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1 Background
The inconsistency issue of intra-band EN-DC configurations case 3 and case 4 was brought up in yet another RAN contribution [1], claiming agreement in RAN4. 

· 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


To this end, RAN2 has agreed to introduce a new field intraBandENDC-Support-UL to differentiate the UL capability, a particular problem when there are more than two band entries (sub-blocks) of an intra-band EN-DC configuration as follows [2]: 
Principles

1. A new UE capability parameter intraBandENDC-Support-UL, with the values {non-contiguous, both}, is introduced.

2. The UE capability parameter intraBandENDC-Support-UL is only signalled when UL capability is different from the one indicated by the existing parameter intraBandENDC-Support.

3. If the new parameter intraBandENDC-Support-UL is not signalled. the existing UE capability parameter intraBandENDC-Support indicates:

· either the UE capability only for DL (when the UE supports intra-band EN-DC only in DL)

· or the common capability for DL and UL (when the UE supports intra-band EN-DC in DL and UL)

4. Support for non-contiguous intra-band EN-DC in DL and contiguous in UL is considered an invalid case.

5. Early implementation from Release-15 shall be supported.

and the following

Solution description
Table 1 intra-band EN-DC scenarios indicated by intraBandENDC-Support/ intraBandENDC-Support-UL in [3]
	Scenario
	intraBandENDC-Support
	intraBandENDC-Support-UL
	UE supports in DL / UL

(if applicable)

	1
	Absent (Contiguous)
	Absent
	· Contiguous/Contiguous

	2
	Absent (Contiguous)
	Non-contiguous
	· Contiguous/Non-contiguous

NOTE: “Case 3” 

	3
	Non-contiguous
	Absent
	· Non-contiguous/Non-contiguous

	4
	Both
	Absent
	· Contiguous/contiguous

· Non-contiguous/Non-contiguous

	5
	Both
	Non-contiguous
	· Contiguous/Non-contiguous

· Non-contiguous/Non-contiguous

	6
	Absent (Contiguous)
	Both
	· Contiguous/Contiguous

· Contiguous/Non-contiguous

NOTE: “Case 4” 

	7
	Both
	Both
	· Contiguous/Contiguous

· Non-contiguous/Non-contiguous

· Contiguous/Non-contiguous


RAN2 is asking RAN4 to review the solution above and inform RAN2 whether it is agreeable from RAN4’s perspective. In this contribution we provide a review and draft Reply LS to amend the reply in [3] that was not received in time by RAN2#122.
2 Review of the RAN2 solution description
Given the principle, the solution description would allow indication of the (still somewhat odd) Case 3 and the Case 4 without conditions in RAN4 specification; the network should be able to rely on the BC capability signaling for the advertised top-level BC alone.
A few items remain:

The Case 3 and additional support of the DC 48A-n48 in the downlink
Suppose a UE supports

· DL DC_(n)48CA (only), UL DC_48A_n48A (only and for any carrier separation)

then a DL Scell must be configured in between the LTE PCell and the NR PScell as shown in Figure 1. The Scell cannot be released since the resulting DL configuration would be non-contigous, the only way would be to release the (NR) SCG.
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Figure 1: configuration for Case 3.

To support a non-contiguous UL configuration, the UE must also support a corresponding non-contiguous DL configuration similarly to the fallback rule in 38-101-3 for inter-band EN-DC:

“A terminal which supports an inter-band EN-DC configuration with a certain UL configuration shall support the all lower order DL configurations of the lower order EN-DC combinations, which have this certain UL configuration and the fallbacks of this UL configuration.”

The problem above can be handled if the UE also includes the additional band combination entry DC_48A-n48A in both the DL and UL. However, this also means that UE must support non-contiguous EN-DC beyond the aggregate bandwidth of the downlink configuration and that the network must parse two different band combinations at the top level to evaluate the capability supported. Instead, we propose that
Proposal 1: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration, an amendment to the fallback rules in 38.306.
rather than introducing a footnote that DL DC_48A_n48A must also be supported for these combinations in 

Table 5.5B.3-2 as proposed in [1]
“Proposal 3: For the UE supports DL DC_48A_(n)48AA, UL DC_48A_n48A, it should additionally support DC_48A_n48A at least for DL configuration in RAN4 specification, to implement the special intra-band EN-DC configuration for CBRS band.”

A UE that actually supports 

· DL DC_(n)48CA and DL DC_48A-n48, UL DC_48A_n48A (for any carrier separation)

would indicate intraBandEN-DC-Support = ‘both’ (rather than absence) and intraBandEN-DC-Support-UL = ‘non-contiguous’.
Case 4 with contiguous and non-contiguous uplinks
The Case 4 must be split into two separate BC as proposed in [4]
· DL DC_48A-(n)48AA, UL DC_48A_n48A  

indicated by intraBandEN-DC-Support = ‘both’ and intraBandEN-DC-Support-UL = ‘non-contiguous’ since the DL fallback matching the UL configuration is non-contiguous, while
· DL DC_48A-(n)48AA, UL DC_(n)48AA 

is indicated with intraBandEN-DC-Support and intraBandEN-DC-Support-UL absent, the fallback DL DC_48A_n48A, UL DC_(n)48AA is impossible. The contiguous configuration should be moved to the tables defined for intra-band contiguous EN-DC configurations as proposed in [4]. 

Including both UL cases also require support of the DL_48A_48A_n48A given the three band entries
· DL DC_48A-(n)48AA and DL_48A_48A_n48A, UL DC_48A_n48A and UL DC_(n)48AA 
indicated by intraBandEN-DC-Support = ‘both’ and intraBandEN-DC-Support-UL absent.

The cases above are included [5], amending the changes proposed in [4]. Configurations of Case 3 also includes the fallback principle proposed above.
3 Further clarifications
The question on contiguous spectrum in the Reply LS [3] to RAN2 is somewhat unclear

According to the scenario listed in RAN2 LS, RAN4 would like to check RAN2 whether the contiguity of intra-band EN-DC depends on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.

RAN4 seeking confirmation that the Case 4 DC_48A-(n)48AA configuration in Scenario 6 of the RAN2 solution description is defined as ‘contiguous’ since the NR carrier is adjacent to either a PCell or Scell of the ‘adjacent’ non-contiguous E-UTRA configuration CA_48A-48A. 

We assume that the RAN2 solution description implies
Observation 1: for EN-DC configurations contiguous in the downlink and uplink, sub-blocks containing E-UTRA and NR carriers in two band entries are contiguous, regardless if there are other (non-contiguous) sub-blocks in further band entries of the BC for the downlink only containing E-UTRA carriers.

This has not yet been confirmed by RAN2, the reply in [3] was not received in time by RAN2#122.
Adoption of the following items in addition to the RAN2 principles would allow consistent reporting of supported intra-band EN-DC configurations with up to three band entries in 38.101-3
1. An UL CC must always be matched/paired by a DL CC, a contiguous UL spectrum like DC_(n)48AA cannot be paired with non-contiguous DL spectrum like DC_48A_n48A. 
2. Fallbacks of top-level EN-DC should have consistent BCS with the top level (otherwise the fallback is explicitly indicated).
Together with Item 1, the new capability parameter intraBandEN-DC-Support-UL would allow a differentiation between the UL and DL according to the signaling principle devised by RAN2.
4 Proposal

For case 3 we propose
Proposal 1: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration, an amendment to the fallback rules in 38.306.
It is also proposed to send the Reply LS attached below to RAN2, a review of the solution description and addressing the proposed fallback exception for Case 3.
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1. Overall Description:
RAN4 would like to thank RAN2 for the signalling solution for intra-band EN-DC configurations and would like to provide the following review of the principles and the solution description and amend the earlier Reply LS in R4-2310501.
Firstly, the question on contiguous spectrum in the earlier Reply LS may require further clarification:

According to the scenario listed in RAN2 LS, RAN4 would like to check RAN2 whether the contiguity of intra-band EN-DC depends on the contiguity of adjacent LTE carrier and NR carrier no matter whether PCC or SCC.

RAN4 assumes that the signalling solution implies that for EN-DC configurations contiguous in the downlink and uplink, sub-blocks containing E-UTRA and NR carriers in two band entries are contiguous, regardless of presence of any other (non-contiguous) sub-blocks in further band entries of the BC for the downlink that only contain E-UTRA carriers.
Given the above, it is the understanding of RAN4 that the signaling solution devised allows unambiguous indication of the band combinations specified by RAN4 in 38.101-3. Thank you!

RAN4 has also discussed a possible amendment of the fallback principle that “an intra-band non-contiguous band combination is not considered to be a fallback band combination of an intra-band contiguous band combination” for Case 3 with its contiguous downlink configuration. Suppose a UE supports
· DL DC_(n)48CA (only), UL DC_48A_n48A (only and for any carrier separation)

then a DL Scell must be configured in between the LTE PCell and the NR PScell as shown in the figure below. The Scell cannot be released since the resulting DL configuration would be non-contigous, the only way would be to release the SCG.
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The problem above can be handled if the UE also includes the additional band combination entry DC_48A-n48A in both the DL and UL. However, this also means that the UE must support non-contiguous EN-DC beyond the aggregate bandwidth of the downlink configuration. RAN4 is therefore considering an exception from the quoted fallback rule as follows: for Case 3 with its contiguous downlink, the minimum requirements also apply for the intra-band non-contiguous fallback resulting from releasing an Scell within the sub-block bandwidth of the downlink configuration. 

This would not require that the UE implementation supports the said additional non-contiguous band combination for any carrier separation within the band.
2. Actions:

To RAN2 group.

ACTION: RAN4 asks RAN2 to take the above into account.
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