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1
Introduction
RAN4 is finalizing its work on the new LTE Band FDD Downlink 716 MHz- 728 MHz which is planned release 11.   RAN1 Release 10 specifications already support DL-only carrier aggregation.     

This paper introduces the necessary changes to RAN3 specifications to align with other groups for enabling such configurations on time for release 11.

2
Analysis of the issue
There is one impact that Carrier Aggregation drives on RAN3 specifications.

Though it is not possible to deploy DL-only carriers because UEs would not be able to camp on them (they are not “backwards compatible”), RAN1 Release 10 specifications supports a configuration with a Primary Component Carrier being full DL/UL with a Secondary Component Carrier being DL-Only. 

RAN4 has further started to work on such combinations. There is ongoing work for new Band LTE Downlink FDD 716 MHz – 728 MHz, which is part of release 11 and targeted September 2012. Even though the RAN4 work is now in release 11, there is generally release independence with RAN4 work for new band combinations.

However RAN3 aspects have not yet been aligned with RAN1 and it needs to be finalized before RAN4 so that the combination can be used as soon as RAN4 concludes.

The attached CR solves the only signalling aspect missing from RAN3 point of view which is to enable to signal DL-only carriers during an X2 Setup procedure. Indeed, currently according to RAN3 X2 specifications an FDD cell can only have both a DL and UL components.

Two examples of why an eNB needs to inform its neighbouring eNBs that it supports one or more DL-only carrier cells is given in the scenario below:

Example 1: In this scenario cell B1 is a DL-only FDD carrier cell while cell B2 is a DL/UL FDD carrier cell 

The UE is in cell A of eNB A, having a non-CA call that needs handover and has 2 good candidate cells which belong to a neighbour eNB B: cell B1 and cell B2 almost overlapping. Cell B1 has the best measurement reports and cell B2 is ranked in second candidate position.  If eNB A is not aware that cell B1 is a DL-only carrier, then it will handover the UE to cell B1 instead of B2.

Example 2: In this scenario cell B1 is a DL-only FDD carrier cell while cell C1 is a DL/UL FDD carrier cell
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The UE is in cell A of eNB A, having a non-CA call that needs handover and has 2 good candidate cells: cell B1 which belongs to eNB B has the best measurement reports and cell C1 which belongs to eNB C and ranked in second candidate position with also good measurement reports. 

If eNB A is not aware that cell B1 is a DL-only carrier, then it will handover the UE to cell B1. When receiving the Handover Request message, eNB B will fail for not accepting the UL request, unless it can reallocate to another cell B2 or B3. But if no other cell Bx of eNB B is eligible, the handover will fail.

Instead, if eNB A has been made aware that cell B1 is a DL-only carrier cell, it will directly attempt the handover to cell C1 which is full UL/DL and handover will succeed.

3
Possible Solutions
The backwards compatibility of the solution must be looked at with regards to the deployment of new eNBs having such new DL-only cells into an existing release 10 or release 11 X2AP network, considering that an eNB doesn’t know which release has its neighbours.

Solution 1: Signalling the presence of DL-only carrier cells
If the upgraded eNBs signal to their neighbours in the Served Cells IE of the X2 Setup message that they have DL-only cells as presented in the first CR in tdoc R3-120763, then the X2AP release 11 neighbours will benefit from this information: they will be able to consider these cells for some features e.g. ICIC while avoiding to handover UEs to it.
The drawback is that the release 10 X2AP neighbours receiving the DL-only cells in the Served Cells IE of the X2 Setup message might simply fail the whole X2 Setup if they have implemented some check on the TS36423 semantic description that mandates UL bandwidth to be equal to DL bandwidth. Even if this check isn’t implemented, the neighbour release 10 eNB may not react on the 0 UL bandwidth and try to handover UEs reporting that PSC as explained in section 2 and handovers will fail.

Solution 2: Restricting signalling for DL-only carrier cells
If the upgraded eNBs don’t signal at all to their neighbours in the Served Cells IE of the X2 Setup message that they have DL-only cells as presented in the second CR in tdoc R3-120764 (i.e. exclude those cells from the Served Cells IE), then the two drawbacks mentioned above are solved for release 10 X2AP neighbours. The release 10 eNBs will never have knowledge of those cells.
However the drawback of this solution is that also release 11 X2AP neighbours will not be automatically informed of the presence of those DL-only cells which can be damageable. Indeed, other features such as ICIC would not be available. This is not really efficient and future-proof.
In conclusion, solution 1 is better as long as one can assume that the operator will introduce eNBs upgraded with DL-only carriers only in “aware-networks” i.e. networks which are X2AP release 11 or higher. 
4
Conclusion and Proposals
This paper has presented the work being finalized in RAN4 around the introduction of the new Band LTE Downlink FDD which has already been enabled by RAN1 within a workable Carrier-Aggregation combination.

It is proposed to discuss the alignment work to be done in RAN3 with the work of all 3GPP groups to enable this CA-combination. 
Proposal: It is also proposed to select between the solution 1 (CR in tdoc R3-120763) and the solution 2 (CR in tdoc R3-120764) presented above. 
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