS block.
	· Subcarrier spacings for PSS/SSS for difference freq. ranges: 15kHz/30kHz for below 6 GHz, and 120kHz/240kHz for above 6 GHz
· Note: RAN1 assumes that RAN4 will decide it depending on frequency ranges


Based on existing RAN1 agreement, RAN4 extensive discussed to decide minimum channel bandwidth and SS SCS for specific frequency bands, but no agreement on this issue were made. As a result, RAN4 sent LS to check feasibility whether multiple SS SCS can be specified to RAN1 [1].
Anyway, considering tight time budget to NR completion date, we think that further parallel discussion is also needed regardless RAN1 LS reply. In this contribution, we provide our views about this issue.
2 Discussion

For initial cell detection problem due to multiple SCSSS, there is no issue for NSA NR since SCSSS can be signaled for NSA UE. Thus, even if any single default SCSSS is specified for certain frequency bands, operator can deploy cell using different SCSSS from default SCSS. 

The main problem is initial cell detection for SA UE. Using multiple SCSSS require more hypothesis for SS Block and it might effect on UE complexity, power consumption and initial cell detection time. That is the reason why RAN1 made agreement on the concept of default SCSSS.
In Table 1 and Table 2, we captured current RAN4 agreement for Sub 6 and mmWave, respectively. From Table 1 and 2, we can observe that most of Sub 6 GHz bands already have single agreement for SS block SCS. Anyway, for some bands, there exist multiple SCSSS options based on operator’s input. Also, for mmWave bands, current existing all frequency bands have multiple SCSSS.
Table 1. Current agreement for Sub 6 NR Bands

	Sub 6 NR Bands
	Minimum Channel bandwidth
	SS block sub-carrier spacing 

	1
	5 MHz
	15 kHz 

	3
	5 MHz
	15 kHz

	5
	10MHz / 5MHz
	[30 kHz/15kHz]

	7
	5 MHz
	15 kHz

	8
	5 MHz
	15 kHz

	20
	5 MHz
	15 kHz

	28
	5 MHz
	15 kHz

	41
	10MHz
	30 kHz

	66
	5 MHz / 10MHz
	[15 kHz/30kHz]

	70
	5 MHz
	15 kHz

	71
	5 MHz
	15 kHz

	1.427-1.518 GHz
	5 MHz
	15 kHz

	3.3 – 3.8 GHz
	10 MHz
	[15 kHz/30kHz]

	3.3 - 4.2 GHz
	10 MHz
	[15 kHz/30kHz]

	4.4 - 4.99 GHz
	[40 MHz]
	30 kHz


Table 2. Current agreement for mmWave Bands

	mmWave Bands
	Minimum Channel bandwidth
	SS block sub-carrier spacing 

	24.25 - 27.5 GHz
	50 MHz
	120 kHz /240kHz

	26.5 – 29.5GHz
	50 MHz
	120 kHz /240kHz

	31.8 – 33.4 GHz
	50 MHz
	120 kHz /240kHz

	37 – 40 GHz
	50 MHz
	120 kHz/240kHz


To handle this issue, 3GPP can consider following options;
Option 1. Redesign SS Block to reduce SS block BW, especially in PBCH.
Option 2. Specify different band number per SCSSS for same frequency range.
Option 3. Follow RAN1 agreement and specify single default SCSSS by band specific manner based on the compromise between operators
Option 4. Allow multiple SS SCS for some frequency bands.
For option 1, we think that it is almost impossible considering remaining time budget for NR phase 1 completion date. Also, we need to endure target performance degradation of PBCH design in SS block and as a results, it might effect on NR cell coverage.

For option 2, it might be very strange procedure for band definition in RAN4 perspective. Thus, we think that too many agreements are needed to make actual RAN4 requirements and considering time budget, it seems infeasible. 

For option 3, we already know that there exists contradiction depending on operator’s spectrum holdings. We would like to point out that there is still chance to use large SCSSS for NSA operation. Also, if we recall that SS is more robust than Data, using SCS for SS which is smaller than SCS of Data might little impact on its link performance for that frequency band. Thus, we prefer to consider option 2 as first priority if operator can made compromise agreement.
For option 4, we think that it fully depends on UE implementation since there is no actual initial cell detection requirement in RAN4. Thus, if RAN4 can assume UE perform initial cell detection sequentially, UE complexity is doesn’t matter. Of cause, option 4 effects on its initial cell detection time but it only happen in SA UE operation. Also, we expect that some advanced UE can perform initial cell detection by using more smart strategy.
Proposal 1. Consider to specify default SCS for SS by band specific manner as first priority
Proposal 2. If using multiple SCSSS are allowed, assume that initial cell detection is performed sequentially as baseline UE operation.
3 Conclusion
In this contribution, we provide our views for remaining issues of CBW and SCS for Rel-15 NR. Our proposals are as follows;

Proposal 1. Consider to specify default SCS for SS by band specific manner as first priority

Proposal 2. If using multiple SCSSS are allowed, assume that initial cell detection is performed sequentially as baseline UE operation.
Reference
[1] R4-1706982, “WF on band specific UE channel bandwidth,” NTT DOCOMO
[2] R4-1709187, “LS on NR minimum carrier bandwidth and SS block numerology,” DISH

