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1 Introduction

In the previous meeting the key details of the spectrum utilization (minimum guardband and transmission bandwidth configuration) were resolved. In this contribution we address several remaining open issues:
· Spectrum utilization for intra-band contiguous CA

· Minimum guardband for wideband operation

· Minimum guardband for 240 kHz SCS

2 Discussion

2.1 Spectrum utilization for intra-band contiguous CA

In RAN4 #84bis meeting the spectrum utilization for wideband operation was discussed and the following agreements were captured in [1] on the intra-band contiguous CA scenarios:
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« Spectral utilization

+ Option1: Spectral utilization based on individual CCs (UE CC1 and UE CC2)
+ Eg.for SOMHzsub6, SU is 65RBS, for 100MHz SU Is 135, UE configured with 2x50MHzin

100MHz channel is using 130RBs

* Option2: Spectral utilization based on the wider channel bandwidth
+ Eg.for SOMHzsubs, SU is 65RBS, for 100MHz SU is 135, UE configured with 2x50MHzin

100MHz channel i using all 135R8s.




In RAN4 #85 the following agreements on the issues were reached

· Support option 1 as mandatory(default)

· Option1: Spectral utilization based on individual CCs (UE CC1 and UE CC2)

· E.g. for 50MHz sub6, SU is 65RBs, for 100MHz SU is 135, UE configured with 2x50MHz in 100MHz channel is using 130RBs

· FFS for UE capability to support SU according to wide channel bandwidth 

Depending on UE implementation (single/multiple RF) wider channel BW spectrum utilization may or may not be applicable to the UE. Furthermore, the spectrum utilization for wider channel BW may be ambiguous since the single carrier spectrum utilization is defined for a limited subset of CBW values and intra-band CA scenario may results in much larger set of possible combinations and spectrum utilization for the majority of those combinations are undefined as of now (e.g. 50 + 25 = 75MHz, 100 + 30 = 130 MHz, etc.). Furthermore, we note that using per-CC spectrum utilization does not preclude possible enhancements in the future releases. Assuming Rel-15 WI timelines it is suggested to keep Option 1 per-CC SU and postpone discussions on the spectrum utilization enhancements to the future releases.
Proposal #1:
Do not introduce UE capability to support SU according to wide channel bandwidth for intra-band CA in the Rel-15 scope.
2.2 Minimum guardband for wideband operation

In accordance to RAN1 agreements common PRB indexing inside the gNB wideband CCs is assumed and the PRB positions are aligned for all UEs operating inside the particular wideband CC regardless whether they are NB, CA or WB UEs (see Figure 2).

Observation #1: Common PRB indexing is applied to all UEs operating inside the particular gNB wideband CC regardless whether they are NB, CA or WB UEs. 
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Figure 2. PRB alignment for wideband operation
In RAN4 #85 it was agreed that “for wideband operation, PRBs for BWP shall not violate the UE minimum guardband”. In accordance to these agreements the PRBs which can be assigned as DL BWP or UL BWP should be selected in a way that the guardbands from the start/end of BWP towards the band edge are larger than the UE minimum GB for the given SCS. In particular, UE can be allocated to operate in the following PRBs:

· If GBGNB ≥ GBUE then UE BWP can be mapped starting from PRB 0

· If GBGNB < GBUE then UE BWP can be mapped starting from PRB = ceil((GUE - GBGNB) / PRB_Size) (e.g. PRB #1)
· GBGNB is the gNB guard band (from the left edge of CBW to the start of PRB 0 or from the right CBW edge to the end of the last PRB)
· GBUE is the UE minimum guard band for BWP PRB selection 
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Figure 3. BWP PRB selection
Based on the last meeting agreements “UE minimum guardband definition is FFS”. One approach is to use UE minimum guard band equal to the UE minimum guard band for the given SCS and UE CBW. However, we would like to note that the minimum guard band is a non-monotonic functions of the CBW. In addition, based on implementation UE may adjust its RF CBW in case the assigned DL/UL BWP resource allocation is smaller than the original UE RF CBW. To avoid possible issues with tightened guardbands, it is recommended to choose the UE minimum guard band as the max GB for any CBW below the UE CC CBW. The particular selection can be applied in case the BWP does not occupy the full CBW.
Proposal #2:
When BWP occupies non-full UE CBW, UE minimum guardband for BWP PRB selection is derived as the max GB for any CBW below the UE CC CBW for the given SCS. 


When BWP occupies full UE CBW, UE minimum guardband for BWP PRB selection is derived as the UE GB for the given CBW/SCS combination.
2.3 Minimum guardband for 240 kHz SCS

For FR2 240kHz SCS may be used for SS/PBCH transmissions. Meantime, the respective minimum guardbands are currently undefined. From the UE perspective the transmission of signal with 240 kHz signals is not supported in Rel-15 and, hence, the UE requirements can be defined from the RX perspective only. In case the 240kHz SCS transmission capabilities are introduced in the future, the respective minimum guardband assumptions may need to be revisited.

Overall, using 240kHz SCS would results in worse TX OOBE as well as RX selectivity performance comparing to the 60/120 kHz SCS. Therefore the minimum guardbands shall be relaxed under assumption of ~92.5% spectrum utilization (i.e. 32/64/128 RBs for 100/200/400 MHz, respectively):
Table 1. Minimum guardband for 240 kHz SCS, kHz

	SCS (kHz)
	100MHz
	200MHz
	400 MHz

	240
	3800
	7720
	15560


Proposal #3:
Define minimum guardbands for 240 kHz SCS from the UE RF RX perspective only. Further revise the values in case the 240 kHz TX requirements are introduced in the future. Use minimum guardbands in Table 1.

3 Conclusion

In this contribution we addressed several remaining open issues related to the spectrum utilization (minimum guardband and transmission bandwidth configuration) and make the following proposals:

Proposal #1:
Do not introduce UE capability to support SU according to wide channel bandwidth for intra-band CA in the Rel-15 scope.
Proposal #2:
When BWP occupies non-full UE CBW, UE minimum guardband for BWP PRB selection is derived as the max GB for any CBW below the UE CC CBW for the given SCS. 


When BWP occupies full UE CBW, UE minimum guardband for BWP PRB selection is derived as the UE GB for the given CBW/SCS combination.
Proposal #3:
Define minimum guardbands for 240 kHz SCS from the UE RF RX perspective only. Further revise the values in case the 240 kHz TX requirements are introduced in the future. Use minimum guardbands in Table 1.
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