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1. Introduction
During the RAN4#84 meeting agreements have been reached on the procedure of band/band combination for Rel.15 NR [1]. The procedure works pretty well with LTE-NR DC band combination since it has been updated several times according to the constantly proposed new band combinations. But we noticed that if we want to define a new SUL band/band combination more details need to be clarified for the procedure. 
In this contribution, we give our considerations on the procedure of SUL related band/band combination and propose some updates for the procedure.
2. Discussion
The latest procedure RAN4 has agreed for band/band combination proposal for Rel.15 NR was given in [1] as follows.
	Proposal 1:  During Rel.15 WI, proponents on particular frequency ranges/bands, LTE/NR DC and NR intra/inter band CA combinations need to contact the NR WI rapporteur (frequency ranges/bands) and corresponding persons responsible TRs and send relevant information on the [3GPP_TSG_RAN_WG4 @LIST.ETSI.ORG] with the prefix [NR new band and combo] in the title to have their frequencies and combinations added to the corresponding tables prior to the t-doc submission deadline.
Proposal 2. The new basket for dual connectivity band combinations of LTE xDL/1UL (x=1, 2, 3, 4) and inter-band NR CA for 2DL/1UL is established. 

Proposal 3: When the higher order combinations, i.e. LTE xDL/1UL + NR 1 band (x = 2, 3, 4 and 5) DC, NR yDL/1UL CA combinations (y is FFS) and LTE xDL/1UL + NR 2DL/1UL CA (x = 1, 2, 3 and 4) DC, are proposed, required fallback modes should be also shared using the certain format in Annex.

Proposal 4: Each of the responsible persons for each of the categories (baskets) needs to reflect the proposed band combinations including fallback modes into their responsible table based on the requests, and should share the T-doc including the responsible table on the [3GPP_TSG_RAN_WG4 @LIST.ETSI.ORG] with the following prefixes in the title by the starting time of the meeting.
Categories

Prefix
LTE 1DL/1UL + one NR band combination

[Basket LTE1CC/NR]
LTE 2DL/1UL + one NR band combination

[Basket LTE2CC/NR]
LTE 3DL/1UL + one NR band combination

[Basket LTE3CC/NR]
LTE 4DL/1UL + one NR band combination

[Basket LTE4CC/NR]
LTE 5DL/1UL + one NR band combination

[Basket LTE5CC/NR]
Intra-band NR CA (mDL/1UL) and inter-band NR CA (nDL/1UL) (m and n are FFS)

[Basket NR CA]
LTE xDL/1UL (x=1, 2, 3, 4) + inter-band NR CA for 2DL/1UL
[Basket LTExCC/NR CA]

Proposal 5: Each of the responsible persons has the responsibility for correction and leading to endorsement of their own T-doc during the RAN4 meeting. Endorsed T-docs will be merged and submitted to RAN meeting by NR rapporteur.

Note #1: Above T-doc is similar to WID for each LTE CA basket WI.

Note #2: Above procedure in all proposals is only for Rel.15 NR WI. For later release, RAN4 might need to discuss how to arrange effective procedure.


As we can see here the procedure is mainly for LTE-NR DC band combination proposal. 
NR SUL band has been discussed for several meetings, and during RAN4#84 band numbers were already assigned to some SUL bands as follows [2].
Table 1. Band number for SUL during RAN4#84
	Band Number
	UL 
	DL 
	Duplexing mode 

	n80 
	1710 - 1785 MHz 
	N/A 
	SUL  

	n81 
	880 - 915 MHz 
	N/A 
	SUL  

	n82 
	832 - 862 MHz 
	N/A 
	SUL  

	n83 
	703 - 748 MHz 
	N/A 
	SUL 


One of the most important motivations for SUL is to improve NR uplink coverage using relatively lower frequency bands. New SUL band should be allowed as long as it is based on practical requirement.
Meanwhile, considering the limited time in Rel.15 and the existing requirements for SUL band/band combination, we have following proposal:
Proposal 1: Only SUL and NR band combinations are considered in Rel.15. Combinations of LTE, SUL and NR are not considered until Rel.15 is finished.
Together with LTE-NR DC band combination, SUL related band/band combination is also captured in the document maintained by DOCOMO. In the latest version of the document [3] the definition is as follows.
Table 2. Band combination for UL sharing
	Frequency ranges for NR
	Operators whose request is included in the frequency range

	1710-1785MHz (UL)/3.3-4.2 GHz (DL&UL) NOTE1
	China Telecom, China Unicom, CMCC, Deutsche Telekom

	832-862MHz (UL)/3.3-4.2 GHz (DL&UL) NOTE1
	Orange, Telefonica, Etisalat, Deutsche Telekom

