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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1#114 made several agreements regarding CORESET#0 and initial DL BWP design for the work item “NR support for dedicated spectrum less than 5MHz for FR1” [1]. In general, with the agreements, editors were able to submit Rel-18 specifications for this work item. 
This contribution provides proposals to resolve remaining aspects that were deferred due to the focus of completing the CORESET designs.
Discussion
For band n100, RAN4 agreed to the sync raster locations for the 12, 15 and 20 PRB channels were captured in an endorsed CR [5]. The CR specified one sync raster location for the 12 PRB channel and another for the 20 PRB channel in that band. For the 15 PRB channel, there is a set of sync raster locations excluding the location that coincides with the 20 PRB channel location. This set also includes the sync raster location for the 12 PRB channel.
Fig. 1 shows that the starting location of the channels is close to the 919.4 MHz edge of band n100. The figure also shows that the PRBs of 12, 15 and 20 PRB channels are aligned (assuming the 15 PRB channel uses the same sync raster location as the 12 PRB channel). In fact, the first PRB for the channels start at 919.65 MHz based on the difference between sync raster frequency and one half the SSB size. 
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[bookmark: _Ref146802326]Fig. 1. In band n100, the locations of the 12, 15, and 20 PRB transmission bandwidth channels. The sync raster locations are 920.73, 920.73, and 921.45 MHz for the 12, 15, and 20 PRB channels, respectively. 
The rapporteur indicated in [6] that “to facilitate efficient and gradual migration from GSM-R to 5G NR based FRMCS during the decade 2025-2035, there is a need to support a range of transmission bandwidths for the 3 and 5 MHz channel bandwidths” and “to support a 12 PRB transmission bandwidth within the 3 MHz channel bandwidth, in order to enable deployment of 14 GSM-R carriers alongside NR at the start of migration.” One observation from that contribution is that GSM signals may be interfering with NR as well as coexistence issues when several transmission bandwidths are deployed. 
For example, when a 15 or 20 PRB transmission BW device is operating, part of its uplink signal may be interfered by signals from GSM devices operating on frequencies adjacent to the 12 PRB NR cell. While the network can avoid using those overlapping PRBs for PUSCH and PRACH, it is difficult for PUCCH. Because the default resource mapping is based on frequency hopping and places PUCCH resources on both sides of the UL BWP, half of the PUCCH transmissions will be interfered. One technique that can avoid this GSM interference is to disable frequency hopping.
Also, during this migration, 12 and 15 PRBs and even 20 PRB cells may operate at the same time. As shown in the figure, the first 12 PRBs are in common. With the default PUCCH mapping, PUCCH transmissions would interfere on the lower numbered PRBs of the UL BWP. The disabling of frequency hopping allows the network to place PUCCH resources appropriately for managing interference. 
In addition, as we stated in [3], for less than 5 MHz devices, there are possible co-existence issues with the dedicated spectrum overlapping with existing spectrum. As RAN indicated in [2], “In some bands where the <5MHz feature is planned to be deployed there may be legacy NR UEs, whereas in others there are no legacy NR UEs”. While legacy devices will not detect the SSB of the dedicated spectrum due to the new sync raster design, it is possible that the UL BWPs of legacy cells and the cells of the dedicated spectrum can overlap. To minimize interference from legacy cells on the PUCCH, disabling hopping allows the network to locate PUCCH on resources with less interference from the existing/overlapping cells.
Another reason to support the disabling of PUCCH frequency hopping is the observation of how the UE determines the channel bandwidth. The network signals the SCS and size of the UL BWP in PRBs in SIB1. A UE can map the SCS and size into a channel bandwidth according to a RAN4 table (from 38.101-1).
[bookmark: x__Hlk497144372]Table 5.3.2-1: Maximum transmission bandwidth configuration NRB
	SCS (kHz)
	5
MHz
	10
MHz
	15
MHz
	20
MHz
	25
MHz
	30
MHz
	35
MHz
	40 
MHz
	45
MHz
	50
MHz
	60
MHz
	70
MHz
	80
MHz
	90
MHz
	100
MHz

