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Introduction
At the latest RAN plenary meeting, RAN#94-e, the updated channel bandwidth support to the band n79 was approved for the new scenarios (e.g., local 5G, RedCap) based on RAN4’s agreements. Since the new channel bandwidths changes the minimum channel bandwidth of n79, companies were considering all the parameters that have an impact of the minimum channel bandwidth change. The parameters agreed in RAN4#101-e to update the current RF specifications are listed as follows [1].
Table 1: Sections updated for new channel bandwidths of n79
	Specification
	Section
	Section Title

	38.101-1
	5.3.5
	UE channel bandwidth per operating band

	
	5.4.3.3
	Synchronization raster entries for each operating band

	
	7.3.2
	Reference sensitivity power level

	38.104
	5.3.5
	BS channel bandwidth per operating band

	
	5.4.3.3
	Synchronization raster entries for each operating band


As shown in Table 1, most of the issues would be resolved for the band n79 by adding a step size for the narrower channel bandwidths from RAN4’s perspective. However, considering its backward compatibility, it should be also determined if the change of the minimum channel bandwidth has an impact to other WGs’ specifications. In this contribution, we provide our views on the additional impacts with potential solutions to handle that.
Discussion
Currently, upon detection of SS/PBCH block, UE determines CORESET#0 from MIB by looking up the table of controlResourceSetZero in TS 38.213 [2]. The table is determined according to subcarrier spacing of SSB, subcarrier spacing of PDCCH, and minimum channel bandwidth of the frequency band where UE located. Since introducing narrower channel bandwidth in n79, e.g., 10 MHz, the minimum channel bandwidth for n79 is 10 MHz instead of 40 MHz for new UEs while it is still 40 MHz for legacy UEs. Then, given the backward compatibility, how to determine the table for CORESET#0 configuration in this scenario can be an issue that needs further discussions.
Observation 1: Given the backward compatibility, how to determine the table for CORESET#0 configuration can be an issue that needs further discussions.
This paper has come up with three potential solutions as following sub-sections.
Alt 1: Add narrower channel bandwidth to n79, and indicate different table to legacy UE and new UE for CORESET#0 configuration
If both types of UEs operate as current procedure for CORESET#0 determination, legacy UEs and new UEs will look up different tables. There is only one index providing the same CORESET#0 configuration in the two tables. In order to serve both types of UEs, the network can only configure Index 0 for n79. It will lead to restriction on CORESET#0 configuration. Assuming that: 
· Band: n79, adding new channel bandwidth 10 MHz
· Subcarrier spacing of SS/PBCH: 30 kHz
· Subcarrier spacing of PDCCH: 30 kHz 
Table 13-4: 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 5 MHz or 10 MHz
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1 
	24
	2
	1

	2
	1 
	24
	2
	2

	3
	1 
	24
	2
	3

	4
	1 
	24
	2
	4

	5
	1 
	24
	3
	0

	6
	1 
	24
	3
	1

	7
	1 
	24
	3
	2

	8
	1 
	24
	3
	3

	9
	1 
	24
	3
	4

	10
	1 
	48
	1
	12

	11
	1 
	48
	1
	14

	12
	1 
	48
	1
	16

	13
	1 
	48
	2
	12

	14
	1 
	48
	2
	14

	15
	1 
	48
	2
	16


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 [image: ]
	Number of Symbols [image: ] 
	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
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



As shown in the tables above, the new UE will look up Table 13-4 according to {30 kHz, 30 kHz, minimum channel bandwidth 10 MHz} in TS 38.213. While, the legacy UE will use Table 13-6 according to {30 kHz, 30 kHz, minimum channel bandwidth 40 MHz}. In that case, only Index#0 in those two tables can be used for both types of UEs. Moreover, for Alt 1, no matter for 10MHz deployment or 40MHz deployment in n79, as long as there are potential new UEs, only Index 0 can be used, otherwise, new UEs cannot receive PDCCHs in CORESET #0.
Observation 2: Alternative 1 has limited specification impact, however, it will result only Index 0 of CORESET#0 configuration can be used for the network for n79 deployment. RAN1 or RAN4 specification needs to clarify configuration restriction on band n79.
Alt 1a: Add narrower channel bandwidth to n79, and indicate the same table to legacy UE and new UE for CORESET#0 configuration
In order to provide more flexibility to the network, clarification can be added to make sure that both new UEs and legacy UEs are looking up the same table for CORESET#0 configuration. For example, for n79, minimum channel bandwidth of 40MHz shall be used to determine the table for CORESET#0 configuration. Assuming that:
· Band: n79, adding new channel bandwidth 10 MHz
· Subcarrier spacing of SS/PBCH: 30 kHz
· Subcarrier spacing of PDCCH: 30 kHz 
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 [image: ]
	Number of Symbols [image: ] 
	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
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


