[bookmark: _Toc193024528]3GPP TSG RAN meeting #82														RP-182502
Sorrento, Italy, 10-13, Dec. 2018
Source:	ZTE Corporation
Title:	Consideration on EN-DC and NR CA/DC combination request template
Agenda Item:	9.5.1
Document for:	Approval
 
1	Introduction
In the RAN4 #89 meeting, the template for the introduction of band combinations in LTE and NR was extensively discussed [1]. However, there was no consensus for the template for EN-DC, NR DC/CA configurations. The only agreement was that uplink configuration shall be included in the band combination proposals. 
In this contribution, we discuss further on EN-DC and NR CA/DC combination request template.
2	Discussion
[bookmark: OLE_LINK12][bookmark: OLE_LINK15][bookmark: OLE_LINK16]2.1 Current WIDs status
Actually, the request templates for EN-DC and SUL were shared via email by the NR rapporteur before the RAN4 May meeting, and also the request template for NR CA/DC was agreed in [2]. Although the request templates were agreed, different companies use different configuration notations when they request their configurations. Consequently, the requested configuration notations for the configurations shown in the WIDs from different companies are not exactly aligned, which was mentioned in [1]. 
Here, we firstly review the table formats (highlighted in yellow) used in current WIDs, and then compare with the table format proposed in [1]. We take some following WIDs as the examples:
LTE 1DL/1UL + NR 1DL/1UL EN-DC WID [3] 
Table 1. Table format used for EN-DC in [3] (for most configurations.):
	EN-DC configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	DL_XA_nYA_UL_XA_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	DL_XA-_nYC_UL_XA_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_XA_nYA_UL_XA_nYA


	DL_XA-_nYC_UL_XA_nYC
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_XA_nYC_UL_XA_nYA

	DL_(n)XAA_UL_(n)XAA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	DL_(n)XA2A_UL_(n)XAA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_nX(2A)_UL_nXA
DL_XA-nXA_UL_XA-nXA



In the above table, only the configuration notations with a prefix “DL_” are listed. Actually there are also some configurations requested with the prefix of “DC_” in current WID, resulting in that the configurations notations from different companies are not exactly aligned.
The UL configurations are already captured in the current format, including 1 UL and 2 UL respectively. However, two types of information are missing:
1) For the supported next level fallback mode, no progress status information are added.
2) There are no explicit information of the supported bandwidth for each band. 
NR Inter-band CA/DC WID [6] 
Table 2.1 Table format for 1 band UL used in [6] (for most NR CA configurations.):
	Combination
	# CC for DL
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	nX-nY
	2
	nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	None

	
	3
	DL_nXA-nYC_UL_nYC_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_3CC_DL_nXA-nYC_BCS0  -- new

1B_2CC_DL_nYC_2CC_UL_nYC_BCS0 -- new




Table 2.2 2 band UL format used in [6] (for most NR CA configurations.):
	Combination
	# CC for DL
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	nX-nY
	2
	2CC_DL_nXA-nYA_2CC_UL_nXA-YA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_2CC_DL_nY1A-nY2A_BCS0  -- new


	
	3
	3CC_DL_nXA-nYC_2CC_UL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_3CC_DL_nXA-nYC_BCS0  -- new
2B_2CC_DL_nXA-nYA_2CC_UL_nXA-nYA_BCS0  -- new




Compared with EN-DC WID, the table for NR CA/DC WID contains two extra rows (i.e. combination and #CC for DL). Actually, this template refers to the templates of LTE inter-band CA basket WIDs, which were widely used in many years.
For the configuration notations in table 2.1, if no UL configurations is specified, it implicitly means that single carrier either in band X or Y can be used as the UL configuration. In this simple way the number of configurations can be reduced.
In addition, the UL configurations (including BCS) are already captured in the format, including 1 UL and 2 UL respectively, but BCS is not necessarily specified in the UL configuration information for EN-DC. Meanwhile, there is explicit information of the supported bandwidth for each band in the NR CA/DC WID. 
For the supported next level fallback mode, the progress status information are also added. 
NR intra-band CA WID [7] 
Table 3.1 FR1 intra-band contiguous CA format used in [7] (for most configurations.):
	Num
CC
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	2
	DL_nYC_UL_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	2
	DL_nYC_UL_nYC
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	1B_DL_nYC_UL_nYA --new



