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1
Introduction

In the past meeting,  how to handling the LTE-CA, EN-DC, NR CA/DC and SUL configuration for Rel-16 was agreed in [1], and also some request format for configurations were included. However, the request format attached in [1] were only for NR EN-DC and LTE-CA, which means there was no request format for NR DC/CA.

Actually, some companies have been already request some NR CA configurations before May meeting, but the CA configurations request format were different among the companies since each company may has their own understanding. For all the CA configurations requested, no bandwidth information ( for example supported bandwidth and  BCS) were included since there were no agreements on how to introduced those information  into 38.101 specs before May meeting.  Therefore it was not clear which bandwidths should be supported for a certain CA band combination.

In the last meeting, the contribution [2] for NR CA configurations and bandwidth combination sets defined for inter-band CA was agreed, which means it is indeed to specific the BCS for a certain CA band combination.

Therefore, to avoid the confusions and make the Rel-16 NR DC/CA configuration request more efficient, we give the proposal on the format for NR DC/CA requested based on the some agreements related to NR CA in previous RAN4 meeting.

2
Discussion

In [3], the general procedure of band/band combinations of EN-DC and NR CA for Rel.15 NR were agreed. For Rel.16 NR , the following three configurations will be included according to the scope of the basket WID for CA/DC for 2 bands DL with up to 2 bands UL : 

Configuration  1. CA configuration for 2 different bands DL with 1 band UL 

Configuration  2. CA configuration for 2 different bands DL with 2 band UL 

Configuration  3. DC configurations (inter-band DC)

For Rel.16 NR CA configurations, the request format of Rel.16 LTE CA can be taken as a reference. Actually, the request formats between of 2DL/1UL basket WID and 2DL/2UL basket WID for Rel.16 LTE CA are a little different. Therefore, on top of the procedures agreed in [3], and to aligned with above three configurations and make more clearly for each configuration requested, we suggest to use three tables to gather the request information (see table 1-1 to 1-3 in the attachment).

For the CA bandwidth information, because each above configurations further contains the band combination of FR1+FR1, FR2+FR2 and FR1+FR2 which have different table format for the supported bandwidth information and it will be introduced to TS38.101-1, TS38.101-2 and TS38.101-3, respectively. Hence we suggest to use separate tables for configuration 1 and configuration 2 respectively (see table 2-1 to table 2-3 in the attachment), where the bandwidth information for 1 band UL and 2 band ULs are share the same table according to the TS38.101 specs.

For DC configuration, it is proposed a simple way similar with LTE since the bandwidth/requirements for DC configurations are the same with CA, and it seems there were no discussion on inter-band DC in NR so far. 

Based on the above consideration, we proposal to use the request sheet format attached in the Annex for Rel. 16 NR DC/CA requested. 

Proposal:  The attachment in Annex should be used for the request format for Rel.16 NR CA configuration. 

In order to more clearly understanding about the tables in the attachment, we make some explanations as follow: 
1):  Contact information (From table 1-1 to table 1-3)
 The principles are based on the agreed general procedures in [3], such as contact  name, other supporting companies(min. 3), status, etc.

 For the# CC for DL: It used to specify the CA configuration, and the CA configurations format for 1 band UL and 2 band UL are different by using the similar format with LTE. Since the intra-band non-contiguous CA may supported in one of the band which means more than 2 CC in the DL may be supported. Here we distinguish FR1 band and FR2 bands because the notion for FR1 band and FR2 bands are different for  intra-band non-contiguous CA. 

Supported next level fallback modes(in DL and UL): Similar format/principle with LTE, also the status should be explicit.

For DC configurations, a simple way similar with LTE. 

2): Bandwidth information (From table 2-1 to table 2-3)
 The supported bandwidths with the supported SCS are listed for the configuration of within FR1(FR1+FR1) and within FR2 (FR2+FR1),which is aligned with NR CA discussion in RAN4, here we use BCS0 as an example. However, it is no need to do in the same way for the configuration of including FR2(FR1+FR2), because the table will be too large, hence a simple way of referring to the configuration of each band is enough which is aligned with TS38.101-3.

NR Uplink CA configuration: Possible UL CA configurations are listed, similar with LTE. Here we didn’t list the intra-band non-contiguous CA as the UL CA configuration due to it seems there are no intra-band non-contiguous UL CA configuration in the specs so far. 
For DC configurations: It is no need to list all the supported bandwidths with the supported SCS since the bandwidth/requirements for DC configurations are the same with CA. A editor note is included which the same way of LTE is adopted. 
With the request format in the attachment in the Annex, we believe companies can request their own interesting NR CA band combination more clear. 

