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1. Introduction
In the last meeting, there was a hot discussion on the intraBandENDC-Support, and meanwhile a LS was also received from RAN4, in which a candidate solution was provided for the UL-DL inconsistent cases as below:
· Case 3: All CCs are contiguous in DL but neither carrier is contiguous to each other in UL, including 
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_(n)48CA
	DC_48A_n48A

	DC_(n)48DA
	DC_48A_n48A


· Case 4: One of LTE carriers and the NR carrier are contiguous in DL, contiguous and non-contiguous are both supported in UL:
	EN-DC
configuration
	Uplink EN-DC
configuration

	DC_48A_(n)48AA
	DC_(n)48AA
DC_48A_n48A


	· For case 3: “both” includes UE supports non-contiguous in UL paired with contiguous in DL.
· For case 4: “both” includes UE supports contiguous in DL paired with contiguous/non-contiguous in UL. Meanwhile, RAN4 also considers that “both” capability for intra-band EN-DC combination for case 4 (with three band entries) is limited to two sub-blocks for UL or DL configurations, i.e. two contiguous spectrum sub-blocks with only one gap in-between the blocks, and one of the sub-blocks consists of a contiguous EN-DC configuration in Table 5.3B.0-1 in TS 38.101-3.


Furthermore, in RAN2, a potential solution was also provided in [2][3]. In this paper, we share our further vies on these on Table solutions.
2. Discussion
In this chapter, we first analyse the solutions in [1][2][3], and then share our views on this topic. 
2.1 Solutions
The solutions in the [1][2][3] can be summarized as below, in which we include the basic cases for the case 3 and case 4 to simplify the discussion. In the table, we note the RAN4 suggested solution as solution 1, while the solution in the [2][3] as solution 2 
Table 1: Solutions in [1][2][3]
	Case
	EN-DC
configuration
	Uplink EN-DC
Configuration 
	Legacy can work?
	RAN4 Suggestion [1]
	Solution in [2][3]
(Noted as Solution 2)

	3
	DC_(n)48DA5
	DC_(n)48AA6

	Yes(Contiguous)
	
	

	3a
	DC_(n)48DA5
	DC_48A_n48A6
	No
	Yes with legacy signaling set to Both (Note 2)
	Legacy filed = ?
intrabandENDC-SupportDL-v17x “absent”
intrabandENDC-SupportUL-v17xy 
“Non-Contiguous”

	4
	DC_48A-(n)48AA3
	DC_(n)48AA5
	Yes(Contiguous)
Note 1
	Yes with legacy signaling set to Both (Note 3)

	

	4a
	DC_48A-(n)48AA3
	DC_48A_n48A5
	No
	
	Legacy filed = ?
intrabandENDC-SupportDL-v17x “absent”
intrabandENDC-SupportUL-v17xy 
“Non-Contiguous”

	Note 1: For the case 4, we think the network can defer that the LTE side CA are non-contiguous, for the EN-DC part both the DL and UL are contiguous, so it can be expressed with legacy signaling = contiguous.
Note 2: According to the RAN4 LS, for case 3: “both” includes UE supports non-contiguous in UL paired with contiguous in DL.
Note 3: According to the RAN4 LS, for case 4: “both” includes UE supports contiguous in DL paired with contiguous/non-contiguous in UL. Meanwhile, RAN4 also considers that “both” capability for intra-band EN-DC combination for case 4 (with three band entries) is limited to two sub-blocks for UL or DL configurations, i.e. two contiguous spectrum sub-blocks with only one gap in-between the blocks, and one of the sub-blocks consists of a contiguous EN-DC configuration in Table 5.3B.0-1 in TS 38.101-3.


According to the above table, both solutions have its drawbacks:
Table 2: Solution 1 Vs Solution 2
	Solutions
	Cons
	Pros

	Solution 1
	Change the definition of the “Both”,
The UE have to support case 4 if it support case 4a
	No need to introduce the new signaling

	Solution 2
	It’s hard to set the legacy field, there may be NBC issues
	Can indicate different cases separately


To reduce the impact of the solution 1, this solution shall be limited to some certain bands with DL/UL inconsistent case (e.g band 48). Furthermore, the solution 1 can be optimized as below for the case 4.
	4
	DC_48A-(n)48AA3
	DC_(n)48AA5
	Yes(Contiguous)

