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During RAN4#101bis-e meeting, RAN4 sent an LS to RAN1 on CORESET#0 impact of CBW narrower than 40MHz of n79 [1]. RAN4 elaborated four potential solutions for addressing the non-backward compatible issue due to the minimum bandwidth change of n79, and asked RAN1 to consider the discussion status in RAN4 to solve the non-backward compatibility issue for n79 in Rel-17. 
In this contribution, we present our analysis and views on the four potential solutions mentioned in RAN4 LS [1].
Discussion
In TS 38.213 from Rel-15, upon detection of SS/PBCH block, UE determines CORESET#0 from MIB by looking up the table for controlResourceSetZero. 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. For example, a new UE supporting 10 MHz the minimum channel bandwidth for n79 will have a different table (table 13.4 in TS 38.213) for CORESET#0 configuration with a legacy UE still supporting 40 MHz (table 13.6 in TS 38.213). Then, how to determine the table in this scenario can be an issue that needs further clarifications. 
In this RAN4 LS, the following four potential solutions are mentioned.
	· Alt-1: Add narrower channel bandwidth to n79, and indicate different table to legacy UE and new UE for CORESET#0 configuration.
· Alt-1a: Add narrower channel bandwidth to n79, and indicate the same table 13.6 to legacy UE and new UE for CORESET#0 configuration.
· Rationale: Legacy UE not supporting channel bandwidth lower than 40MHz will always look at table 13.6, this table shall then be the common one.
· Alt-1b: Add narrower channel bandwidth to n79, and indicate: 
· A UE synchronizing on a GSCN with step 4 shall look at the table 13.6. 
· Rationale: This enables new and legacy to connect in band n79 using the same CORESET#0 configuration.
· A UE synchronizing on a GSCN with step 1 but not step 4 shall look at the table 13.4. 
· Rationale: Table 3.4 offers more flexibility on CORESET#0 configuration
· Alt-2: Add narrower channel bandwidth to new band nX instead of n79. 



Alt-1: different tables are used for legacy UE and new UE
From our perspective, Alt-1 is a straightforward way for addressing this issue. It does not even need any standardization effort. According to the existing rules, table 13-4 will be used by new UE as the minimum channel bandwidth of n79 is 10 MHz in Rel-17. For legacy UE, table 13-6 will be used because the minimum channel bandwidth of n79 is 40 MHz in Rel-15/16. Then, there will be different cases according to different network deployment. 
· If a GSCN with step 16 is selected, which means both of new UE and legacy UE can detect SSB on it. There are following three cases.
· If index#0 is configured for CORESET#0, both of new UE and legacy UE can access the network;
· If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-4. Then, new UE can access the network, but legacy UE fails;
· If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-6. Then, legacy UE can access the network, but new UE fails.
· If a GSCN with step 1 but not step 16 is selected, which means only new UE can detect SSB on it.
· gNB transmits type0-PDCCH according to table 13-4, all indices can be used.
[bookmark: _GoBack]According to the above understanding, Alt-1 can provide configuration flexibility especially for new UE with simpler implementation complexity and no specification effort in RAN1. If the gNB wants to be compatible with both legacy and new UEs, it can select legacy raster(GSCN with step size 16) and configure CORESET#0 with index#0. As the bandwidth will be larger than or equal to 40 MHz in the case, losing some configuration flexibility is not a fatal disadvantage.
Observation 1: Alt-1 can provide configuration flexibility especially for new UE with simpler implementation complexity and no specification effort in RAN1. 
Alt-1a: table 13-6 is used by both legacy UE and new UE
[bookmark: OLE_LINK1]Alt-1a will align the behavior of the new UE with that of the legacy UE. That is, the minimum channel bandwidth of n79 is also regarded as 40 MHz during table determination, which should also be described in the RAN1 spec. The gain from this solution is that there is more flexible CORESET#0 configuration on the legacy raster shared by the legacy and new UEs. However, the configuration on the new raster is less flexible than that of Alt-1 and Alt-1b.
Observation 2: Alt-1a can provide better flexibility on configuration of CORESET#0 when the legacy raster shared by the legacy and new UEs is selected. And the specification effort is limited. 
Alt-1b: table determination by new UE according to GSCN property
Firstly, one issue to be clarified is about ‘step 4’ in the LS. Aligning with that in TS 38.101-1 as copied below, should it be ‘step 16’ for indicating SS raster entries apply for channel bandwidths larger than or equal to 40 MHz? 
	NR operating band
	SS Block SCS
	SS Block pattern1
	Range of GSCN
(First – <Step size> – Last)

