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1. Introduction

In this contribution, we propose a new basket for EN-DC of LTE 1DL/1UL + Inter-band NR 2DL/2UL bands.
2. Discussion

The existing basket and responsible persons are described below [1].
Table 1: Existing basket and responsible persons
	NR basket
	Responsible persons (TR rapporteurs)

	Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band
	Kei Ando, NTT DOCOMO

	Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band
	Ye Liu, Huawei

	Dual connectivity (DC) band combinations of LTE 3DL/1UL + one NR band
	Per Lindell, Ericsson

	Dual connectivity (DC) band combinations of LTE 4DL/1UL + one NR band
	Petri Vasenkari, Nokia

	Dual connectivity (DC) band combinations of LTE 5DL/1UL + one NR band
	Yankun Li, Samsung

	Intra-band NR CA (mDL/1UL bands) and inter-band NR CA (nDL/1UL bands) (m and n are FFS)
	Per Lindell, Ericsson

	Intra-band NR CA (mDL/2UL bands) and inter-band NR CA (nDL/2UL bands) (m and n are FFS)
	Aijun Cao, ZTE

	Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1, 2, 3, 4) + Inter-band NR 2DL/1UL bands
	Suhwan Lim, LGE


Existing inter-band NR CA (2DL/2UL) proposals in two bands are below.
Table 2: Proposed inter-band NR CA combination (2DL/2UL)
	Combination
	contact name, company
	other supporting companies (min. 3)

	NR1
	NR2
	
	

	n8
	n78
	Wubin, Zhou, ZTE
	CMCC, Sanechips , China Telecom, CATT

	n8
	n258
	Wubin, Zhou, ZTE
	CMCC, Sanechips, China Telcom, CATT

	n77
	n257
	Naoto Iizasa NTT DOCOMO
	NEC, Nokia, Fujitsu

	n78
	n257
	Naoto Iizasa NTT DOCOMO
	NEC, Nokia, Fujitsu

	n79
	n257
	Naoto Iizasa NTT DOCOMO
	NEC, Nokia, Fujitsu

	n77
	n79
	Naoto Iizasa NTT DOCOMO
	NEC, Nokia, Fujitsu

	n78
	n79
	Naoto Iizasa NTT DOCOMO
	NEC, Nokia, Fujitsu


In order to enable NSA operations with NR CA (2DL/2UL) shown in Table 2 and 3, we propose a new basket for EN-DC of LTE 1DL/1UL + Inter-band NR 2DL/2UL bands. The motivation for this is that RAN#78 approved the NR workload management [2] that “For NR-NR CA, finalization of the work to enable up to 2 different numerologies within the same PUCCH group (PUCCH sent on the CC with smaller SCS) in RAN1 in Q1, and in RAN4 (Core) for Q2, for the December drop.”. Considering DC_1A_n78A(30kHz)-n257A(120kHz) as an example, when PUCCH is sent on the CC with smaller SCS i.e. n78, DL performance is likely to be limited due to HARQ processing and/or shortage of UL performance in NR. Thus, not only 1UL but also 2UL in NR should also be taken into account to avoid such DL degradations.

Proposal 1: A new basket of “Dual connectivity (DC) band combinations of LTE 1DL/1UL + Inter-band NR 2DL/2UL bands” should be newly created.
3. RAN4 spec impact
In this case, number of UL is to be 3UL in 3bands in total. This kind of UL cases would have some RF challenges such as a lot of patterns of IMD and haven’t been specified in LTE CA so far. However, we’d like to note that there is an agreement of no MSD between FR1 and FR2 bands [3], which means that even if NR 1DL/1UL in FR2 band is added with LTE 1DL/1UL + NR 1DL/1UL, additional MSD requirement is not necessary. In addition, transmission power in FR2 can be treated independently from total 23 dBm in FR1. This can enable RAN4 spec work quite simple.

Observation 1: 3band 3DL/3UL of LTE + FR1 NR + FR2 NR has little impact from RAN4 spec work point of view.
On the other hand, 3band 3DL/3UL of LTE + FR1 NR + FR1 NR may cause some complicated issues such as IMD, PCMAX (to limit transmission power up to total 23 dBm). And also, the motivation described in section 2 doesn’t apply to this case since the same numerology seems to be majority (not agreed) in NR CA in FR1+FR1 according to discussions in the last meeting. 