Table 3.2 FR1 intra-band non-contiguous CA format used in [7] (for most configurations.):
	Num
CC
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	2
	DL_nY(2A)_UL_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	2
	DL_nY(2A)_UL_nY(2A)
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	1B_DL_nY(2A)_UL_nYA --new



Table 3.3 FR2 intra-band contiguous and non-contiguous CA format used in [7] (for most configurations.):
	Num
CC
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	2
	CA_nYG_UL_nYG
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	CA_nYG_UL_nYA -- new

	5
	CA_nY(5A)
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	CA_nY(4A)



There are some differences between the tables for NR intra-band CA WID and NR inter-band CA/DC WID:
1)  Only the row of  #CC for DL included in NR intra-band CA/DC WID. This template also refers to the templates of LTE intra-band CA basket WIDs. 
2) In Addition, the BCS information is only captured in the tables of the supported bandwidth for each band.
It should be noted that the configuration notations are totally different for FR1 and FR2 intra-band contiguous and non-contiguous CA. 
Based on the above summarize, different table formats (highlighted in yellow) are used in the different WIDs, and the companies have already requested lots of configurations based on the table formats used in each WID.
Observation 1. The table formats are different for EN-DC WID, NR inter-band CA/DC WID and NR intra-band CA WID. 
Next, let’s come back to the template for EN-DC, NR DC/CA configurations proposed in [1], which are shown in table 4:
Table 4: Template for EN-DC, DC/CA configurations (proposed in [1])
	EN-DC, DC/CA configuration
	Uplink Configuration
	BCS*
	Contact name, company
	Contact email 
	other supporting companies
(min. 3)
	Status (new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL) 

	DC_XA_nXA
	DC_XA_nXA
	0
	Contact Name, Company name
	contact@company.com
	[comp1, comp2, comp3]
	NEW
	NONE

	DC_XC_nXA
	
DC_XA_nXA

	0
	Contact Name, Company name
	contact@company.com
	[comp1, comp2, comp3]
	NEW
	(new) DL_XA_nXA_UL_XA_nXA

	DC_(n)XAA
	DC_(n)XAA
	0
	Contact Name, Company name
	contact@company.com
	[comp1, comp2, comp3]
	NEW
	NONE

	DC_(n)XCA
	DC_(n)XAA
	0
	Contact Name, Company name
	contact@company.com
	[comp1, comp2, comp3]
	NEW
	(new) DL_(n)XAA_UL_(n)XAA

	DC_XC_nYA
	DC_XC_nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	(new) DL_XA_nYA_UL_XC_nYA

	DC_XC_nYA
	DC_XA_nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	NONE

	DC_XC-ZA_nYA
	
DC_XC_nYA

	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	(new)DL_XA-ZA_nYA_UL_XA_nYA
(new)DL_XC_nYA_UL_XC_nYA

	DC_XC-ZA_nYA
	DC_ZA_nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	(new) DL_XA-ZA_nYA_UL_ZA_nYA
(new) DL_XC-ZA_nYA_UL_ZA_nYA

	CA_nXA-nYA
	(empty)
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	NONE

	CA_nXA-nYA
	CA_nXA-nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	(new) DL_nXA_nYA_UL_nXA
(new) DL_nXA_nYA_UL_nYA

	CA_nXA-nYC
	CA_nXA-nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	(new) DL_nXA_nYA_UL_nXA-nYA

	CA_XA-YA
	CA_XA-YA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	NONE

	CA_XC
	CA_XC
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	DL_XC_UL_XA

	DC_nXA_nYA
	DC_nXA-nYA
	0
	Contact Name, Company name
	contact@company.com

	[comp1, comp2, comp3]
	NEW
	NONE



In table 4, a unified table format is proposed for EN-DC and CA, different from the table format used in the current WIDs shown in the above.
Observation 2. The table format proposed in [1] is different from that used in the current WIDs.
Since the configuration request has been already started for half a year, hundreds of configurations have been already captured in each WID. It requires huge amount of extra work load to harmonize all the WID targeting a unified template table by correcting the existing configurations notations and rewriting the current WIDs. It seems not possible if considering the tight time-line of the current standardization works. A reasonable way is to keep the current table formats unchanged for each WIDs, and separate template tables are used for different WIDs with the left work to align the notations for the configurations.
Proposal 1. Keep the current table formats unchanged for each WIDs.
2.2 Template Proposal
Based on the above discussion, the current table formats are kept unchanged for each WID and separate template tables are used for different WIDs. In addition, the configuration notations shall be aligned in each WID, otherwise the WID looks very chaotic and also it is time consumed to review all the band combination with different configuration notations.
Hence, in order to improve the future work of the configuration requested, it is proposed the following tables for the templates for each configuration on top of the table formats in current WIDs, where the configuration notations are corrected and the status for the fallback mode are added for some WIDs. 
For EN-DC:
Table 5: Template for EN-DC configuration
	EN-DC configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	DL_XA_nYA_UL_XA_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	DL_XA-_nYC_UL_XA_nYA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_XA_nYA_UL_XA_nYA
--new

