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Background
RAN4#104-e-bis made the agreement below (in green). There were also suggestions to clarify legacy UE behaviors to restrict the scope for legacy releases by the RAN4 chair. This way forward encourages companies to follow up this recommendation by providing answers to the questionnaires in Table 1 and 2.
Agreement:
· At least for Rel-18, it is possible to consider further enhancements that the UE specific channel bandwidth and BWPs of FR1 low-frequency bands can be on non-100kHz raster.

To issues 1-2-1, 1-2-2, 1-2-3:
T-Mobile USA: 1. The UE crashes if the BWP/UE-specific channel BW is not on centered on the 100 kHz raster 2. The UE rejects the BWP/UE-specific channel BW configuration because it is not on the 100 kHz raster 3. The UE accepts the BWP/UE-specific channel BW configuration but operates incorrectly because the UE-specific channel BW is not on the 100 kHz raster 4. If the BWP/UE-specific channel BW is not on the 100 kHz raster, the UE configures its RF on the on the closest position on the 100 kHz raster, so there is not enough guardband on one side or the other, so performance or emissions requirments may not be met. 5. The UE correctly configures the RF based on the BWPs and UE-specific channel BW even though it is not centered on the 100 kHz raster, so emissions and performance are met, although not tested.
Chair: In Rel-15/16/17, consider restrict the scenarios to one or two specific bands and address the issues. In Rel-18, RAN4 can discuss the general solutions.


Way forward on legacy UE behaviors
<Way forward>:
Companies who can comment on the legacy UE implementations (in particular UE vendors) are encouraged to fill in the following questionnaire and to submit it to RAN4#106. Please replace “Company A” with your company name and make below in this column, if you have a view on the topic, a cross (‘X’) in each of the sections 1 to 5 or fill in the respective row “something else”. The purpose is to combine the received input in a table with specification-based, unambiguous wording.

Table 1 Questionnaire on legacy UE behaviors
	For legacy UEs, what must be (centered) on the channel raster (in the case of a carrierBandwidth or a transmission bandwidth in the sense of TS 38.101-1 table 5.4.2.2-1)?
	Company A
	Company B

	1.  Idle mode (scs-SpecificCarrierList in SIB1)
	
	

	1.1 Nothing (if sync raster related restrictions are considered)
	
	

	1.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList [1]
	
	

	1.3 The carrierBandwidth* for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports [2]
* The carrierBandwidth in SCS-SpecificCarrier and its position (offsetToCarrier, see TS 38.331) correspond to the resource grid (see TS 38.211).
	
	

	1.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration [3]
	
	

	1.5 As 1.3, but for the numerology containing the SSB
	
	

	1.6 As 1.4, but for the numerology containing the SSB
	
	

	1.7 The combination of all numerologies' transmission BWs [4]
	
	

	1.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the initial BWP
[5]
	
	

	1.9 Something else:
	
	

	2.  Connected mode without UE specific channel BW
	
	

	2.1 Nothing (if sync raster related restrictions are considered)
	
	

	2.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList
	
	

	2.3 The carrierBandwidth for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports
	
	

	2.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration
	
	

	2.5 As 2.3, but for the numerology containing the active BWP
	
	

	2.6 As 2.4, but for the numerology containing the active BWP
	
	

	2.7 The combination of all numerologies' transmission BWs
	
	

	2.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the active BWP
	
	

	2.9 Something else:
	
	

	3.  Connected mode with UE specific channel BW (carrierBandwidth and transmission BW in this section of the table refer to the signaling in downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List)
	
	

	3.1 Nothing (if sync raster related restrictions are considered)
	
	

	3.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from
downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List
	
	

	3.3 The carrierBandwidth for at least one numerology
	
	

	3.4 The carrierBandwidth for the numerology containing the active BWP
	
	

	3.5 The combination of all numerologies' transmission BWs
	
	

	3.6 The UE's channel filter position where the minimum guard band (according to TS 38.101-1 table 5.3.3-1) on either side of the transmission BW must be fulfilled
	
	

	3.7 The UE's channel filter position with NR's usual subcarrier asymmetry, i.e. the guard band at the upper edge of the UE's channel filter must be 1 SCS wider than the guard band at the lower edge
	
	

	3.8 Something else:
	
	

	If you think that some UE specific channel bandwidth must be centered on the 100 kHz channel raster in corresponding bands, what do you expect to happen if the network ignores this need?
	