	880-915MHz (UL)/3.3-4.2 GHz (DL&UL) NOTE1
	CMCC

	703-748MHz (UL)/3.3-4.2 GHz (DL&UL) NOTE1
	Orange, Telefonica, Etisalat 

	NOTE1: The exact frequency range around 3.5GHz may be revised during R15 NR WI
NOTE2: The LTE-NR dual connectivity UE RF requirements with the same frequency ranges can be reused as the starting point for the above NR paired band.
NOTE3: Prioritize the work on conventional band arrangement and DC/NSA combinations until Dec. 2017 (Rel-15) followed by SA until June 2018
NOTE4: Start working on the specific requirements for LTE-NR co-existence with UL sharing when RAN1 has sufficient progress, and complete the work by RAN#80 (i.e. Jun. 2018)


We can see the definition in Table 2 is not completely complied with the current procedure. More information is needed, and the information needs to be reorganized to define a SUL band/band combination as precisely as what we achieved in NR band or LTE-NR DC band combination.
As agreed in RAN4 NR#2 [4] the SUL band and related combination with NR band should be defined separately as follows.
	Alternative 2: define the SUL bands in the general NR operating bands table and define SUL+NR band combinations in a separte table.


Although the SUL band and related combination is defined separately, SUL alone cannot work. What’s more the RF performance may vary a lot for a SUL band combined with different NR bands. Consider the scenario of realistic deployment, to avoid confusions and make RAN4’s work focuses on the practical needs, we suggest proposal for new SUL band should also give the related band combination.
Hence we have the following proposal:

Proposal 2: Proposal for new SUL band should supply information about related band combination at the same time.
Take the procedure for proposing new NR band and band combination as reference we have the following proposal for information organization during proposing new SUL band/band combination:
Proposal 3: Proposal for new SUL band and band combination should use the certain format in Annex for submitting necessary information.
Consider multiple carriers in SUL bands or NR bands there are many categories of combination for SUL and NR just like LTE-NR DC band combination. 
Proposal 4: A basket way similar to LTE-NR DC band combination can be setup for SUL and NR combination to handle different kinds of combinations efficiently. For example:

	Categories
	Prefix

	SUL 1CC + NR 1CC
	[Basket SUL1CC/NR 1CC]

	SUL 1CC + NR 2CC
	[Basket SUL1CC/NR 2CC]


Proposal 5: Priority for certain category of SUL and NR combination may need to be clarified to fulfill a realistic time plan in Rel.15.
3. Conclusion

In this contribution, we give our considerations on the procedure of SUL related band/band combination and propose some updates for the procedure.
Proposal 1: Only SUL and NR band combinations are considered in Rel.15. Combinations of LTE, SUL and NR are not considered until Rel.15 is finished.
Proposal 2: Proposal for new SUL band should supply information about related band combination at the same time.
Proposal 3: Proposal for new SUL band and band combination should use the certain format in Annex for submitting necessary information.
Proposal 4: A basket way similar to LTE-NR DC band combination can be setup for SUL and NR combination to handle different kinds of combinations efficiently. The notation should be precise as well as extensible, for example:

	Categories
	Prefix

	SUL 1CC + NR xCC
	[Basket SUL 1CC/NR xCC]

	x = 1, 2…


Proposal 5: Priority for certain category of SUL and NR combination may need to be clarified to fulfill a realistic time plan in Rel.15.
Reference

[1] R4-1709135, NTT DOCOMO, “Procedure of band/band combination proposal for Rel.15 NR”, Aug. 2017
[2] R4-1709181, NTT DOCOMO, “WF on band numbering”, Aug. 2017
[3] R4-1709993, NTT DOCOMO, “Updated list of band combinations”, Sep. 2017
[4] R4-1706966, CMCC, “WF on SUL band definition”, Jun. 2017
Annex
The report format is descried below. 
Example Table: Frequency ranges and LTE bands for SUL band
	Frequency range
	LTE band
	REL-indep. 
From
	contact name, company
	contact email
	other supporting companies (min. 3)
	status (new, ongoing, completed, stopped)

	1920-1980MHz
	B1
	REL-15
	Hongliang Bian, China Telecom
	bianhl.bri@chinatelecom.cn
	China Unicom, Huawei, Hisilicon, VIVO
	new


Example Table: SUL 1CC/NR 1CC combination
	Combination
	contact

name, company
	contact

email
	other supporting companies

(min. 3)
	status

(new, ongoing, completed, stopped)
	supported next level fallback modes
(in DL and UL)

	SUL band

	NR
band
	
	
	
	
	

	1920-1980MHz
	n78
	Hongliang Bian, China Telecom
	bianhl.bri@chinatelecom.cn
	China Unicom, Huawei, Hisilicon, VIVO
	new
	-
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