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1. Introduction
The discussion of intrabandENDC-Support have been continued many meetings. After RAN4 #104-e meeting, the remaining issue is how to resolve the inconsistency issue between UL and DL configurations for case 3 and case 4 as below shown:

· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL:

	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_(n)41AB
DC_(n)41CA

DC_(n)41DA
	DC_41A_n41A

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: LTE and NR adjacent carriers are contiguous but carriers in LTE or NR are non-contiguous, it will has two kinds of UL ENDC configurations:

	EN-DC

configuration
	Uplink EN-DC

configuration

	DC_48A_(n)48AA
	DC_(n)48AA

DC_48A_n48A


In RAN4 #104-bis-e meeting, the agreement for case 3 and case 4 was approved in WF [1] as below:

For case 3:
· Keep b48+n48 in the RAN4 specification as it is

· RAN4 seeks the solution to make such band combination workable. Depending on the solution, RAN4 decide how to handle this band combination in the specification.

· It is agreed that Case 3 for b41+n41 to be removed.
For case 4:

· It is agreed that Case 4 is a valid scenario.
And related solutions for case 3 of b48+b48 and case 4 were discussed, and some options were captured into WF as below:
Solutions for Case 3 of b48+b48:
· Consider design new signalling in Rel-18 for Case3 if necessary and detailed signalling design is up to RAN2. And rely existing signalling to indicate Case 3 before Rel-18.

· FFS following solutions in next meeting

· Option 2b: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 3 configurations DL DC_(n)48CA with UL DC_48A_n48A and DL DC_(n)48DA with UL DC_48A_n48A, i.e. 

UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA

UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL
· Interpretation A: 

Case 3 is considered as exceptional configuration with DC_48A_n48A in UL and DC_(n)48CA in DL, and a NOTE can be added in RAN4 spec to clarify this.

· Interpretation B: 

DL DC_48A_n48A is not considered as a fallback combination of DC_(n)48CA, but only a lower order combination of DC_(n)48CA.

· Option 2c: In Rel-16 and Rel-17, UE shall also support non-contiguous operation in the DL (DC_48C_n48A), then the network can configure DL_(n)48CA with the middle LTE cell DL-only and the UL with a gap (non-contiguous)
Solutions for Case 4:
· FFS following solutions in next meeting

· Option 2b: Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.

UE indicate “both” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A

· Option 2c: In Rel-16 and Rel-17, report an additional band combination DC_48A_n48A in both UL and DL to support the Case 4 configuration DL DC_48A_(n)48AA with UL DC_48A_n48A and DC_(n)48AA with UL DC_48A_n48A, i.e.
UE indicate “contiguous” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA

UE additionally indicate “non-contiguous” capability for DC_48A_n48A in both UL and DL

· Option 3: New signalling

A solution is necessary in RAN2 to address the ambiguity issue for configurations on some intra-band EN-DC band combinations with more than 2 carriers from Rel-15.
Therefore, the remaining issue is how the UE indicate below cases by the existing IE  intrabandENDC-Support or by a new IE for UL and DL separately.

	
	EN-DC

configuration
	Uplink EN-DC

configuration

	Case 3
	DC_(n)48CA
DC_(n)48DA
	DC_(n)48AA
DC_48A_n48A

	Case 4
	DC_48A_(n)48AA
	DC_(n)48AA

DC_48A_n48A


This contribution will discuss the different solutions for Case 3 and Case 4 from RAN4 perspective.
2.  Discussion
2.1.  Solutions for case 3 between band 48 and band n48

As last meeting discussion, the channel allocation for DC between band 48 and band n48 is determined by CBRS Spectrum Access System (SAS) according to FCC Part 96 regulation. Therefore, there are three kinds of DL configuration scenarios for case 3 as below:
· The network is first granted with three contiguous carriers and then the middle carrier would be turned off by SAS, i.e., DC_(n)48CA(DC_48A_n48A.

· The network is first granted with two non-contiguous carriers and then one carrier which is contiguous to both of non-contiguous carriers is granted by SAS, i.e., DC_48A_n48A(DC_(n)48CA.

· The network is first granted with two non-contiguous carriers and then one carrier which is contiguous to one of non-contiguous carriers is granted by SAS, i.e., DC_48A_n48A(DC_48C_n48A.

To keep flexible for these RRC reconfiguration, Operator hopes UL configuration can be DC_48A_n48A for DL contiguous configuration, although it is invalid according to the fallback rule in TS 38.306 that intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination.
So for case 3, there are two issues need resolve:
Issue 1: DL DC_(n)48CA need be configured non-contiguous UL configuration of DC_48A_n48A.

Issue 2: the UE need support both of DL DC_(n)48CA with UL DC_(n)48AA/DC_48A_n48A and DL DC_48A_n48A with UL DC_48A_n48A simultaneously to facilitate the network can flexible configuration for the UE according to the Tier-1 incumbent access users or higher interference.

