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1 Introduction
The parent building block WI for specifying Carrier Aggregation for LTE [1] has been divided into following work tasks:

1) RAN1, RAN2 and RAN3 specifications
Core requirements in RAN4 specifications [2]
2) Performance requirements in RAN4 specifications [3]
3) Conformance testing in RAN5 specifications (to follow)

The WI in other RAN groups is now closing and this discussion paper’s purpose is to initiate discussion on the impact to this “to follow” RAN5 work in Carrier Aggregation, including the overall Release 10 related work.
2 CA WI in other RAN Working Groups
The Carrier Aggregation (CA) for LTE WI was approved at RAN#46 [1], which target is to fulfil certain LTE-Advanced requirements as specified in TR 36.913 (Requirements for Further Advancements for E-UTRA, i.e. LTE‑Advanced) and support wider transmission bandwidths than currently supported 20MHz specified in Release 8/9. This is done by using multiple component carriers and aggregating them to form a larger overall transmission bandwidth. Release 8/9 backward compatibility will be maintained, which means these requirements will be an “addition/extension” to existing TS 36.521 and TS 36.523 test specifications. 
The WI itself has been divided into two different parts; Core part and Performance part. Excluding the BS and S1/X2 specifications, the following core specifications are affected by these two:
Core Part:

36.101, 36.133, 36.211, 36.212, 36.213, 36.300, 36.302, 36.306, 36.321, 36.331 
Performance Part:

36.101, 36.133
To capture these in the WI, for Release 10, the CA in LTE has considered the following:
-
Rel-8/9 backward compatible carriers are the basic building blocks and should be supported; non-Rel-8/9-backward compatible component carriers and carrier segments are not considered in Rel-10

-
Rel-10 signalling should support aggregation of up to 5 DL CCs (Component Carriers) and 5 UL CCs, irrespective of intra- or inter-band CA.

- 
In FDD DL:

· Rel-10 supports both intra- and inter-band aggregation.

· Rel-10 supports inter-band aggregation under deployments with RRH and repeaters, i.e., with different signal reception timings across CCs of different bands.

-
With regards to FDD UL:
· Rel-10 supports intra-band aggregation.
· Deployment scenarios with RRH and repeaters implying multiple TA maintenance should be supported when inter-band aggregation is supported, e.g., in Rel-11.

-
With regards to TDD:

· Rel-10 supports intra-band aggregation, for DL and UL.

· Deployment scenarios with RRH and repeaters (and hence multiple TA maintenance) should be supported when inter-band aggregation is supported, e.g., in Rel-11.
-
There are UE-specific asymmetric number of component carriers in DL and UL  

-
The number of supported bands and band combinations per region is limited.
-
The signalling and protocol specifications to support carrier aggregation are designed in a generic way, and able to support carrier aggregation scenarios introduced in later Releases.

-
CA operating bands are Release independent.
-
Introduce stage-2 description of carrier aggregation in TS36.300

-
Introduce support of carrier aggregation in stage-3 specifications, including

· UL and DL control channel structure
· Clustered DFT-S-OFDM UL transmission scheme and control-data decoupling (simultaneous PUCCH and PUSCH transmission)
· L1 procedures

· L2/L3 protocols and procedures

· UE RF core requirements

· RRM core requirements

The current status of the CA WI is as follows:


Core


Performance

Overall
90%


30%

RAN1
100%




RAN2
95%

RAN3 
- (no work identified)

RAN4
75%



It is scheduled to be completed in RAN#52, in June 2011. The work may have some open issues after this RAN meeting, but the work in RAN5 could start already in RAN5#52 if so desired.  
As the concept of CA is new to RAN5 and some discussions are needed to define a way forward, it is difficult to estimate the depth of work it requires. But to give an idea of the impact, the CA alone will introduce new requirements in following areas:
RRC:

Scell addition

Scell modification

Scell release

Event A6 (Neighbour becomes offset better than SCell)

MAC:

Activation of Scell

SRS transmissions on the SCell

CQI/PMI/RI reporting for the SCell

PDCCH monitoring on the SCell

PDCCH monitoring for the SCell

Deactivation of SCell

RF:

CA will introduce additional requirements in all existing TRx requirements, except for power control, intermodulation, and ACS. Also, new requirements, such as Receiver Image for CA will be introduced. These requirements may require concept level discussion in the RF group how to start drafting the tests for Release 10 and forward.

RRM:
The core requirements are expected to be completed in June and test parameters by the end of this year. These will introduce at least Radio Link Monitoring, Intra-/Inter-/Inter-RAT measurements and measurement accuracy requirements. 
3 Other Release 10 Related WIs 

There are three other work items, which are linked to CA by having additional requirements into existing Rel-8/9 features and similar timetable:
a) Carrier Aggregation for LTE (CA)

b) Enhanced DL Multiple Antenna Transmission for LTE (DLMA)

c) UL Multiple Antenna transmission for LTE (ULMA)

d) Fixed Wireless CPE RF Requirements (CPE)
The last one was put to hold, also in RAN5, but the rest have a set of requirements specified in a coordinated way with CA. To give an idea, RAN4 findings can be found in TR 36.807 [4].
Other work relating to Release 10 include items such as OTA Laptop Mounted Equipment, MIMO‑OTA, Minimization of Drive-Tests, and Enhanced ICIC. 
Overall, the Release 10 work is significant, regardless if/when some of the items would not be specified yet.
4 Proposal for CA WI and Release 10 Work in General
In RAN5#51:

· Initial discussion about RAN5’s timing and capacity to start Rel-10 work vs. open Rel-8/9 work (such as Low Priority features) in both, RF and Signalling group.

· Initial discussion about commercial requirement to start the Rel-10 work.
· Comments about the schedule 

By RAN5#52:

· An action for RAN5 to evaluate an appropriate time to start Rel-10 work without disturbing or delaying completion of any Rel-8/9 open items and taking into account potential commercial need.

· Nokia drafts a WI proposal for CA
· Nokia invites companies to give input for the desired schedule and support.
· Structured schedule based on companies’ input

· A way forward for RF & SIG groups.

· At RAN5#52, a decision to introduce the CA WI in the RAN#53 (or later).
Release 10 Work Items in General

· Nokia would kindly like to invite companies interested in the Chapter 3 WIs b) and c), to initiate discussion on related work in RAN5.
· Chapter 3 WIs b) – c) are linked with CA in general requirements (see clause 4.3 in TR 36.807 [4], hence, the group should consider any overlapping issues and coordinate the work with future rapporteurs of these WIs when needed. 
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