3
Conclusion

In the contribution, the format for Rel-16 NR DC/CA configuration requested is given on top of the general procedures, and the principle for NR DC/CA is general based on Rel-16. LTE CA. The proposal is:
Proposal:  The attachment in Annex should be used for the request format for Rel.16 NR CA configuration. 
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Request sheet format for Rel.16 NR CA/DC:
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		#

		Basket WIs

		Check the baskets affected by the request



		1

		NR intra band CA for xCC DL/yCC UL including contiguous and non-contiguous spectrum

		



		2

		EN-DC for 2 bands DL with 2 bands UL(1 LTE band + 1 NR band )

		



		3

		EN-DC for 3 bands DL with 2 bands UL(2 LTE bands + 1 NR band )

		



		4

		EN-DC for 4 bands DL with 2 bands UL(3 LTE bands + 1 NR band )

		



		5

		EN-DC for 5 bands DL with 2 bands UL(4 LTE bands + 1 NR band )

		



		6

		EN-DC for 6 bands DL with 2 bands UL(5 LTE bands + 1 NR band )

		



		7

		NR Inter-band CA/DC for 2 bands DL with up to 2 bands UL

		X



		8

		EN-DC of LTE inter band CA for x bands DL with 1 band UL (x=1, 2, 3, 4) + NR inter-band CA for 2 bands DL with 1 band UL

		



		9

		SA Supplementary uplink (SUL),  NSA SUL, NSA SUL with UL sharing from the UE perspective (ULSUP)

		





Request sheet for EN-DC, NR CA/DC and SUL


<Title of the basket WIs>

CA configurations for 2 different bands DL with 1 band UL 

Table 1-1: Individual configuration names, proponents and supporting companies for NR CA configurations for 2 different bands DL with 1 band UL within FR1, or within FR2 or including FR2

		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


(note: X and Y can be either FR1 or FR2 band)

		2

		nXA-nYA_BCS0

		Rel-15

		

		

		

		new

		None



		nX-nY


(note: X and Y can be either FR1 or FR2 band)

		3

		nXA-nYC_BCS0

		Rel-15

		

		

		

		new

		2B_2CC_DL_nXA-nYA_BCS0   -- status

1B_2CC_DL_nYC_BCS0 -- status





		nX-nY


(note: Y is FR1  band )

		3

		nXA-nYA-nYA_BCS0

		Rel-15

		

		

		

		new

		2B_2CC_DL_nXA-nYA_BCS0  -- status

1B_2CC_DL_nYA-nYA_BCS0   -- status





		nX-nY


(note: Y is FR2 band )

		3

		nXA-nY(2A)_BCS0

		Rel-15

		

		

		

		new

		2B_2CC_DL_nXA-nYA_BCS0  -- status

1B_2CC_DL_nY(2A)_BCS0  -- status







CA configurations for 2 different bands DL with 2 band UL 

Table 1-2: Individual configuration names, proponents and supporting companies for NR CA configurations for 2 different bands DL with 2 band UL within FR1, or within FR2 or including FR2

		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


(note: X and Y can be either FR1 or FR2 band)

		2

		2CC_DL_nXA-nYA_2CC_UL_CA_nXA-nYA_BCS0

		Rel-15

		

		

		

		new

		2B_2CC_DL_nXA-nYA_BCS0  -- status





		nX-nY


(note: X and Y can be either FR1 or FR2 band)



		3

		3CC_DL_nXA-nYC_2CC_UL_CA_nXA-nYA_BCS0

		Rel-15

		

		

		

		

		2B_3CC_DL_nXA-nYC_BCS0  -- status

2B_2CC_DL_nXA-nYA_2CC_UL_CA_nXA-nYA_BCS0  -- status



		nX-nY


(note: Y is FR1  band )

		3

		3CC_DL_nXA-nYA-nYA_2CC_UL_CA_nXA-nYA_BCS0

		Rel-15

		

		

		

		

		2B_3CC_DL_nXA-nYA-nYA_BCS0  -- status

2B_2CC_DL_nXA-nYA_2CC_UL_CA_nXA-nYA_BCS0  -- status



		nX-nY


(note: Y is FR2 band )

		3

		3CC_DL_nXA-nY(2A)_2CC_UL_CA_nXA-nYA_BCS0

		Rel-15

		

		

		

		

		2B_3CC_DL_nXA-nY(2A)_BCS0  -- status

2B_2CC_DL_nXA-nYA_2CC_UL_CA_nXA-nYA_BCS0  -- status





DC configurations for 2 different bands DL with 2 band UL 

Table 1-3: Individual configuration names, proponents and supporting companies for NR DC configurations for 2 different bands DL with 2 band UL within FR1, or within FR2 or including FR2

		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)



		DC_nXA-nYA


(note: X and Y can be either FR1 or FR2 band)



		Rel-15

		

		

		

		new

		None



		DC_nXA-nYC


(note: X and Y can be either FR1 or FR2 band)



		Rel-15

		

		

		

		

		DC_nXA-nYA -- status





		DC_nXA-nYA-nYA


(note: Y is FR1  band )

		Rel-15

		

		

		

		

		DC_nXA-nYA -- status





		DC_nXA-nY(3A)


(note: Y is FR2 band )

		Rel-15

		

		

		

		

		DC_nXA-nY(2A) -- status







Editor Note:  For NR DC bands specified in table 1-3, the corresponding NR CA configurations defined in the following tables, i.e., dual uplink inter-band carrier aggregation with uplink assigned to two NR bands, are applicable to Dual Connectivity. 