Both new UE and legacy UE can look up Table 13-6 according to {30 kHz, 30 kHz, 40 MHz} in TS 38.213. Besides, the bandwidth of CORESET#0 shall not exceed the channel bandwidth. In this case, Index 0-3 (e.g., with CORESET #0 no more than 10MHz) in Table13-6 can be used for CORESET#0 configuration when channel bandwidth is 10MHz. Thus, it can bring some flexibility of CORESET#0 configuration to network, comparing with Alternative 1 for 10MHz deployment, although it loses some CORESET #0 configurations compared with 10MHz table. However, for the 40MHz deployment, the current 40MHz CORESET #0 configuration can be used. 
Observation 3: Alternative 1a has limited specification effort, and provide more configuration flexibility comparing with Alternative1. RAN1 or RAN4 specification needs to clarify the restriction for table determining on band n79.
Alt 2: Add narrower channel bandwidth to new band nX instead of n79
A new frequency band nX can be defined which indicating an identical frequency range as n79 by adding the narrower channel bandwidths. A UE, which supports narrower channel bandwidths of the new band, can look up the table for CORESET#0 by subcarrier spacing of SSB, subcarrier spacing of PDCCH, and minimum channel bandwidth of the band nX. For a legacy UE, since the new band number is transparent, it cannot access the same cell with new one. Therefore, there is no backward compatibility issue from RAN1’s perspective.
However, since the new band nX will be targeted at the different channel bandwidth within the same frequency range as n79, the new UE supporting both n79 and nX would not know the minimum channel bandwidth of the band where the UE found SSB via sync raster. Then, it would be not easy to get the CORESET#0 information based on the index from MIB of PBCH because the UE should be aware of its minimum channel bandwidth information of the range prior to the MIB decoding. Although the issue might be resolved by trying two tables, such blind detecting with the two tables will increase the searching time and power consumption of the UE. Since the UE detects SIB1 PDCCH blindly on CORESET#0 at the monitor occasion indicated in searchSpaceSIB1, the number of candidates will be doubled for each monitor occasion with the two CORESET#0 configurations.
Observation 4: Alternative 2 has no impact on RAN1. However, defining new band (nX) would increase the searching time and power consumption of the new UE supporting both n79 and nX due to the blind detection.
Table 2 summarizes pros and cons of each alternative.
Table 2: Brief summary of alternatives
	
	Pros
	Cons
	Specification impact

	Alternative 1
	· Limited specification effort (Rel-17)
	· Only one CORESET#0 configuration can be used for n79
	· Add clarification on restriction of CORESET#0 configuration in RAN1

	Alternative 1a
	· Limited specification (Rel-17) 
· More configuration flexibility comparing Alt.1
	· Lose some configuration flexibility compared with 10MHz table. 
	· Add clarification on CORESET #0 configuration table determination in RAN1

	Alternative 2
	· No impact on RAN1
	· New band shall be introduced (Rel-18)
· Potential increase in UE complexity to support both n79 and nX
	· Previous RAN4 agreements on n79 is reverted
· Add new band in RAN4


Based on the discussed impacts to other WGs, any related agreement in RAN4 shall be indicated to them by sending an LS since all the potential solutions above need their help for further clarification also.
Observation 5: All of the potential solutions above need the further clarification from other WGs.
Proposal 1: Send LS to RAN1/2 to indicate the previous agreement of RAN4. It is up to RAN1/2 to confirm the best option by clarifying the CORESET#0 restrictions related to new channel bandwidth less than 40MHz to n79 with the potential solutions above.
The draft LS can be found in [3].
Conclusion
Discussed observations and proposals are captured as follows.
In this paper, we identify the additional issue for other WG due to the minimum channel bandwidth change, and provide potential solutions with its pros and cons. Our suggestion for this RAN4 meeting is also proposed with a draft LS for further clarification. Discussed observations and a proposal are captured as follows.
Observation 1: Given the backward compatibility, how to determine table for CORESET#0 configuration can be an issue that needs further discussions.
Observation 2: Alternative 1 has limited specification impact, however, it will result only Index 0 of CORESET#0 configuration can be used for the network for n79 deployment. RAN1 or RAN4 specification needs to clarify configuration restriction on band n79.
Observation 3: Alternative 1a has limited specification effort, and provide more configuration flexibility comparing with Alternative1. RAN1 or RAN4 specification needs to clarify the restriction for table determining on band n79.
Observation 4: Alternative 2 has no impact on RAN1. However, defining new band (nX) would increase the searching time and power consumption of the new UE supporting both n79 and nX due to the blind detection.
Observation 5: All of the potential solutions above need the further clarification from other WGs.
Proposal 1: Send LS to RAN1/2 to indicate the previous agreement of RAN4. It is up to RAN1/2 to confirm the best option by clarifying the CORESET#0 restrictions related to new channel bandwidth less than 40MHz to n79 with the potential solutions above.
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