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1 Introduction
At RAN#46 the work items for CA [1] , enhanced DL [2] and UL multiple antenna transmission [3]  was agreed.  The agreed completion date for the core parts for the RAN1/2/3/4 specification is RAN#50 (December 2010). These three work items mark a significant increase in terms of feature complexity to the current UE and BS RF specifications since it is linked to a number of deployment scenarios (12+ that have been identified so far) 

Hence, it is unlikely that RAN4 would be able to complete its core work as part of the overall WI time plan. However, a major concern in not completing the core aspects [4] would be a lack of feedback on key physical layer decisions in RAN1/2 for the core specifications. Currently, TR 36.815 [5] indicates a number of open issues which are indentified in italics relating to RF requirements, such as power control, IMD, spurious emissions etc which are related to key physical layer decisions in RAN1/2.
It is important that RAN4 maintains the agreed RAN WI time plan, and the only way this can be achieved is by restricting the number of deployment scenarios in Release 10 to a few generic scenarios and operating bands. With this approach it would then be possible to expand in Release 11 the larger set of operator deployment scenarios. 
This document looks at the generic scenario (and bands) that could used as the basis for completing the Release 10 work item for CA, enhanced DL and UL multiple antenna transmission.
2 Discussion
The key RAN4 goals for Release 10 WI are:
a) Meet and exceed IMT ITU-R M.2134 requirements for bandwidth, peak data rate and peak spectral efficiency
b) Support contiguous and non contiguous Carrier Aggregation (CA) in the specification inline with 3GPP ITU-A submission 

c) Address the various operator deployment options via a generic deployment scenario which is based on a specific frequency band 

d) Ensure the work in a), b) and c) above allows expansion to a later release to cover other frequency band combinations

e) Ensure the work will support different UE capabilities to address CA plus enhanced DL AND/OR UL antenna transmission  in an aligned forward compatible manner for RF implementation  

f) Provide timely feedback to RAN1/2  physical layer design – Critical 
These goals are similar to [6], which indicate the areas for high priority that needed to be addressed in the January 2010 RAN4 ad-hoc meeting also in [5], which sets the work and time plan copied in figure 2-1 below  

[image: image1.emf]
Figure 2-1 Time plan for RAN4 LTE-A (from R4-095013)
2.1 IMT Advanced requirements 

For both WI(s) the RAN4 core requirements need to meet and exceed Report ITU-R M.2134 for bandwidth, spectral efficiency and peak data rate 

Bandwidth requirements in ITU-R M.2134 are specified as;
a. The RIT shall support a scalable bandwidth up to, and including 40 MHz 
b. This bandwidth may be supported by single or multiple RF carriers.  
c. Proponents are encouraged to consider extensions to support operations in wider bandwidths (e.g. up to 100 MHz) and the research targets expressed in Recommendation ITU-R M.1645.

Peak spectral efficiency requirements in ITU-R M.2134 are specified as; 
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a. DL: Release 8 LTE satisfies IMT‑Advanced requirement based ~ 70 MHz channel bandwidth 
b. UL: Need to double from Release 8 to satisfy IMT‑Advanced requirement

Peak data rate requirements in ITU-R M.2134 are specified as; 
[image: image3.emf]Rel. 8 LTE LTE-Advanced IMT-Advanced

DL 300 Mbps 1 Gbps

UL 75 Mbps 500 Mbps

Peak data rate 1 Gbps(*)


a. DL: 1 Gbps data can be achieved by SU‑MIMO based on up to 8 layer spatial multiplexing in 40 MHz transmission as per [2]
b. UL: 500 Mbps date rate can be achieved by SU‑MIMO based on up to 4 layer spatial multiplexing in a 40 MHz transmission bandwidth as per [3]
In summary we observe a bandwidth of 40 MHz can be obtained by aggregating two Release 8 20MHz (CC) in both the UL and DL to meet the ITU IMT-A requirements.  Hence, we propose that the maximum CA bandwidth that should be supported in RAN4 Release 10 is 40MHz (20MHz + 20MHz). Support of higher bandwidth support) in line with the ITU-R M.2134 (e.g. up to 100 MHz) should be supported in RAN1/2 physical layer so a larger number of CC can be supported in future RAN4 specifications  
Operator deployment scenario 