Bandwidth combination set for CA configuration for both 1 band UL and 2 band ULs within FR1

Table 2-1 Bandwidth combinations for CA_nX-nY

		NR CA configuration / Bandwidth combination set



		NR CA configuration

		NR Uplink CA configuration

		NR Band

		SCS

(kHz)

		5


MHz

		10


MHz

		15


MHz

		20


MHz

		25 MHz

		30 MHz

		40


MHz

		50


MHz

		60


MHz

		80


MHz

		90


MHz

		100 MHz

		Maximum Aggregated bandwidth


[MHz]

		Bandwidth combination set



		CA_nXA-nYA

		-

		nX

		15

		

		

		

		

		

		

		

		

		

		

		

		

		

		0



		

		

		

		30

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		nY

		15

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		30

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		CA_nXA-nYC

		CA_nXA-nYA

		nX

		15

		

		

		

		

		

		

		

		

		

		

		

		

		

		0



		

		

		

		30

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		nY

		15

		See CA_nYC Bandwidth combination set 0 in table 5.5A.1-1 of 38.101-1

		

		



		

		

		

		30

		

		

		



		

		

		

		60

		

		

		



		CA_nXA-nYC

		CA_nYC

		nX

		15

		

		

		

		

		

		

		

		

		

		

		

		

		

		0



		

		

		

		30

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		nY

		15

		See CA_nYC Bandwidth combination set 0 in table 5.5A.1-1 of 38.101-1

		

		



		

		

		

		30

		

		

		



		

		

		

		60

		

		

		



		CA_nXA-nYA-nYA

		-

		nX

		15

		

		

		

		

		

		

		

		

		

		

		

		

		

		0



		

		

		

		30

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		

		60

		

		

		

		

		

		

		

		

		

		

		

		

		

		



		

		

		nY

		15

		See CA_nYA-nYA Bandwidth combination set 0 in table 5.5A.2-1 of 38.101-1

		

		



		

		

		

		30

		

		

		



		

		

		

		60

		

		

		





Editor Note:  The table 2-1 is applicable to both 1UL/2DL and 2UL/2DL according to Table 5.5A.3-1 in TS38.101-1

Bandwidth combination set for CA configuration for both 1 band UL and 2 band ULs within FR2

Table 2-2 Bandwidth combinations for CA_nX-nY


		NR CA configuration / Bandwidth combination set



		NR CA configuration

		NR Uplink CA configuration

		NR Band

		SCS

(kHz)

		50


MHz

		100


MHz

		200


MHz

		400


MHz

		Maximum Aggregated bandwidth


[MHz]

		Bandwidth combination set



		CA_nXA-nYA

		-

		nX

		60

		

		

		

		

		

		0



		

		

		

		120

		

		

		

		

		

		



		

		

		nY

		60

		

		

		

		

		

		



		

		

		

		120

		

		

		

		

		

		



		CA_nXA-nYC

		CA_nXA-nYA-

		nX

		60

		

		

		

		

		

		0



		

		

		

		120

		

		

		

		

		

		



		

		

		nY

		60

		See CA_nYC Bandwidth combination set 0 in table 5.5A.1-1 of 38.101-2

		

		



		

		

		

		120

		

		

		



		CA_nXA-nYC

		CA_nYC

		nX

		60

		

		

		

		

		

		0



		

		

		

		120

		

		

		

		

		

		



		

		

		nY

		60

		See CA_nYC Bandwidth combination set 0 in table 5.5A.1-1 of 38.101-2

		

		



		

		

		

		120

		

		

		



		CA_nXA-nY(2A)

		-

		nX

		60

		

		

		

		

		

		0



		

		

		

		120

		

		

		

		

		

		



		

		

		nY

		60

		See CA_nY(2A) Bandwidth combination set 0 in table 5.5A.2-1 of 38.101-2

		

		



		

		

		

		120

		

		

		





Editor Note:  The table 2-2 is applicable to both 1UL/2DL and 2UL/2DL, similar with table 2-1 


Bandwidth combination set for CA configuration both 1 band UL and 2 band ULs including FR2 

Table 2-3 Bandwidth combinations for CA_nX-nY

		NR CA 


configuration

		NR Uplink CA

configuration

		NR configuration for FR1

		NR configuration for FR2



		CA_nXA-nYA

		-

		nXA

		nYA



		CA_nXA-nYC

		CA_nXA-nYA-

		nXA

		nYC



		CA_nXA-nYC

		CA_nYC

		nXA

		nYC



		CA_nXA-nY(2A)

		-

		nXA

		nY(2A)





Editor Note:  The table 2-3 is applicable to both 1UL/2DL and 2UL/2DL according to Table 5.5A.1-1 in TS38.101-3
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