	

	4.1 The UE crashes.
	
	

	4.2 The UE rejects the UE specific channel BW configuration.
	
	

	4.3 The UE accepts the UE specific channel BW configuration but operates incorrectly.
	
	

	4.4 The UE configures its RF on the closest position to the 100 kHz raster. If there is not enough guard band on one side or the other, performance or emissions requirements may not be met.
	
	

	4.5 The UE is assumed to correctly configure the RF based on the UE specific channel BW, so emissions and performance are probably met, but not tested.
	
	

	4.6 Something else:
	
	

	When do legacy UEs need or not need the signaling of a UE specific channel BW for operating in connected mode?
	
	

	5.1 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology
	
	

	5.2 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1
	
	

	5.3 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology and
· the network does not command any other BWP than the initial BWP
	
	

	5.4 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1 and
· the network does not command any other BWP than the initial BWP
	
	

	5.5 Needed whenever the carrierBandwidth in SIB1 is not a max. transmission BW configuration that the UE supports  (in the frequency band in question)
	
	

	5.6 Always needed
	
	

	5.7 Something else:
	
	


[1] Example in figure 1, arrow “10 MHz channel BW”
[2] Example in figure 1, arrow “1st transmission BW (and 1st resource grid)”
[3] Example in figure 3, arrow “carrierBandwidth 30 RBs, 15 kHz SCS”
[4] Example in figure 1, arrow “combination of all transmission BWs”
[5] Example in figure 2, arrow “5 MHz channel BW of a legacy UE”

WF on UEs of future releases
<Way forward>:
Companies are invited to provide their views on the desired UE behaviors of future releases by filling in the following questionnaire and submitting it to RAN4#106. Please replace “Company A” with your company name and make below in this column, if you have a view on the topic, a cross (‘X’) in each of the sections 1 to 5 or fill in the respective row “something else”. The purpose is to combine the received input in a table with specification-based, unambiguous wording.
Table 2 Questionnaire on the desired UE behaviors of future releases
	For UEs of future releases, what should be (centered) on the channel raster (in the case of a carrierBandwidth or a transmission bandwidth in the sense of TS 38.101-1 table 5.4.2.2-1)?
	Company A
	Company B

	1.  Idle mode (scs-SpecificCarrierList in SIB1)
	
	

	1.1 Nothing (if sync raster related restrictions are considered)
	
	

	1.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList [1]
	
	

	1.3 The carrierBandwidth* for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports [2]
* The carrierBandwidth in SCS-SpecificCarrier and its position (offsetToCarrier, see TS 38.331) correspond to the resource grid (see TS 38.211).
	
	

	1.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration [3]
	
	

	1.5 As 1.3, but for the numerology containing the SSB
	
	

	1.6 As 1.4, but for the numerology containing the SSB
	
	

	1.7 The combination of all numerologies' transmission BWs [4]
	
	

	1.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the initial BWP
[5]
	
	

	1.9 Something else:
	
	

	2.  Connected mode without UE specific channel BW
	
	

	2.1 Nothing (if sync raster related restrictions are considered)
	
	

	2.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from the scs-SpecificCarrierList
	
	

	2.3 The carrierBandwidth for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UE supports
	
	

	2.4 The carrierBandwidth for at least one numerology irrespective of whether it is a supported maximum transmission BW configuration
	
	

	2.5 As 2.3, but for the numerology containing the active BWP
	
	

	2.6 As 2.4, but for the numerology containing the active BWP
	
	

	2.7 The combination of all numerologies' transmission BWs
	
	

	2.8 The channel BW in the sense of TS 38.101-1 figure 5.3.3-2 or 5.3.3‑3 that the UE chooses based on
- the scs-SpecificCarrierList and
- the active BWP
	