Table 2.2-1 list the various operator deployment scenarios in TR 36.815 v0.4. The scenarios highlighted in red are the 4 deployment scenarios [6] that were considered for initial investigation in order to meet the ITU-R submission timescales. Proposal {8] has suggested an additional scenario 13* that should also be considered for Inter frequency non–contiguous CA (Band 4+17).  
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Table 2.2-2: Proposed operator deployment scenario from TR36.815 and [8]
It is clear that the WI time plan cannot address the many scenarios in a Release 10 frame even if consideration is given to the 4 ITU deployment scenarios shown in the red column. In this case, we suggest a phased approach is taken to complete the WI taking into account the following;
i. Intra band case (contiguous): In the case of contiguous intra band carrier aggregation it is proposed to limit the number of component carrier (CC) to two symmetrical component carriers for the UL and DL. This could cover the TDD and FDD case for an operating band > 2 GHz as these operating bands can support a reasonably large channel bandwidth. To mitigate the impact of self interference, due to the larger channel bandwidth, it is proposed to initially focus on TDD mode in the 2300 MHz operating band.  Depending on timescale and progress TDD/FDD mode in the 3500 MHz band could also be included. This deployment scenario would address the ITU-R M.1234  requirement 
ii. Intra band case (non contiguous): Non contiguous intra band carrier aggregation should be considered for a FFS since this is not the priority case for investigation in TR36.815 [5]. Non-contiguous carrier aggregation in the same band also has significant RF implications related to LO and frequency pulling between LOs.  Additionally, the need to support non contiguous intra band aggregation may be limited due to the potential for spectrum trading which is increasingly being proposed in a number of regulatory forums
iii. Inter band case (non contiguous): To minimise the number of potential deployment scenarios it is suggested this should be limited to two bands which can either be a FDD high + low band combination or two FDD Low OR two FDD high band combinations.  Possible combinations are shown in Table 2.2-3 below;
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Table 2.2-3: Possible FDD regional combinations

Possible priority should be given to Region 2 deployment scenarios shown in Table 2.2-3 below, since the number of operators and operator’s spectrum holdings in terms of fragmented allocation, is much higher in this region than those allocated to operators in other regions 
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Figure 2.2-3: Region 2 Band combinations

In this document we propose high / low band combination from Region 2 consisting of Band 12 and Band 2. This is a reasonable generic scenario which can be applicable to the other band combinations in different regions which can be used to provide feedback to RAN R1 & R2 on any RAN4 issues.
iv. Channel bandwidth; Each component carrier should be based on Release 8 scalable bandwidths i.e. 1.4, 3, 5, 10, 15 and 20 MHz.  These would imply a maximum CA channel bandwidth of 40 MHz (20+ 20) and a minimum of 2.8 MHz (1.4+1.4) in the case of two component carriers 
v. Single and dual Tx antenna path: Consideration should also be given to support of single and dual Tx antenna transmission for both the Intra band (contiguous) and the Inter band (non contiguous).  
The main motivation for reducing the number of operating bands is to establish a framework to address the other core RF aspects associated with CA, enhanced DL and UL antenna transmission which also need to be supported such as single and dual Tx antenna port operation. If the associated RF issues are not addressed than in a timely manner in RAN4, it is possible that the physical layer requirement defined in the RAN1/2 specification may not support practical implementation of CA, enhanced DL and UL antenna transmission in RAN4 - These aspects are covered in [7].
The other motivation for reducing the number of operating bands is to reduce the number of co-existence simulations of UL and DL ACIR combinations for different deployment scenarios of indoor, outdoor, macro, Pico etc which are frequency band dependant 

3 Conclusion 
In this document we propose that in order to meet agreed time plan for CA, enhanced DL and UL antenna transmission that the following deployment scenario subset should be considered for Release 10 

a) Intra-band case (contiguous): Limiting the maximum CA to two symmetrical component carriers for the UL and DL. This could cover the TDD and FDD case with the initial focus on TDD mode in the 2300 MHz band.  Depending on timescale TDD/FDD mode in 3500 MHz band could also be included. These scenarios would also address the ITU-R M.1234 requirements in terms of bandwidth, peak data rate and peak spectral efficiency  -requires UL multiple antenna transmission 
b) Inter band case (non contiguous): To minimise the number of potential deployment scenarios it is suggested this should be limited to a single FDD deployment scenario which either covers a high band and a low band combination or two FDD low band combinations. This scenario would address needs of those operators who hold a fragment spectrum allocation and would like to offer higher user throughput associated with a larger channel bandwidth particular for Region 2 deployment scenarios. Again, we propose to limit the maximum CA to two for the UL and DL 
The two initial scenarios shown in Figure 3-1during the actual work item phase will address the “proof test cases” and are sufficiently flexible and universal to accommodate further specific scenarios over and above the initial proof test case when considered in conjunction with assessment of specific deployment questions
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Table 3-1: Proposed “proof test cases” for TS36.101 Release 10
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