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1
Introduction
Since approval of 2UL_intra-band NC-CA_7A-7A in RAN #72 in June 2016 [1], substantial discussion has been made towards completion of this CA combination.
In RAN4 #81, general analysis on 2UL_intra-band NC- CA_7A-7A show that it is not useful since A-MPR will be larger than 18.5dBm with band 2UL_NC-CA_7A-7A [2]. However, at the same time, uplink traffic is getting bigger and the required MPR and MSD level can be reduced if we consider only on the operator specific band combination in Korea [3]. Therefore, more study about operator specific spectrum holding is encouraged by RAN4 chairman.
In RAN4 #82, following chairman’s encourage, analysis on 2UL_intra-band NC-CA_7A-7A with operator specific holding spectrum is introduced and show that the power back-off and desense problem can be reduced [4]. After a long discussion in RAN4 #82, it was agreed that if RAN4 WG have no consensus on 2UL_ intra-band NC-CA_7A-7A before RAN Plenary #76, 2UL_ intra-band NC-CA_7A-7A would be removed in Rel-14 intra-band CA WI and recommended to follow RAN plenary decision whether or not include the  specific operator holding spectrum with dual uplink NC-CA_7A-7A in intra-band CA basket WI in rel-15 [5].
Although no consensus between general band analysis and operator specific holding spectrum were reached at RAN4#83 in June 2017, further study of CA with operator specific holding spectrum in Rel-15 will be very helpful for enhancing uplink capacity for operator.
2
Discussion
2.1
CA 7A-7A with Operator Specific Holding Spectrum
From general band analysis, required the maximum A-MPR will be larger than 5~10.5dB for 2UL_NC-CA_7A-7A UE [2] due to 3rd order IMD falling into own Rx band. Also MSD will be larger than 20dB is required for 2UL_intra-band NC-CA_7A-7A UE due to 3rd order IMD [2].
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Figure 1: Band 7 arrangement in Korea

However, when we consider the real spectrum allocation in Korea, the sub-block band gap of 2UL CA_7A-7A is 20MHz and 3rd order IMD is not falling into Rx band. Also there was no deployment plan for Band 38. Band 38 is adjacent Band 7 UL frequency with 0MHz frequency gap. So the required A-MPR and MSD level based on the specific spectrum holding case and impacts are clearly much smaller than the result of general band analysis [4].
Observation 1: When considering operating specific band combination in Korea, the required maximum A-MPR values is about 10dB for 2UL_intra-band NC-CA_7A-7A UE.
Observation 2: 5th & 7th IMDs fall into the own Rx band of 7. The expected MSD level is about 13dB with 0dB A-MPR.
2.2
Importance of UL CA in live network
Since commercial lunching of LTE network, LTE traffic is continuously increasing for every year and it seems to be continued in future. From our live network statistics, total UL traffic increased 1.42 times during last one year as shown in figure 2. More importantly, its increasing speed is faster than that of DL traffic: 1.29 times during last one year.
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Figure 2: Increase of UL/DL Traffic during last one year (in SK telecom’s live network)
Observation 3: UL traffic is continuously increasing and recently its increasing speed is faster than that of DL traffic.

Also, DL capacity can be enhanced easily by deploying DL 256QAM and DL 4x4 MIMO. Recently, SK telecom deployed DL 256QAM and 4x4 MIMO in heavy traffic area. As a result, downlink capacity is enhanced more than two times and user experience is greatly enhanced. However, UL capacity enhancement solution for operator is very limited now: spectrum extension and 2 UL CA. In short, we face a difficulty to provide better uplink experience to our customer and we are needed to make the best use of our spectrum based on UL CA for enhanced customer experience.

Observation 4: UL CA is key technology to provide better uplink user experience in current LTE network.
2.3
Example of 2UL_intra-band NC-CA_7A-7A Specification
Feasibility on implementation and needs on live network are described each observation 1~4. Nevertheless these observation, some potential issues are existed like interference between LTE Band 7 and LTE Band 38. For clearing potential issues, RAN4 should study operation on 2UL_intra-band NC-CA_7A-7A with operator specific holding spectrum restriction in Rel-15.
Table 1: Example of E-UTRA CA configuration and bandwidth Table with operator specific holding spectrum restriction
	E-UTRACA configuration
	Uplink CA configurations (NOTE 1)
	E-UTRA CA configuration / Bandwidth combination set

	
	
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	CA_7A-7A
	CA_7A-7A

(NOTE 3)
	5
	15
	
	
	
	
	

	
	
	10
	10, 15
	
	
	
	
	

	
	
	15
	15, 20
	
	
	
	
	

	
	
	20
	20
	
	
	
	
	

	
	
	5, 10, 15, 20
	5, 10, 15, 20
	
	
	
	40
	1

	
	
	5, 10, 15, 20
	5, 10
	
	
	
	30
	2

	
	
	10, 15, 20
	10, 15, 20
	
	
	
	40
	3

	
	
	See CA_66C Bandwidth Combination Set 0 in Table 5.6A.1-1
	5, 10, 15, 20
	
	
	
	

	NOTE 1:
Uplink CA configurations are the configurations supported by the present release of specifications. 

NOTE 2:
Restricted to E-UTRA operation when inter-band carrier aggregation is configured. The downlink operating band is paired with the uplink operating band (external) of the carrier aggregation configuration that is supporting the configured Pcell.
NOTE 3: Restricted to operation when UE is placed on Korea.


3
Conclusions
In this contribution, we have elaborated on the overall status of Rel-14 2UL_intra-band NC-CA_7A-7A work in RAN4 and its dependencies to operator specific spectrum holding. Impacts are clearly much smaller than originally assumed in RAN4 if we limit analysis on operator specific holding spectrum. Considering the increasing UL traffic trends and importance of UL CA technology in live network, we respectfully request that RAN shall approve to include 2UL_intra-band NC-CA_7A-7A into the corresponding intra-band CA basket WID in rel-15 with operator specific holding spectrum restriction to start related work from next RAN4 meeting in August.
Proposal: RAN shall approve to include 2UL_intra-band NC-CA_7A-7A into the corresponding intra-band CA basket WID in rel-15 with operator specific holding spectrum restriction.
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