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1. Introduction
During RAN4#97 a CR [1] was agreed addressing the intra-cell guard bands applicable for shared spectrum operation in wideband operation mode. During the final discussions related to this CR a part of the text was put in brackets as it by one company was expressed that it might need further discussion.      
In this contribution we comment on how this remaining unresolved part for the intra-cell guard bands can be concluded.
2. Discussion
The intra-cell guard bands are only applicable to wideband operation for shared spectrum access. Due to this it has previously been proposed and endorsed to include the definition of the intra-cell guard bands under specific sub-section with suffix [2]. However, during the process of approval of the big CR for the introduction of NR-U to the Rel-16 specification it was decided to introduce this in the general part of TS 38.101-1 related to guard bands, section 5.3.3. As it seems to be the preferred method, to include in general section, it is suggested to instead of referring to ‘wideband operation’ refer to ‘shared spectrum access’ as this would refer to the general UE feature for which the intra-cell guard band design applies. Section 3 of this contribution provides a TP to how this could be done. 
Proposal 1: Resolve the brackets in section 5.3.3 of TS 38.101-1 as given in the TP provided in section 3 of this contribution.
It is noted that in section 5.3.3 of TS 38.101-1 guard band is written in two words in some places and in one other places. This is not defined in TS 21.905 but according to the dictionary it should be written in two words.  
Proposal 2: It is proposed to align the spelling of guard band either in one or two words .
In the following TP corrections have been made to separate in to two words were needed. 


Text Proposal
Text proposal for TS 38.101-1. 
*********************** 	Start of TP 	***********************
[bookmark: _Toc21344196][bookmark: _Toc29801680][bookmark: _Toc29802104][bookmark: _Toc29802729][bookmark: _Toc36107471][bookmark: _Toc37251230][bookmark: _Toc45888016][bookmark: _Toc45888615]5.3.3	Minimum guard band and transmission bandwidth configuration
The minimum guard band for each UE channel bandwidth and SCS is specified in Table 5.3.3-1,
Table 5.3.3-1: Minimum guard band for each UE channel bandwidth and SCS (kHz)
	SCS (kHz)
	5 MHz
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	30 MHz
	40 MHz
	50 MHz
	60 MHz
	70 MHz
	80 MHz
	90 MHz
	100 MHz

	15
	242.5
	312.5
	382.5
	452.5
	522.5
	592.5
	552.5
	692.5
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	505
	665
	645
	805
	785
	945
	905
	1045
	825
	965
	925
	885
	845

	60
	N/A
	1010
	990
	1330
	1310
	1290
	1610
	1570
	1530
	1490
	1450
	1410
	1370



NOTE:	The minimum guard bands have been calculated using the following equation: (BWChannel x 1000 (kHz) - NRB x SCS x 12) / 2 - SCS/2, where NRB are from Table 5.3.2-1.
Figure 5.3.3-1: Void
The number of RBs configured in any channel bandwidth shall ensure that the minimum guard band specified in this clause is met.
[image: ]
Figure 5.3.3-2: UE PRB utilization
In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the minimum guard band on each side of the carrier is the guard band applied at the configured channel bandwidth for the numerology that is received immediately adjacent to the guard.
If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >50 MHz, the minimum guardband applied adjacent to 15 kHz SCS shall be the same as the minimum guard band defined for 30 kHz SCS for the same UE channel bandwidth.

[image: ]
Figure 5.3.3-3 Guard band definition when transmitting multiple numerologies
NOTE:	Figure 5.3.3-3 is not intended to imply the size of any guard between the two numerologies. Inter-numerology guard band within the carrier is implementation dependent.
[For a UE supporting shared spectrum accesswideband operation], the nominal intra-cell guard bands and the corresponding sizes of the RB sets separated by the said guard bands are as specified in Table 5.3.3-2 for each UE channel bandwidth and sub-carrier spacing for the downlink and uplink. The nominal intra-cell guard bands in Table 5.3.3-2 are applicable when the respective IE intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] for the uplink and downlink are not provided, as specified in [10] clause 7. 
Table 5.3.3-2: Nominal intra-cell guard bands for wideband operation
	SCS
(kHz)
	40 MHz
	60 MHz
	80 MHz

	15
	105-6-105
(216)
	N/A
	N/A

	30
	50-6-50
(106)
	50-6-50-6-50
(162)
	50-6-50-5-50-6-50
(217)

	60
	23-5-23
(51)
	23-5-23-5-23
(79)
	23-5-23-5-23-5-23
(107)

	NOTE 1:	The intra-cell guard band is denoted TBW0-GB0-…-GBN_RBset-2-TBWN_RBset-1 for N_RBset > 1 number of RB-sets with TBWr the maximum transmission bandwidth (PRB) of RB-set r and GBr the guard band (PRB) above the upper edge of RB-set r. The RB-set 0 is starting at the first common resource block (CRB) of the carrier as indicated by offsetToCarrier. The total transmission bandwidth configuration (size of resource grid) including guard bands is given in between parentheses.



For a UE that supports shared spectrum channel access, there are no uplink or downlink intra-cell guard bands for operation with 10 MHz and 20 MHz channel bandwidths; the maximum transmission bandwidth configurations for these channel bandwidths are in accordance with clause 5.3.2.
For each UE channel bandwidth and sub-carrier spacing given by Table 5.3.3-2, the maximum transmission bandwidth configuration of the carrier including intra-cell guard bands, if configured for the uplink and downlink by the respective IE intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7], and corresponding RB-set(s) shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1 for the uplink and downlink. Minimum requirements specified for wideband operation in Clause 6 and Clause 7 also apply for intra-cell guard bands larger than the nominal sizes in Table 5.3.3-2 as listed in Table 5.3.3-3 for each sub-carrier spacing; each guard band in order of CRB index must be larger than or equal to the corresponding nominal guard band specified in Table 5.3.3-2 for each channel bandwidth.
Table 5.3.3-3: Applicable intra-cell guard bands for wideband operation
	Parameter
	Unit
	SCS

	
	
	15 kHz
	30 kHz

	Intra-cell guard band (size)
	PRB
	6,7
	5,6,7

	Transmission bandwidth (size) of RB-set
	PRB
	104,105
	49,50,51



If the UE is configured with zero width intra-cell guard bands for the uplink and downlink by the IE intraCellGuardBandsUL-List and intraCellGuardBandsDL-List [7] on a carrier greater than 20 MHz, the maximum transmission bandwidth configuration for the uplink and downlink shall be in accordance with clause 5.3.2 with a minimum inter-cell guard band of the UE channel bandwidth as specified in Table 5.3.3-1.

*********************** 	End of TP 	***********************

3. Conclusion
In this contribution, we comment on how this remaining unresolved part for the intra-cell guard bands can be concluded.
Proposal 1: Resolve the brackets in section 5.3.3 of TS 38.101-1 as given in the TP provided in section 3 of this contribution.
Proposal 2: It is proposed to align the spelling of guard band either in one or two words .
[bookmark: _GoBack]References
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