DC_48A_n48A with UL DC_48A_n48A can’t be as the fallback band combination of DL DC_(n)48CA with UL DC_(n)48AA/DC_48A_n48A, but it is a fallback band combination of DC_48C_n48A with UL DC_48A_n48A, and from DC_48A_n48A configuration to DC_48C_n48A configuration by adding a component carrier. 
Therefore, issue 2 can be resolve through two methods:

Method 1: as option 2c, 

· UE indicate “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA

· UE additionally indicate “non-contiguous” capability for DL DC_48A_n48A with UL DC_48A_n48A
Method 2: 

·  UE indicate “both” capability for DL DC_(n)48CA with UL DC_(n)48AA and DC_48C_n48A with UL DC_48A_n48A.
Due to the above three kinds of DL configuration scenarios for case 3 are possible, so method 2 is more reasonable, method 1 can’t indicate the UE support DL DC_48C_n48A with UL DC_48A_n48A, it need indicate additionally.
So the key problem is how to indicate DL DC_(n)48CA can be configured with UL DC_48A_n48A for issue 1. Firstly, we don’t think it means the UE support the configuration of DL DC_(n)48CA with UL DC_48A_n48A crudely, when the UE indicates “contiguous” capability for DL DC_(n)48CA with UL DC_(n)48AA and additionally indicate “non-contiguous” capability for DL DC_48A_n48A with UL DC_48A_n48A. Interpretation B for option 2c can’t resolve this issue, whether considering DL DC_48A_n48A as a lower order of DL DC_(n)48CA or not. Hence, One note is needed to clarify the UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA for both of method 1 and method 2.
Proposal 1: For case 3 between band 48 and band n48, it can be resolved by
·  UE indicates ‘both’ by IE intraBandENDC-Support for DL DC_(n)48CA with UL DC_(n)48AA/ DC_48A_n48A and DL DC_48C_n48A with UL DC_48A_n48A.

· Note: UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA.
Proposal 2: For case 3 the related CR as below

	E-UTRA – NR configuration / Bandwidth combination set

	Downlink

EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)48AA5
	DC_(n)48AA4
	5, 10, 15, 20
	5, 10, 15, 20, 40
	
	60
	0

	
	
	
	5, 10, 15, 20, 40
	5, 10, 15, 20
	
	

	DC_(n)48CA5
	DC_(n)48AA4

DC_48A_n48A4.7
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_(n)48DA5
	DC_(n)48AA4

DC_48A_n48A4,7
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	NOTE 1:
Void

NOTE 2:
Void

NOTE 3:
For maximum DL aggregated bandwidth of 25 MHz the asymmetric UL and DL channel bandwidth combination of Table 5.3.6-1 in TS 38.101-1 [2] is used with a maximum UL contiguous aggregated bandwidth of 20 MHz. Furthermore, a restriction is imposed on bandwidth combinations so that only a subset of BCS1 is allowed to be used on the uplink, and this subset is equivalent to BCS0.
NOTE4:
Only single switched UL is supported.

NOTE5:
The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.
NOTE 6:
Bandwidth Combination Set 2 only applies to intra-band EN-DC with uplink in n71 but not in Band 71, and paired with another E-UTRA band.
NOTE 7: UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA and DC_(n)48DA only configured when the UE indicates “both” by IE intraBandENDC-Support.


2.2. Solutions for case 4 

As last meeting discussion, the channel allocation for DC between band 48 and band n48 is determined by CBRS Spectrum Access System (SAS) according to FCC Part 96 regulation. Therefore, there are four kinds of DL configuration scenarios for case 4 as below:
· The network is first granted with two blocks of spectrum with one block including one carrier and another including multiple contiguous carriers, then one carrier in the block including multiple contiguous carriers would be turned off by SAS, i.e., DC_48A_(n)48AA(DC_48A_n48A.

· The network is first granted with two blocks of spectrum with one block including one carrier and another including multiple contiguous carriers, then one carrier in the block including one carrier would be turned off by SAS, i.e., DC_48A_(n)48AA(DC_(n)48AA.

· The network is first granted with two non-contiguous carriers and then one carrier which is contiguous to one of non-contiguous carriers is granted by SAS, i.e., DC_48A_n48A(DC_48A_(n)48AA.
·  The network is first granted with two contiguous spectrum and then one spectrum which is non-contiguous to these two contiguous carriers is granted by SAS, i.e., DC_(n)48AA(DC_48A_(n)48AA. 
· The network is first granted with two non-contiguous carriers and then one carrier which is non-contiguous to these non-contiguous carriers is granted by SAS, i.e., DC_48A_n48A(DC_48A-48A_n48A.

