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1. Introduction
In Rel-11, Multiple Timing Advances (MTA) was investigated as a feature for UL CA (Carrier Aggregation).　 MTA feature for Intra-band contigous/non-contious CA was agreed as optional. On the other hand, the discussion for whether mandatory/optional is FFS for inter-band CA [1][2]. This document addresses the necessity and important of supporting MTA for the inter-band UL CA capable UEs in Rel-11.
NOTE:

The content and proposal is the same as in RP-130334. The intention of the resubmission is to indicate more supporting companies from the previous paper.
2. Discussion
In Rel-10, DL/UL CA has been introduced and MTA feature was additionally investigated as a part of UL CA feature. Although DL traffic is dominant compared to UL traffic, UL user throughput is still important from the operator’s point of view. In order to achieve higher DL data rate (by aggregating two or more number of DL CCs), sufficiently high UL user throughput is also required. This is because ongoing burst DL data will incur burst data in UL, i.e., TCP ACKs which needs to be fed back dynamically in UL, and UL traffic data would be increased in proportion to increase DL traffic load generally by application, i.e., photo uploading and cloud computing et al. Moreover, from the market/user point of view, higher UL peak rate is still an attractive feature since it provides a future proof for the potential traffic and application which requires higher UL data rate such as web application. It should be also noted that, there has been many agreed proposals to add new inter-band CA band combinations in RAN4 [3]. We foresee that this kind of proposals will be coming also in the future. This would also mean that  inter-band UL CA is becoming a well-focused scenario. 
However, for inter-band UL CA, the concern was identified that the potential reception timing difference of UL signals on the each carrier at eNB might be so large that eNB cannot eliminate it. This will result in decoding error due to exceeding FFT window and causing UL interference toward other UEs. In addition to that, some analysis[4] further indicate that without MTA, such phenomenon could be foreseen even in co-located scenario (thus, for non-co-located scenario, will be obvious). Therefore, for inter-band UL CA, MTA feature should be supported not only in non-co-located scenarios (CA scenario#4/5) which are main target in Rel-11, but also in co-located scenarios (CA scenario#2/3). From such above reasons, MTA needs to be supported to operate inter-band UL CA for all deployments on inter-band CA. Without such features, operators may not be able to provide good throughput performance, and thus potential increased traffic cannot be achieved. Therefore, MTA should be supported as a mandatory feature for Rel-11 UEs and onwards supporting inter-band UL CA band combinations. 
3. Summary and Proposal
In this document, the necessity and importance of MTA supporting was addressed. Without mandatory support of MTA feature, the operators cannot serve the good throughout performance, and thus potential increased traffic cannot be achieved.
Proposal:
It is proposed for RAN to agree that MTA is supported as a mandatory feature for Rel-11 UEs and onwards supporting inter-band UL CA band combinations.
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Annex: Deployment scenarios for CA in TS 36.300
	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image5.emf]
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