Observation 2: 3band 3DL/3UL of LTE + FR1 NR + FR1 NR may cause some complexity from RAN4 spec work point of view.
Therefore, we propose the following DC configurations of 3band 3DL/3UL of LTE + FR1 NR + FR2 NR for the new basket in Rel-15.
Proposal 2: The following DC configurations of 3band 3DL/3UL of LTE + FR1 NR + FR2 NR should be included in the new basket in Rel-15.
	EN-DC combination

	LTE
	NR1
	NR2

	1
	n77
	n257

	1
	n78
	n257

	1
	n79
	n257

	3
	n77
	n257

	3
	n78
	n257

	3
	n79
	n257

	19
	n77
	n257

	19
	n78
	n257

	19
	n79
	n257


3. Conclusion
In order to enable NSA operations with NR CA shown in Table 2 and 3, we propose and observe the followings. The motivation is to avoid DL performance degradation due to HARQ processing and/or shortage of UL performance in NR.

Proposal 1: A new basket of “Dual connectivity (DC) band combinations of LTE 1DL/1UL + Inter-band NR 2DL/2UL bands” should be newly created.
Observation 1: 3band 3DL/3UL of LTE + FR1 NR + FR2 NR has little impact from RAN4 spec work point of view.



Observation 2: 3band 3DL/3UL of LTE + FR1 NR + FR1 NR may cause some complexity from RAN4 spec work point of view.
Proposal 2: The following DC configurations of 3band 3DL/3UL of LTE + FR1 NR + FR2 NR should be included in the new basket in Rel-15.
	EN-DC combination

	LTE
	NR1
	NR2

	1
	n77
	n257

	1
	n78
	n257

	1
	n79
	n257

	3
	n77
	n257

	3
	n78
	n257

	3
	n79
	n257

	19
	n77
	n257

	19
	n78
	n257

	19
	n79
	n257


Reference

[1]
R4-1800997, “Updated procedure for band combination proposal for Rel.15 NR, NTT DOCOMO, INC.
[2] RP-172844, “NR workload management” RAN chairman

[3] R4-1709765, “MSD for between FR1 and FR2”, NTT DOCOMO, INC.
Appendix
Table 3: Proposed new basket
	NR basket
	Responsible persons (TR rapporteurs)

	Dual connectivity (DC) band combinations of LTE 1DL/1UL + one NR band
	Kei Ando, NTT DOCOMO

	Dual connectivity (DC) band combinations of LTE 2DL/1UL + one NR band
	Ye Liu, Huawei

	Dual connectivity (DC) band combinations of LTE 3DL/1UL + one NR band
	Per Lindell, Ericsson

	Dual connectivity (DC) band combinations of LTE 4DL/1UL + one NR band
	Petri Vasenkari, Nokia

	Dual connectivity (DC) band combinations of LTE 5DL/1UL + one NR band
	Yankun Li, Samsung

	Intra-band NR CA (mDL/1UL bands) and inter-band NR CA (nDL/1UL bands) (m and n are FFS)
	Per Lindell, Ericsson

	Intra-band NR CA (mDL/2UL bands) and inter-band NR CA (nDL/2UL bands) (m and n are FFS)
	Aijun Cao, ZTE

	Dual connectivity (DC) band combinations of LTE xDL/1UL (x=1, 2, 3, 4) + Inter-band NR 2DL/1UL bands
	Suhwan Lim, LGE

	Dual connectivity (DC) band combinations of LTE 1DL/1UL + Inter-band NR 2DL/2UL bands
	TBD


Table 4: Proposed EN-DC (3DL/3UL)
	EN-DC combination
	contact name, company
	other supporting companies (min. 3)

	LTE
	NR1
	NR2
	
	

	1
	n77
	n257
	TBD
	To be added later

	1
	n78
	n257
	TBD
	To be added later

	1
	n79
	n257
	TBD
	To be added later

	3
	n77
	n257
	TBD
	To be added later

	3
	n78
	n257
	TBD
	To be added later

	3
	n79
	n257
	TBD
	To be added later

	19
	n77
	n257
	TBD
	To be added later

	19
	n78
	n257
	TBD
	To be added later

	19
	n79
	n257
	TBD
	To be added later