	

	2.9 Something else:
	
	

	3.  Connected mode with UE specific channel BW (carrierBandwidth and transmission BW in this section of the table refer to the signaling in downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List)
	
	

	3.1 Nothing (if sync raster related restrictions are considered)
	
	

	3.2 The channel BW in the sense of TS 38.101-1 figure 5.3.3-3 resulting from
downlinkChannelBW-PerSCS-List, uplinkChannelBW-PerSCS-List
	
	

	3.3 The carrierBandwidth for at least one numerology
	
	

	3.4 The carrierBandwidth for the numerology containing the active BWP
	
	

	3.5 The combination of all numerologies' transmission BWs
	
	

	3.6 The UE's channel filter position where the minimum guard band (according to TS 38.101-1 table 5.3.3-1) on either side of the transmission BW must be fulfilled
	
	

	3.7 The UE's channel filter position with NR's usual subcarrier asymmetry, i.e. the guard band at the upper edge of the UE's channel filter must be 1 SCS wider than the guard band at the lower edge
	
	

	3.8 Something else:
	
	

	Based on the signaling in SIB1, what channel BWs should UEs of future releases choose?
	
	

	4.1 As currently, any of its supported channel BWs that TS 38.331 (subclause 5.2.2.4.2) allows
	
	

	4.2 The narrowest supported combination of UL and DL channel BWs that TS 38.331 allows
	
	

	4.3 The widest supported combination of UL and DL channel BWs that TS 38.331 allows
	
	

	4.4 Something else:
	
	

	When should UEs of future releases need or not need the signaling of a UE specific channel BW for operating in connected mode?
	
	

	5.1 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology
	
	

	5.2 Not needed if the UE supports a max. transmission BW configuration (for the frequency band in question) that is at least as wide as the active BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1
	
	

	5.3 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the carrierBandwidth in SIB1 for the active BWP's numerology and
· the network does not command any other BWP than the initial BWP
	
	

	5.4 Not needed if 
· the UE supports a max. transmission BW configuration (in the frequency band in question) that is at least as wide as the initial BWP and at most as wide as the combined transmission bandwidth from scs-SpecificCarrierList in SIB1 and
· the network does not command any other BWP than the initial BWP
	
	

	5.5 Needed whenever the carrierBandwidth in SIB1 is not a max. transmission BW configuration that the UE supports  (in the frequency band in question)
	
	

	5.6 Always needed
	
	

	5.7 Something else:
	
	


[1] Example in figure 1, arrow “10 MHz channel BW”
[2] Example in figure 1, arrow “1st transmission BW (and 1st resource grid)”
[3] Example in figure 3, arrow “carrierBandwidth 30 RBs, 15 kHz SCS”
[4] Example in figure 1, arrow “combination of all transmission BWs”
[5] Example in figure 2, arrow “5 MHz channel BW of a legacy UE”


Annex: Figures of configuration examples
The following example of a 10 MHz wide NR channel with two numerologies illustrates what can be placed on the channel raster:

Figure 1: Example of a 10 MHz wide NR channel with two SCSs statically separated in the frequency domain

In the following example of an irregular bandwidth of 6 MHz, legacy UEs must select a channel bandwidth of 5 MHz because they do not support a channel bandwidth of 6 MHz. Since the initial BWP is 25 RBs wide in this example, the legacy UEs will position their channel bandwidth around the initial BWP. In this special case, the UE's channel bandwidth will be on the 100 kHz raster if and only if the initial BWP is on the 100 kHz raster, see figures 2 and 3. Since the UE's channel bandwidth of 25 RBs is odd and the SIB1 carrierBandwidth of 30 RBs is even, only one of them can be on the 100 kHz raster:

Figure 2: The initial BWP and the UE's 5 MHz channel bandwidth but not the 30 RB SIB1 carrierBandwidth are on the 100 kHz raster.


Figure 3: The 30 RB SIB1 carrierBandwidth but not the UE's 5 MHz channel bandwidth is on the 100 kHz raster.
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