	DL_XA-_nYC_UL_XA_nYC
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_XA_nYC_UL_XA_nYA --new

	DL_(n)XAA_UL_(n)XAA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	DL_(n)XA2A_UL_(n)XAA
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	DL_nX(2A)_UL_nXA  --new
DL_XA-nXA_UL_XA-nXA  --new



It is not necessary to specify that the supported bandwidths for each band should be associated with the requested configuration. Since all of the bandwidths are supported for inter-band EN-DC by default.
For NR inter-band CA/DC:
Table 6: Template for NR CA/DC configuration
Table 6(a): For 1 band UL NR CA
	Combination
	# CC for DL
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	nX-nY
	2
	DL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	
	3
	DL_nXA-nYC_UL_nYC_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_DL_nXA-nYC_BCS0  -- new

[bookmark: _GoBack]1B_DL_nXC_UL_nYC_BCS0 -- new




Table 6(b): For 2 band UL NR CA:
	Combination
	# CC for DL
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	nX-nY
	2
	DL_nXA-nYA_UL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_DL_nXA-nYA_BCS0  -- new


	
	3
	DL_nXA-nYC_UL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	2B_DL_nXA-nYC_BCS0  -- new

2B_DL_nXA-nYA_UL_nXA-nYA_BCS0  -- new




Table 6(c): For inter-band NR DC:
	DC configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	DL_nXA-nYA_UL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	DL_nXA-nYC_UL_nXA-nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	
2B_DL_nXA-nYA_UL_nXA-nYA_BCS0  -- new




Also the supported bandwidths for each band should be associated with the requested configuration.
For NR intra-band CA:
Table 7. Template for intra-band contiguous and non-contiguous CA (Both FR1 and FR2):
	Num
CC
	CA configuration

	REL-indep.
from
	contact
name, company
	contact
email
	other supporting companies
(min. 3)
	status
(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	2
	DL_nYC_UL_nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	2
	DL_nYC_UL_nYC_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	1B_DL_nYC_UL_nYA_BCS0 -new

	2
	DL_nY(2A)_UL_nYA_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	NONE

	2
	DL_nY(2A)_UL_nY(2A)_BCS0
	Rel-15
	Contact Name, Company name 
	contact@company.com

	[comp1, comp2, comp3]
	New
	1B_DL_nY(2A)_UL_nYA_BCS0 --new



Also the supported bandwidths for each band should be associated with the requested configuration.
Proposal 2. Use the table 5-7 for the introduction of band combinations in LTE and NR, as well as for the basket WIDs.
Since there may be lots of work to do to align the WIDs with the template, the WIDs aligned with the proposed template should be available in RAN #84 meeting.  For the requested combination during the transition time from the companies, it is proposed to use the proposed templates from the RAN4 #90 meeting.
Proposal 3. Use the proposed templates to request the configurations from RAN4 #90 meeting, and the WIDs aligned with the proposed templates should be available in RAN #84 meeting
3	Conclusion
In this contribution, we give some further discussions on ENDC_NR CA&DC combination request template. To reduce the reviews time for all the band combination requested, the alignment works shall be done for all of the WIDs, meanwhile to reduce the work of each rapporteur and also to avoid to re-write the WIDs, the proposals in this contributions are: 
Observation 1. The table formats are different between ENDC WID, NR inter-band CA/DC WID and NR intra-band CA WID. 
Observation 2. The table format proposed in [1] is different from that used in the current WIDs.
Proposal 1. Keep the current table formats unchanged for each WIDs.
Proposal 2. Use the table 5-7 for the introduction of band combinations in LTE and NR, as well as for the basket WIDs.
Proposal 3. Use the proposed templates to request the configurations from RAN4 #90 meeting, and the WIDs aligned with the proposed templates should be available in RAN #84 meeting
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