	
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB
	NRB

	15
	25
	52
	79
	106
	133
	160
	188
	216
	242
	270
	N/A
	N/A
	N/A
	N/A
	N/A

	30
	11
	24
	38
	51
	65
	78
	92
	106
	119
	133
	162
	189
	217
	245
	273

	60
	N/A
	11
	18
	24
	31
	38
	44
	51
	58
	65
	79
	93
	107
	121
	135



Note that the specifications have not yet included the RAN4 agreement to use 15 PRBs for the 3 MHz channel. Typically, the size of the BWP signaled is exactly the value listed in the table or one less. With the 12 and 20 PRB transmission bandwidths, the values are 3 and 4 PRBs less than the values listed in the table. These differences of 3 and 4 are not typically used.
Using 20 PRBs as an example, 
· [bookmark: _Hlk146873837]When the UE receives a configuration for a 20 PRB UL BWP, should the UE use 5 MHz as its channel bandwidth?
· If the network only signals 24(25) to indicate a 5 MHz channel for the 20 PRB transmission bandwidth, will the UE use 24(25) for the resource mapping for PUCCH?
RAN4 did provide an LS reply [7] to discuss the initial BWP. Part of the reply is:
RAN4 agreed that “UE can access the cell if UE supports a channel bandwidth which is equal to or narrower than the channel bandwidth in SIB1 and is equal to or wider than the initial BWP-bandwidth.”
BWP-bandwidth can be configured with any number of RBs equal to or narrower than RB size of the supported channel bandwidths.
Although the core requirement is applied to any RB configuration, it is noted that only the set of supported channel bandwidths are included in conformance tests due to the test coverage limitation.
While the second paragraph indicates a 20 PRB BWP is supported, the first paragraph states a channel bandwidth is signaled in SIB1, which is 24 (25) PRBs. The second bullet leads to an issue that the UE will map the PUCCH resources outside the 20 PRB transmission bandwidth. To avoid such issues, allowing the network to support the disabling of PUCCH frequency hopping is needed.
Proposal 1: Support the disabling of frequency hopping for PUCCH for idle states.
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Conclusion
Proposal 1: Support the disabling of frequency hopping for PUCCH for idle states.
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Appendix [4]
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If during cell search a UE determines from MIB that a CORESET for Type0-PDCCH CSS set is present, as described in clause 4.1, the UE determines a number of consecutive resource blocks and a number of consecutive symbols for the CORESET of the Type0-PDCCH CSS set from controlResourceSetZero in pdcch-ConfigSIB1, as described in Tables 13-0 through 13-10, for operation without shared spectrum channel access in FR1 and FR2-1, or as described in Tables 13-1A and 13-4A for operation with shared spectrum channel access in FR1, or as described in Table 13-10A for FR2-2, and determines PDCCH monitoring occasions from searchSpaceZero in pdcch-ConfigSIB1, included in MIB, as described in Tables 13-11 through 13-15A.  and  are the SFN and slot index within a frame of the CORESET based on SCS of the CORESET and  and  are the SFN and slot index based on SCS of the CORESET, respectively, where the SS/PBCH block with index  overlaps in time with system frame  and slot . The symbols of the CORESET associated with pdcch-ConfigSIB1 in MIB or with searchSpaceSIB1 in PDCCH-ConfigCommon have normal cyclic prefix. In Table 13-0, configurations with index 0 to 9 are applicable when an associated SS/PBCH block is located according to Table 5.4.3.3-2 in [8-1, TS 38.101-1], configurations with index 10 to 11 are applicable when an associated SS/PBCH block is located according to NOTE 12 of Table 5.4.3.3-1 in [8-1, TS 38.101-1], and non-interleaved CCE-to-REG mapping applies for configurations with index 6 to 9. In Table 13-1, the associated SS/PBCH block is not located according to NOTE 12 of Table 5.4.3.3-1 in [8-1, TS 38.101-1].
…
Table 13-0: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {15, 15} kHz for frequency bands with minimum channel bandwidth 3 MHz and channel bandwidth 3 MHz or 5 MHz.
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1 
	12
	2
	0

	1
	1 
	12
	3
	0

	2
	1 
	24 
	2 
	0 

	3
	1 
	24 
	2 
	2

	4
	1 
	24 
	3 
	0 

	5
	1 
	24 
	3 
	2

	6
	1 
	24 
	2 
	0 

	7
	1 
	24 
	2 
	2

	8
	1 
	24 
	3 
	0 

	9
	1 
	24 
	3 
	2

	10
	1 
	24 
	2 
	0 

	11
	1 
	24 
	3 
	0

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved




