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1 Introduction
In Rel-15, the capability of intraBandENDC-Support was introduced with three states, including: contiguous, non-contiguous and ‘both’. In the spec 38.101-3, the contiguity in an intra-band EN-DC band combination is defined by channel spacing rule. However, it noticed that in the field, some UE only indicates supporting non-contiguous via intraBandENDC-Support cannot access to the NW configured with nominal channel spacing. The paper is to discuss the issue in the field.
2 Discussion
In TS 38.306, the capability of intraBandENDC-Support is specified as follows. 
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	intraBandENDC-Support

Indicates whether the UE supports intra-band (NG)EN-DC with only non-contiguous spectrum, or with both contiguous and non-contiguous spectrum for the (NG)EN-DC combination as specified in TS 38.101-3 [4].

If the UE does not include this field for an intra-band (NG)EN-DC combination the UE only supports the contiguous spectrum for the intra-band (NG)EN-DC combination.

If intrabandENDC-Support-UL is absent and the band combination supports intra-band (NG)EN-DC only in DL, this field indicates the DL capability. If intrabandENDC-Support-UL is absent and the band combination supports intra-band (NG)EN-DC in DL and UL, this field indicates the common capability for both DL and UL. If intrabandENDC-Support-UL is included, intraBandENDC-Support indicates the DL capability.
	BC
	No
	N/A
	N/A


Observation 1: In RAN2 specification, ‘non-contiguous’ indicated by intraBandENDC-Support means that the UE only supports non-contiguous spectrum in the intra-band EN-DC.
RAN2 defined the capability based on part 2 in the RAN4 LS [1] as illustrated below. 
	2. Intra-band MR-DC band combination signalling
RAN4 specifications have different requirements for case 1 and case2: 

Case 1:
MR-DC band combination where the spectrum is contiguous across LTE and NR within the same band;
Case 2:
MR-DC band combination where both LTE and NR are in the same band, but not in one contiguous spectrum.
UE architectures and capabilities vary based on the various case 1 and case 2 requirements. The network needs to be informed of the UE capability differences between case 1 and case2. The default configuration should be case 1 with the UE capability indicating that the UE supports case 2. RAN4 assumes that if a UE supports case 2 that it also supports case 1.  


 Observation 2: In RAN4’s understanding, a UE supports non-contiguous case also supports contiguous case.
The standardization of ‘contiguous’ as a default configuration without signaling in RAN2 spec is aligned with RAN4’s understanding. However, Observation 1 is contradicted to RAN4’s assumption in Observation 2. RAN4 should send LS to RAN2 to clarify and ask RAN2 to remove ‘only’ in the description for ‘non-contiguous’.
Proposal 1: RAN4 shall send LS to RAN2 to clarify that a UE supports non-contiguous case also supports contiguous case in intra-band EN-DC. And ask RAN2 to remove ‘only’ in the description for ‘non-contiguous’ in the capability intraBandENDC-Support.
In the specification 38.101-3, the contiguity in an intra-band EN-DC band combination is defined by channel spacing rule. 

	5.4B.1
Channel spacing for intra-band EN-DC carriers

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the channel bandwidths. The nominal channel spacing between E-UTRA carrier and an adjacent NR carrier for intra-band contiguous EN-DC is defined as following:

E-UTRA carrier and an adjacent NR carrier for intra-band contiguous EN-DC is defined as following:

-
For NR operating bands with 100 kHz channel raster,

Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2

-
For NR operating bands with 15 kHz channel raster,

-
Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2+{-5kHz, 0kHz, 5kHz} for ∆FRaster equals to 15 kHz

-
Nominal Channel spacing = (BWE-UTRA_Channel + BWNR_Channel)/2+{-10 kHz, 0 kHz, 10 kHz} for ∆FRaster equals to 30 kHz

where BWE-UTRA_Channel and BWNR_Channel are the channel bandwidths of the E-UTRA and NR carriers, ∆FRaster is the  band dependent channel raster granularity defined in TS38.101-1[2]. The channel spacing can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

For intra-band non-contiguous EN-DC the channel spacing between E-UTRA and NR carriers shall be larger than the nominal channel spacing defined in this clause.


In current spec, the channel spacing between E-UTRA and NR carriers for non-contiguous intra-band EN-DC is larger than that for contiguous. It would result in some UE indicating ‘non-contiguous’ via intraBandENDC-Support cannot access to the NW configured with nominal channel spacing in the field, even though contiguous should be default supported. 

Observation 3: The definition of non-contiguity in intra-band EN-DC by channel spacing rule in current spec is the main cause to the UE indicating ‘non-contiguous’ via intraBandENDC-Support not able to access to the NW configured with nominal channel spacing in the field.
To solve the problem, RAN4 should extend the channel spacing rule for non-contiguous intra-band EN-DC from “larger than the nominal channel spacing” to “equal to and/or larger than the nominal channel spacing” to align with RAN4’s understanding in [1]. We have submit the CR in [2].

As for the applicable requirements in RAN5, there is no testing for the capability intraBandENDC-Support. Instead, RAN5 require the UE to report the supported band combinations with UL/DL configurations and test. For example, the UE would report supporting DC_(n)48CA and DC_48C_n48A, and at the same time report ‘both’ in intraBandENDC-Support. The correction to extend the channel spacing rule for non-contiguous intra-band EN-DC has no impact on RAN5 testing, as long as the UE reports the same band combinations before testing. Therefore, the correction can be started from Rel-15.
Proposal 2: RAN4 shall extend the channel spacing rule for non-contiguous intra-band EN-DC to “equal to and/or larger than the nominal channel spacing” to align with RAN4’s understanding dating back to Rel-15.

3 Conclusion
This contribution provides analysis on the capability of intra-band EN-DC support and channel spacing rule for contiguity with the following observations and proposals.
Observation 1: In RAN2 specification, ‘non-contiguous’ indicated by intraBandENDC-Support means that the UE only supports non-contiguous spectrum in the intra-band EN-DC.
Observation 2: In RAN4’s understanding, a UE supports non-contiguous case also supports contiguous case.
Observation 3: The definition of non-contiguity in intra-band EN-DC by channel spacing rule in current spec is the main cause to the UE indicating ‘non-contiguous’ via intraBandENDC-Support not able to access to the NW configured with nominal channel spacing in the field.
Proposal 1: RAN4 shall send LS to RAN2 to clarify that a UE supports non-contiguous case also supports contiguous case in intra-band EN-DC. And ask RAN2 to remove ‘only’ in the description for ‘non-contiguous’ in the capability intraBandENDC-Support.
Proposal 2: RAN4 should extend the channel spacing rule for non-contiguous intra-band EN-DC to “equal to and/or larger than the nominal channel spacing” to align with RAN4’s understanding dating back to Rel-15.
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