	...
	...
	...
	...

	n79
	30 kHz
	Case C
	8480 – <16> – 88807

	
	
	
	8475 – <1> – 88848

	...
	...
	...
	...

	NOTE 7:	The SS raster entries apply for channel bandwidths larger than or equal to 40 MHz
NOTE 8:	The SS raster entries apply for channel bandwidths smaller than 40 MHz



If so, Alt-1b allows the use of table 13-4 on new raster, which improves the flexibility of CORESET#0 configuration. However, new UE needs to distinguish different GSCNs to use the correct table, which increases the complexity of UE. In addition, more specification effort is expected. 
[bookmark: OLE_LINK2]Observation 3: Alt-1b can provide better flexibility on configuration of CORESET#0 with larger specification effort and larger UE complexity. 
Alt-2: Add narrower channel bandwidth to new band nX instead of n79
Alt-2 seems to a clean solution, which is decoupled between legacy UE and new UE. But we don’t think it is a good choice as RAN4 had done most jobs on n79.
Based on the above analysis, both Alt-1 and Alt-1a are acceptable from the perspective of standardization effort, configuration flexibility, and terminal complexity, etc. And we slightly prefer Alt-1. So we have the following proposal. 
Proposal: Regarding how to determine the table for CORESET#0 configuration, Alt-1(different tables are used for legacy UE and new UE for CORESET#0 configuration) with the following understanding is preferred, 
· If a GSCN with step 16 is selected, which means both of new UE and legacy UE can detect SSB on it. There are following three cases.
· If index#0 is configured for CORESET#0, both of new UE and legacy UE can access the network;
· If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-4. Then, new UE can access the network, but legacy UE fails;
· If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-6. Then, legacy UE can access the network, but new UE fails.
· If a GSCN with step 1 but not step 16 is selected, which means only new UE can detect SSB on it.
· gNB transmits type0-PDCCH according to table 13-4, all indices can be used.

Conclusion
Based on the above analysis, we provide the following observations and proposal. The draft reply LS is finalized in our companion contribution [2].
Observation 1: Alt-1 can provide configuration flexibility especially for new UE with simpler implementation complexity and no specification effort in RAN1. 
Observation 2: Alt-1a can provide better flexibility on configuration of CORESET#0 when the legacy raster shared by the legacy and new UEs is selected. And the specification effort is limited. 
Observation 3: Alt-1b can provide better flexibility on configuration of CORESET#0 with larger specification effort and larger UE complexity. 
Proposal: Regarding how to determine the table for CORESET#0 configuration, Alt-1(different tables are used for legacy UE and new UE for CORESET#0 configuration) with the following understanding is preferred, 
· If a GSCN with step 16 is selected, which means both of new UE and legacy UE can detect SSB on it. There are following three cases.
· If index#0 is configured for CORESET#0, both of new UE and legacy UE can access the network;
· [bookmark: OLE_LINK3]If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-4. Then, new UE can access the network, but legacy UE fails;
· If a non-zero index is configured for CORESET#0, and gNB transmits type0-PDCCH according to table 13-6. Then, legacy UE can access the network, but new UE fails.
· If a GSCN with step 1 but not step 16 is selected, which means only new UE can detect SSB on it.
· gNB transmits type0-PDCCH according to table 13-4, all indices can be used.

Reference
[1]  R1-2200907/R4-2202286, LS on CORESET#0 impact of CBW narrower than 40MHz of n79, RAN4, RAN4#101bis-e meeting.
[2]  R1-2201155, [DRAFT] Reply LS on CORESET#0 impact of CBW narrower than 40MHz of n79, ZTE, RAN1#108-e meeting.


4/5
