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1	Discussion
[bookmark: _Hlk95217074]RAN4 send a LS to RAN1 [1] regarding update to the supported channel bandwidths for n79. Namely RAN4 has agreed that in addition to existing channel bandwidths {40, 50, 60, 80, 100} MHz, support for new channel bandwidths {10, 20, 30, 70, 90} MHz is introduced for band n79. Also new additional synchronisation raster positions have been introduced, by decreasing the GSCN step size to 1, from 16 (i.e. 1.44MHz step).
In course of this RAN4 observed a backward compatibility issue related to CORESET#0 determination. This originates from the approach that is used for the applied CORESET#0 configuration determination. When UE determines the applied CORESET#0 configuration, UE will select the proper configuration table (from which the configuration indicated by controlResourceSetZero in pdcch-ConfigSIB1 is read) from options given in Section 13 of TS38.213, based on sub-carrier basing and minimum channel bandwidth of the considered band. As new channel bandwidth options are introduced, the selected table can be different for legacy and new UEs
Alternatives to address the backward compatibility issue
In their LS, RAN4 considered different alternatives, quoted below:
· Alt-1: Follow the existing methodology for CORESET#0 configuration determination (and selection of applied table)
· Alt-1a: Determine that for band n79 Table 13.6 is always applied
· Alt-1b: Determine the applied table based on the synchronisation raster point
· Alt-2: Introduce a new band indication extending the support for CBW<40MHz

As indicated in RAN4 LS [1], in Alt-1 the legacy UEs supporting minimum channel bandwidth of 40MHz for n79 would select Table 13.6 of TS38.213 ({SS/PBCH block, PDCCH} SCS = {30, 30} kHz, min, CBW= 40 MHz). If existing methodology is used, the new UEs supporting minimum channel bandwidth of 10MHz for the n79, would select Table 13.4 ({SS/PBCH block, PDCCH} SCS = {30, 30} kHz, min, CBW= 5 MHz or 10 MHz). In order to avoid inconsistency between legacy and new devices, only one CORESET#0 configuration, that is common for Table 13-6 and 13-4, could be applied (). For the new, no-overlapping SS-raster positions for min CBW<40MHz, Table 13-4 could be used fully, but for the legacy SS raster position, only above noted single configuration could be used. This results rather large restriction for the possible CORESET#0 configurations.
In other alternative, Alt-1a, RAN4 considers that for n79 the used table for determining CORESET#0 configuration is restricted to Table 13-6, regardless of the applied min. CBW (and SSB/CORESET#0 SCS). To account the use of narrower channel bandwidths, additional RB offsets would need to be introduced, example of the possible options given in Annex A. As the number of available rows in the table are limited, additional offsets could be only introduced to selected CORESET#0 configurations (e.g. { and ). 
In additional alternative, Alt-1b, the applied CORESET#0 configuration table is selected based on the SS-raster location, in which the SSB is detected. I.e. if UE detects SSB on the new additional SS-raster locations, that do not overlap with the legacy options, UE would use Table 13-4, while on legacy SS-raster positions, Table 13-6 would be assumed.   
Finally, one alternative identified by RAN4, would be possible to introduce a new band, for which the narrower CBWs are applied. This option would require changing the earlier RAN4 agreements, and for the overlapping legacy SS-raster positions of n79, new UEs would need to do hypothesis testing to identify which Table is applied (except for  case). 
RAN1 specification impact
From RAN1 perspective, the Alt-1 and Alt-2 would have limited or no impact to RAN1 specification. For Alt-1, as RAN4 also indicated, it could be considered to restrict the valid/applicable CORESET#0 configuration (to applied ) at least for legacy SS-raster positions to avoid hypothesis testing. Whether this would be captured to RAN1 or RAN4 specification could be discussed. Alt-2 would not result any RAN1 changes but would imply further work in RAN4 and RAN2. Somewhat larger specification and functionality changes would originate from Alt-1a or -1b. Alt-1a would require related to Table 13-6 to indicate that it is always applied for band n79, either in RAN1 or RAN4 specification, and as noted above additional CORESET#0 configurations with new RB offsets would be needed. For Alt-1b, a UE new functionality to select the applied table for CORESET#0 configuration based on the synchronisation raster position would need to be introduced, capturing it to RAN1 or RAN4 specification. 
From UE perspective, Alt-1 (if restriction applied always) and Alt-1a would be simplest. From system deployment flexibility Alt-2 would be the best, followed by Alt-1a/1b. In their LS, RAN4 indicated preference for Alt-1a or Alt-1b.  
From RAN1 perspective, even if a new band definition might be the cleanest way forward, there is no obvious reason why the RAN4 preference could not be respected, and either 1a or 1b to be adapted. It could be the clearest if the definition would be made explicitly visible in the TS38.213, but typically we have avoided hard-coding such band-dependencies in the RAN1 specifications. 
Proposal: RAN1 to discuss whether to adopt Alt-1a or Alt1-b as preferred by RAN4, and if the chosen alternative should be defined in RAN1 or in RAN4 specifications.
2	Conclusion
In this paper we have discussed the RAN4 in LS [1]. We have considered the different alternatives raised by RAN4 from specification impact, UE behaviour and system flexibility perspective, and suggest that RAN1 considers adopting either Alt-1a or Alt-1b:
Proposal: RAN1 to discuss whether to adopt Alt-1a or Alt1-b as preferred by RAN4, and if the chosen alternative should be defined in RAN1 or in RAN4 specifications.
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Annex A: Example of Table 13-6 of TS38.213 update for n79
In following table we have made following assumptions: 
· For 10MHz and 20MHz channel bandwidth 24 PRB CORESET#0 can be used. 
· Starting from 30MHz channel bandwidth 48 PRB CORESET#0 can also be used

Table 13-6: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {30, 30} kHz for frequency bands with minimum channel bandwidth 40MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols  
	Offset (RBs) 

	0
	1
	24
	2
	0

	1
	1
	24
	2
	4

	2
	1
	24
	3
	0

	3
	1
	24
	3
	4

	4
	1
	48
	1
	0

	5
	1
	48
	1
	28

	6
	1
	48
	2
	0

	7
	1
	48
	2
	28

	8
	1
	48
	3
	0

	9
	1
	48
	3
	28

	10
	1
	24
	TBD
	1

	11
	1
	24
	TBD
	2

	12
	1
	24
	TBD
	3

	13
	Reserved

	14
	Reserved

	15
	Reserved



