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1 Introduction

In the last RAN2#107 meeting, BWCS issue for inter-ENDC BC with intra-ENDC BC was discussed and an email discussion [107#05][NR/R15] was triggered to further discuss the RAN2 signalling based on the RAN4 conclusion [1].
R2-1911025
CR on BWCS for inter-ENDC BC with intra-ENDC BC
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-
Intel agree with the intention

-
DOCOMO think this is one approach but think that RAN4 are still discussing and so we should wait.

-
Nokia think this is already clear from 38.331. Could import the 38.331 understanding. Huawei think 38.331 only addresses inter-band EN-DC but not the combination of intra and inter-band EN-DC

=>
Offline discussion to conclude whether any CR is needed (Offline discussion 55)

-
Update from offline: RAN4 have discussed this week and they will agreed a CR this week.

· [107#xx][NR] BWCS for inter-ENDC BC with intra-ENDC BC (Huawei)


CR to reflect the agreements from RAN4

Intended outcome: Agreed CR


Deadline:  Thursday 2019-09-05
2 Discussion
R4-1910249 was endorsed in RAN4#92 meeting with the following modification:

A terminal which supports an EN-DC configuration shall support:

· If any subsets of the EN-DC configuration do not specify its own bandwidth combination sets in 5.3B, then the terminal shall support the same E-UTRA bandwidth combination sets it signals the support for in E-UTRA CA configuration part of E-UTRA – NR DC and shall support the same NR bandwidth combination sets it signals the support for in NR CA configuration part of E-UTRA – NR DC.

· Else if one of the subsets of the EN-DC configuration specify its own bandwidth combination sets in 5.3B, then the terminal shall support a product set of channel bandwidth for each band specified by E-UTRA bandwidth combination sets, NR bandwidth combination sets, and EN-DC bandwidth combination sets it singnals the support.
Based on the RAN4 conclusion, for an inter-band EN-DC combination with intra-band EN-DC component, UE needs to indicate the BWCS of LTE CA, BWCS of NR CA and BWCS of intra-band EN-DC. For example, an inter-band EN-DC combination 1A-3A_n3A-n78A-n79A, the UE needs to report the BWCS of CA_1A-3A, CA_ n3A-n78A-n79A and DC_(n)3A. For band 3A, the UE supports the intersection of channel bandwidth of CA_1A-3A and DC_(n)3A, and for band n3A, the UE supports the intersection of channel bandwidth of CA_ n3A-n78A-n79A and DC_(n)3A.
To support reporting three BWCS for LTE CA, NR CA and intra-band EN-DC separately, a new IE needs to be introduced:

	· Option 1: introducing a new field indicating the BWCS of intra-band EN-DC component for inter-band EN-DC combination with intra-band EN-DC component. No changes on the existing field “supportedBandwidthCombinationSet” and “supportedBandwidthCombinationSetEUTRA”. In this case, the gNB has to comprehend the “type of a BC” and interpret field “supportedBandwidthCombinationSet” based on the type of a BC. 
　
	supportedBandwidthCombinationSet
	supportedBandwidthCombinationSetEUTRA
	new field

	intra-band EN-DC BC
	Applicable to intra-band EN-DC BC
	Not included
	Not included

	intra-band EN-DC with inter-band NR CA and with inter-band LTE CA
	Applicable to NR CA component
	Applicable to LTE CA component
	Applicable to intra-band EN-DC component

	intra-band EN-DC with inter-band NR CA and without inter-band LTE CA
	Applicable to NR CA component
	Not included
	Applicable to intra-band EN-DC component

	intra-band EN-DC without inter-band NR CA and with inter-band LTE CA
	Not included
	Applicable to LTE CA component
	Applicable to intra-band EN-DC component


· Option 2: introducing a new field indicating the BWCS of NR CA part for inter-band EN-DC combination with intra-band EN-DC component. In this case, the interpretation of legacy field “supportedBandwidthCombinationSet” is changed, and it is used to indicate the BWCS of intra-band EN-DC component for inter-band EN-DC combination with intra-band EN-DC component. This NBC change seems not acceptable based on companies’ feedbacks, so option 2 can be excluded.
· Option 3: introducing a new field indicating the BWCS of intra-band EN-DC BC or intra-band EN-DC component. Re-define the legacy field “supportedBandwidthCombinationSet” as indicative only for the NR CA part. In this case, the interpretation of legacy field “supportedBandwidthCombinationSet” is changed, and it is not used to indicate the BWCS of intra-band EN-DC BC. There is a big NBC impact. 
	　
	supportedBandwidthCombinationSet
	supportedBandwidthCombinationSetEUTRA
	new field

	intra-band EN-DC BC
	Not included
	Not included
	Applicable to intra-band EN-DC BC

	intra-band EN-DC with inter-band NR CA and with inter-band LTE CA
	Applicable to NR CA component
	Applicable to LTE CA component
	Applicable to intra-band EN-DC component

	intra-band EN-DC with inter-band NR CA and without inter-band LTE CA
	Applicable to NR CA component
	Not included
	Applicable to intra-band EN-DC component

	intra-band EN-DC without inter-band NR CA and with inter-band LTE CA
	Not included
	Applicable to LTE CA component
	Applicable to intra-band EN-DC component


· Option 4: solutions without ASN.1 impact. For example, for inter-band EN-DC combination with intra-band EN-DC component, network needs to know the BWCS for LTE CA, NR CA and intra-band EN-DC but there are only two existing fields for BWCS in RAN2. RAN4 defines a new table for indicating intersection of BWCS for NR CA and intra-band EN-DC, which is indicated by the legacy field supportedBandwidthCombinationSet. However, this approach has the similar drawback as option 1 or even worse, since one more interpretation is added for the existing field supportedBandwidthCombinationSet.
Based on the feedbacks: 
· two companies support option 1 since option 3 have a big NBC impact; 
· two companies support option 3 since for option 1 it is a bad protocol design as a network implementation must determine the type of BC;

· one company supports option 3, but if NBC impacts of option 3 cannot be ignored, option 1 is preferred.

Proposal: RAN2 to down select these options:

· Option 1: introducing a new field indicating the BWCS of intra-band EN-DC component for inter-band EN-DC combination with intra-band EN-DC component. No changes on the current field “supportedBandwidthCombinationSet” and “supportedBandwidthCombinationSetEUTRA”.
· Option 3: introducing a new field indicating the BWCS of intra-band EN-DC BC or intra-band EN-DC component. Re-define the legacy field “supportedBandwidthCombinationSet” as indicative only for the NR CA part.
· Option 4: solutions without ASN.1 impact. For example, RAN4 defines a new table for indicating intersection of BWCS for NR CA and intra-band EN-DC, which is indicated by the legacy field supportedBandwidthCombinationSet.
3 Conclusion and Proposals
In this contribution, we summarise the potential solutions for BWCS reporting for inter-ENDC BC with intra-ENDC BC and propose:
Proposal: RAN2 to down select these options:
· Option 1: introducing a new field indicating the BWCS of intra-band EN-DC component for inter-band EN-DC combination with intra-band EN-DC component. No changes on the current field “supportedBandwidthCombinationSet” and “supportedBandwidthCombinationSetEUTRA”.
· Option 3: introducing a new field indicating the BWCS of intra-band EN-DC BC or intra-band EN-DC component. Re-define the legacy field “supportedBandwidthCombinationSet” as indicative only for the NR CA part.
· Option 4: solutions without ASN.1 impact. For example, RAN4 defines a new table for indicating intersection of BWCS for NR CA and intra-band EN-DC, which is indicated by the legacy field supportedBandwidthCombinationSet.
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