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1. Introduction
About the asyncIntraBandENDC, a LS was received from Ran4 as below:
	During the discussion on MRTD requirement applicability in RAN4#108bis meeting, it is identified that the current description for asyncIntraBandENDC may need to be updated to well accommodate inter-band EN-DC with overlapping frequency in non-collocated scenario.
[bookmark: OLE_LINK4]The signaling “asyncIntraBandENDC” was introduced for intra-band EN-DC, while it is further extended to cover inter-band EN-DC with overlapping frequency. While the signaling description only mentioned intra-band EN-DC in the first paragraph in the description part. For inter-band EN-DC with overlapping frequency, if asynchronous FDD-FDD intra-band (NG) EN-DC is not supported, the MRTD requirement for collocated scenario and non-collocated scenario are different. 
· For collocated scenario, the synchronous requirement for intra-band collocated scenario in 7.6.3 apply.
· For non-collocated scenario, the synchronous requirement for inter-band EN-DC in 7.6.2.1 apply.
Further, the signaling “asyncIntraBandENDC” now only cover EN-DC UE reporting. RAN4 would like to ask RAN2 to update this signaling description to cover NE-DC reporting.


In this paper, we share our views on its impact to RAN2.
2. Discussion
In this chapter, we first discuss the inter-band EN-DC with overlapping frequency case, then we discuss the NE-DC case.
2.1 Inter-band EN-DC with overlapping frequency
For the inter-band EN-DC with overlapping frequency, there are two different cases (according to 38101-3 5.5B.4):
· Case 1: Inter-band (NG)EN-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band, e.g. DC_42A_n77A.
· Case 2: Inter-band (NG)EN-DC combination, where the frequency range of the E-UTRA band is partially overlapped with the frequency range of the NR band, e.g. DC_20A_n28A.
The case 1 has been included in the current field description as below:
	asyncIntraBandENDC
Indicates whether the UE supports asynchronous FDD-FDD intra-band (NG)EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If asynchronous FDD-FDD intra-band (NG)EN-DC is not supported, the UE supports only synchronous FDD-FDD intra-band (NG)EN-DC.
This capability applies to:
-	Intra-band (NG)EN-DC combination without additional inter-band NR and LTE CA component;
-	Intra-band (NG)EN-DC combination supporting both UL and DL intra-band (NG)EN-DC parts with additional inter-band NR/LTE CA component;
-	Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part;
-	Inter-band (NG)EN-DC combination, where the frequency range of the E-UTRA band is a subset of the frequency range of the NR band (as specified in Table 5.5B.4.1-1 of TS 38.101-3 [4]).
If this capability is included in an "Intra-band (NG)EN-DC combination supporting both UL and DL intra-band (NG)EN-DC parts with additional inter-band NR/LTE CA component" or in an "Intra-band (NG)EN-DC combination without supporting UL in both the bands of the intra-band (NG)EN-DC UL part", this capability applies to the intra-band (NG)EN-DC BC part.


Then the remaining issue is whether the case 2 shall also be included. For the case 2, until now the only case is the overlapping between the LTE band 20 and NR Band 28. However, there is also a note in the RAN4 spec (e.g. Table 5.5B.4.1-1: Inter-band EN-DC configurations within FR1 (two bands)):
	DC_20A_n28A8,11,13
	DC_20A_n28A



	NOTE 8:	The frequency range in band n28 / 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL. This restriction also apply for any band combinations when DC_20_n28/ DC_28_n20/ CA_20-28/ CA_n20-n28 is a subset of a higher order band combination.
NOTE 11: For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements for apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. For UEs indicating interBandMRDC-WithOverlapDL-Bands-r16, the power imbalance requirement defined in clause 7.6B.2.6 apply. For these UEs, the power spectral density imbalance condition also applies for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 13: For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements apply for synchronized DL carriers with a maximum receive time difference ≤ 3 usec. The requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.


With this note, we can find that there would be no actual overlapping between the LTE band 20 and NR Band 28.
	20
	832 MHz – 862 MHz
	791 MHz – 821 MHz
	FDD

	n28
	703 MHz – 748 MHz
	758 MHz – 803 MHz 
(Restricted to 788M for DC)
	FDD



Observation 1: For the partially overlapping case, until now the only case is EN-DC with the LTE band 20 and NR Band 28. With the restriction (The frequency range in band n28 / 28 is restricted for this band combination to 703 - 733 MHz for the UL and 758-788 MHz for the DL) in the RAN4 spec, there would be no actual overlapping between the LTE band 20 and NR Band 28.
If the observation 1 was agreed, we need to further discuss whether the asyncIntraBandENDC shall be extended to the Case 2. Obviously, 2 options:
· Option 1: asyncIntraBandENDC shall not be applied to the Case 2.
· Option 2: asyncIntraBandENDC shall also be applied to the Case 2;
With option 1, it means that the EN-DC with LTE band 20 and NR Band 28 would be taken as the inter-band EN-DC without overlapping. Then according to the [2], it shall support asynchronous DC by default.
	· For Inter-band LTE-NR dual connectivity, all UE supports asynchronous DC between LTE and NR. Asynchronous here refers to subframe/slot timing boundary alignment