Since DL DC_48A_n48A with UL DC_48A_n48A is a fallback band combination both of DL DC_48A_(n)48AA with UL DC_48A_n48A and DL DC_48A-48A_n48A with UL DC_48A_n48A, and DL DC_(n)48AA with UL DC_(n)48AA is a fallback band combination of DL DC_48A_(n)48AA with UL DC_(n)48AA, the network can flexible configuration for the UE according to the Tier-1 incumbent access users or higher interference based on the fallback rule in TS 38.306 and TS 38.101-3. Therefore, the only the issue for case 4 is 
Issue: how to indicate DL DC_48A_(n)48AA can be configured with both of UL DC_48A_n48A and UL DC_(n)48AA.
About option 2c solution, I don’t think it can present the UE support the configuration of DL DC_48A_(n)48AA with DC_48A_n48A crudely when the UE indicates “contiguous” capability for DL DC_48A_(n)48AA with UL DC_(n)48AA and additionally indicate “non-contiguous” capability for DL DC_48A_n48A with UL DC_48A_n48A, although DL DC_48A_n48A with UL DC_48A_n48A is a fallback band combination both of DL DC_48A_(n)48AA with UL DC_48A_n48A. As the UE supporting a lower order band combination doesn’t mean it can support higher order band combination of this lower order band combination. Therefore, Option2c can’t resolve the issue how to indicate DL DC_48A_(n)48AA can be configured with both of UL DC_48A_n48A and UL DC_(n)48AA. 
In additional, when the network is first granted with two non-contiguous carriers DL DC_48A_n48A with UL DC_48A_n48A and then one carrier is granted by SAS, the configurations of DL DC_48A_(n)48AA with UL DC_48A_n48A and DL DC_48A-48A_n48A with UL DC_48A_n48A are all possible, to keep the flexibility of the configuration  and to keep align with the solution of case 3, we can further modify the Option2b as
Proposal 3: For case 4 uses the modified option 2b
· Option 2b: Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.

· UE indicate “both” by IE intraBandENDC-Support for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DL DC_48A-48A_n48A with UL DC_48A_n48A.
3. Conclusion

In this contribution, we further discussed the solutions for Case 3 and Case 4 from RAN4 perspective and proposed:
Proposal 1: For case 3 between band 48 and band n48, it can be resolved by
·  UE indicates ‘both’ by IE intraBandENDC-Support for DL DC_(n)48CA with UL DC_(n)48AA/ DC_48A_n48A and DL DC_48C_n48A with UL DC_48A_n48A, or DL DC_(n)48DA with UL DC_(n)48AA/ DC_48A_n48A and DL DC_48D_n48A with UL DC_48A_n48A.

· Note: UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA.
Proposal 2: For case 3 the related CR as below

	E-UTRA – NR configuration / Bandwidth combination set

	Downlink

EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	
	
	Channel bandwidths for E-UTRA carrier (MHz)
	Channel bandwidths for NR carrier (MHz)
	Channel bandwidths for E-UTRA carrier (MHz)
	
	

	DC_(n)48AA5
	DC_(n)48AA4
	5, 10, 15, 20
	5, 10, 15, 20, 40
	
	60
	0

	
	
	
	5, 10, 15, 20, 40
	5, 10, 15, 20
	
	

	DC_(n)48CA5
	DC_(n)48AA4

DC_48A_n48A4.7
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	80
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48C Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	DC_(n)48DA5
	DC_(n)48AA4

DC_48A_n48A4,7
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	5, 10, 15, 20, 40
	
	100
	0

	
	
	
	5, 10, 15, 20, 40
	See CA_48D Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-1
	
	

	NOTE 1:
Void

NOTE 2:
Void

NOTE 3:
For maximum DL aggregated bandwidth of 25 MHz the asymmetric UL and DL channel bandwidth combination of Table 5.3.6-1 in TS 38.101-1 [2] is used with a maximum UL contiguous aggregated bandwidth of 20 MHz. Furthermore, a restriction is imposed on bandwidth combinations so that only a subset of BCS1 is allowed to be used on the uplink, and this subset is equivalent to BCS0.
NOTE4:
Only single switched UL is supported.

NOTE5:
The minimum requirements only apply for non-simultaneous Tx/Rx between all carriers.
NOTE 6:
Bandwidth Combination Set 2 only applies to intra-band EN-DC with uplink in n71 but not in Band 71, and paired with another E-UTRA band.
NOTE 7: UL DC_48A_n48A is an exceptional configuration for DL DC_(n)48CA and DC_(n)48DA and only configured when the UE indicates “both” by IE intraBandENDC-Support.


Proposal 3: For case 4 uses the modified option 2b
· Modified option 2b: Rel-16 and 17 combinations of contiguous and non-contiguous intra-band EN-DC should be limited to two sub-blocks one of which consists of a contiguous EN-DC configuration in table Table 5.3B.0-1 in 38.101-3. For these the UE must support both contiguous and non-contiguous EN-DC in the UL, i.e.

· UE indicate “both” by IE intraBandENDC-Support for DL DC_48A_(n)48AA with UL DC_(n)48AA and UL DC_48A_n48A and DL DC_48A-48A_n48A with UL DC_48A_n48A.
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