	4a
	DC_48A-(n)48AA3
	DC_48A_n48A5
	     Both


Observation 1: The solution 1 can be further optimized by indicating case 4 as contiguous and case 4a as both
Proposal 1: The solution 1 (Ran 4 suggested solution) shall be limited to the BC that including bands with DL/UL in-consistence (e.g. band 48) to reduce its impact.
For the solution 2, to solve this issue, one way is to require the UE support the case 3a/4a shall always support the case 3/4, then the legacy field can be set to contiguous.
Observation 2: To solve the potential NBC issue of the solution 2, it may require the UE that support case 3a/4a shall always support the case 3/4.
Furthermore, with this solution, the intrabandENDC-SupportDL-v17xy would not be needed for that until now we don’t see the case with non-contiguous DL but with contiguous UL. With the legacy field and intrabandENDC-SupportUL-v17xy, the UE can indicate DL/UL contiguous case with legacy field, and intrabandENDC-SupportUL-v17x to indicate whether the UE further support UL non-contiguous case.
Proposal 2: RAN2 to confirm which solution is preferred based on the above O1/2 and P1.
Proposal 2a: If solution2 was preferred, it can be further optimized by only introducing intrabandENDC-SupportUL-v17x. 
2.3 Signaling for the Contiguous Entry
Besides the above DL/UL separation issue, another issue is that for the case with both contiguous and non-contiguous ENDC BC, the network is unable to know which band entry of LTE is contiguous with NR. Take the above case 7: DC_48A-(n)48AA3 as an example, there would be 3 band Entries:
· BandEntrylist[0] =48A;    BandEntrylist[1] =48A;  BandEntrylist[2] =n48A  
Each band entry may refer to a featureset e.g.
· BandEntrylist[0] =48A   Eutra Featureset 1with MIMO layer = 2, bandwidth = 100M
· BandEntrylist[1] =48A   Eutra Featureset 2 with MIMO layer = 4, bandwidth = 30M
· BandEntrylist[2] =n48A  NR featureSet  3 with MIMO layer = 2
Then the question is how does the network know which LTE entry is contiguous with NR entry. There would be 3 cases:
· Case 1: The UE only support contiguous EN-DC with BandEntrylist[0]; 
· Case 2: The UE only support contiguous EN-DC with BandEntrylist[1]; 
· Case 3: The UE support contiguous EN-DC with BandEntrylist[0] and contiguous EN-DC with BandEntrylist[1]
However, with the current capability signaling, the network doesn’t know which case is supported by the UE. 
Observation 3: For the BC involves both contiguous and non-contiguous EN-DC, with the current signaling, the network can’t know which LTE band Entry can be contiguous with NR band entry.
In the last meeting, companies also tend to agree with case 3 for that there is no sequence requirement on each featureSet in the current featureSetCombination. According to the Table 5.3B.1.3-2 of 38.101-3, it only requires the NR band entry shall not be in the middle of the 2 LTE band entries. In other words, the NR band can only be set at the right or the left of the LTE non-contiguous CA. Furthermore, the supported bandwidth of each band entry are the same whatever the NR band entry is at the right or the left, thus it seems that for the case with both contiguous and non-contiguous part, the NR band Entry can be contiguous with any LTE band entry.
Table 5.3B.1.3-2: EN-DC configurations and bandwidth combination sets defined for intra-band EN-DC mixed intra-band contiguous and non-contiguous EN-DC
	Downlink
EN-DC configuration
	Uplink EN-DC configurations
	Component carriers in order of increasing carrier frequency

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

	DC_48A-(n)48AA4,5
	DC_(n)48AA2
DC_48A_n48A2
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3
	5, 10, 15, 20, 40
	

	
	
	
	5, 10, 15, 20, 40
	See CA_48A-48A Bandwidth Combination Set 0 in TS 36.101 Table 5.6A.1-3



Proposal 3: RAN2 to confirm that for the case with both contiguous and non-contiguous part, the NR band Entry can be contiguous with any LTE band entry.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Observation 1: The solution 1 can be further optimized by indicating case 4 as contiguous and case 4a as both
Proposal 1: The solution 1 (Ran 4 suggested solution) shall be limited to the BC that including bands with DL/UL in-consistence (e.g. band 48) to reduce its impact.
Observation 2: To solve the potential NBC issue of the solution 2, it may require the UE that support case 3a/4a shall always support the case 3/4.
[bookmark: _GoBack]Proposal 2: RAN2 to confirm which solution is preferred based on the above O1/2 and P1.
Proposal 2a: If solution2 was preferred, it can be further optimized by only introducing intrabandENDC- SupportUL-v17x.
Observation 3: For the BC involves both contiguous and non-contiguous EN-DC, with the current signaling, the network can’t know which LTE band Entry can be contiguous with NR band entry.
Proposal 3: RAN2 to confirm that for the case with both contiguous and non-contiguous part, the NR band Entry can be contiguous with any LTE band entry.
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