Then for such kind of EN-DC, the UE shall take the “Inter-band EN-DC without overlapping” MTTD/MRTD requirement as in Table 1 according to the RAN4 spec and also LS in [3]:
Table 1: MTTD/MRTD requirments for the different Inter-band EN-DC Type
	EN-DC Type
MTTD/MRTD 
Requirment 
	Inter-band EN-DC (w/o overlapping)
	Inter-band EN-DC with FDD-FDD overlapping
	Inter-band EN-DC with TDD-TDD overlapping

	Synchronous Intra-band EN-DC Table 7.5.3-1/7.6.3-1 in 38.133
	N/A
	If UE not supporting interBandMRDC-WithOverlapDL-Bands-r16 and not support  asyncIntraBandENDC
	If UE not supporting interBandMRDC-WithOverlapDL-Bands-r16 

	Synchronous Inter-band EN-DC Table 7.5.2.1-1/7.6.3.1-1 in 38.133
	For Sync EN-DC
	If UE supporting interBandMRDC-WithOverlapDL-Bands-r16 and not support  asyncIntraBandENDC
	If UE supporting interBandMRDC-WithOverlapDL-Bands-r16

	Asynchronous Inter-band EN-DC Table 7.5.2-1/7.6.2-1 in 38.133
	For Async EN-DC
	If asyncIntraBandENDC was supported
	N/A



From the table 1, we can see that for the sync EN-DC case, the requirement would be independent on the interBandMRDC-WithOverlapDL-Bands-r16 if we take the option 1 (e.g. take the EN-DC with LTE band 20 and NR Band 28 as the inter-band EN-DC without overlapping), obviously, it will conflicts with the Note 11 and Note 13.
	NOTE 11: For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements for apply when the maximum power spectral density imbalance between downlink carriers is within 6 dB. For UEs indicating interBandMRDC-WithOverlapDL-Bands-r16, the power imbalance requirement defined in clause 7.6B.2.6 apply. For these UEs, the power spectral density imbalance condition also applies for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.
NOTE 13: For UEs not indicating interBandMRDC-WithOverlapDL-Bands-r16, the minimum requirements apply for synchronized DL carriers with a maximum receive time difference ≤ 3 usec. The requirements also apply for these carriers when applicable EN-DC configuration is a subset of a higher order EN-DC configuration.


Based on the above analysis, the option 2 (i.e. asyncIntraBandENDC shall also be applied to the Case 2) is more aligned with the RAN4’s intention. Then considering that the only synchronous operation was considered for the TDD-TDD EN-DC with overlapping case, we give the first proposal as below:
Proposal 1: According the RAN4’s LS, the asyncIntraBandENDC shall be extended to cover the FDD-FDD Inter-band EN-DC with partially overlapping DL bands case.
Based on the proposal 1, RAN2 can further discuss whether there is NBC issue. For that according to the current RAN2 spec, the EN-DC with LTE band 20 and NR Band 28 would be taken as the inter-band EN-DC without overlapping and shall support asynchronous DC by default. Even the new UE with this indication as not supported, the old gNB would still take it as supported. This also depends on whether there is deployment/implement with LTE band 20 and NR Band 28.
Proposal 2: Ran2 to confirm whether there is NBC issue if extend the existing asyncIntraBandENDC to cover the FDD-FDD Inter-band EN-DC with partially overlapping DL bands case.
2.2 NE-DC
For the NE-DC, according to the current spec, the spec has supported the UE to report the below three cases:
· Case 1: Support EN-DC only (ne-DC-BC absent)
· Case 2: Support NE-DC only (separate NE-DC only list)
· Case 3: Support both EN-DC and NR-DC (ne-DC-BC present)
	ne-DC-BC 
If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.


For the legacy UE, if it supports asyncIntraBandENDC only for the EN-DC, then it shall report this BC with absence of the ne-DC-BC, and for the NE-DC it can report the corresponding BC in the NE-DC only list, thus when the legacy UE moves to the new gNB, there would be no NBC issue.
For the new UE, it may indicate support of the asyncIntraBandENDC for both the EN-DC and NE-DC case, it will not cause NBC issue even when it moves to the old gNB.
Thus, the legacy asyncIntraBandENDC can be extended to cover the NE-DC case immediately. There is no need to introduce new signalling for the NE-DC case.
Proposal 3: The legacy asyncIntraBandENDC can be extended to cover the NE-DC case without introducing new signalling.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: According the RAN4’s LS, the asyncIntraBandENDC shall be extended to cover the FDD-FDD Inter-band EN-DC with partially overlapping DL bands case.
Proposal 2: Ran2 to confirm whether there is NBC issue if extend the existing asyncIntraBandENDC to cover the FDD-FDD Inter-band EN-DC with partially overlapping DL bands case.
Proposal 3: The legacy asyncIntraBandENDC can be extended to cover the NE-DC case without introducing new signalling.
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