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1
Introduction
RAN4 is working on the new LTE Band FDD Downlink 716 MHz- 728 MHz which is planned for release 11 and targeted September 2012.

Though it is not possible to deploy DL-only cells alone 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 and a Secondary Component Carrier being DL-Only.  

However, specification clarifications are needed to provide direction on how to handle neighbour information when DL-Only cells are introduced into the network. This proposal will align RAN3 aspects with RAN1 while work is being completed in RAN4.      
2
Analysis of the issue
Imagine an eNB A upgraded to support both DL/UL cells and the new DL-only cell. The RAN3 issue is that the current release 10 X2AP protocol doesn’t enable that eNB A to signal its DL-only cells in the X2 Setup and eNB Configuration Update messages because the Served Cell Information IE clearly mandates that the UL transmission bandwidth equals the DL transmission bandwidth as seen here-below from TS36.423 section 9.2.8:
9.2.8
Served Cell Information

This IE contains cell configuration information of a cell that a neighbour eNB may need for the X2 AP interface.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	 PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell ID
	–
	–

	Cell ID
	M
	
	ECGI

9.2.14
	
	–
	–

	TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code
	–
	–

	Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs
	–
	–

	>PLMN Identity
	M
	
	9.2.4
	
	–
	–

	CHOICE EUTRA-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–

	>>>UL EARFCN
	M
	
	EARFCN

9.2.26
	Corresponds to NUL in ref. TS 36.104 [16].
	–
	–

	>>>DL EARFCN
	M
	
	EARFCN

9.2.26
	Corresponds to NDL in ref. TS 36.104 [16].
	–
	–

	>>>UL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.2 27
	
	–
	–

	>>>DL Transmission Bandwidth
	M
	
	Transmission Bandwidth

9.2 27
	Same as UL Transmission Bandwidth in this release.
	–
	–


3
Possible Solutions
There are 2 possible solutions: either we change the semantics descriptions for X2AP to enable the upgraded eNB A (release 11 or above) to signal those DL-only cells from X2AP release 11 onwards, or we change X2AP to enable the upgraded eNB A to NOT signal at all those cells to its neighbours.
These 2 solutions are examined here-below with regards to their backwards compatibility when such upgraded eNB A is deployed into an existing release 10 or a release 11 X2AP network, keeping in mind that an eNB doesn’t know which release its neighbours have deployed.

SOLUTION 1: Signal the presence of DL-only cells in X2AP release 11 onwards as per CR499 in tdoc R3-121036. 
If the eNBs upgraded with DL-only carriers can signal to their neighbours in the Served Cells IE of the X2 Setup message that they have DL-only cells, then the neighbours will benefit from this information: they could consider these cells for some features e.g. ICIC while avoiding to handover UEs to them. Solution 1 is therefore beneficial.
2 obstacles were however mentioned at RAN3#75bis for solution 1 which are here-below deeper examined:

1/ Questions related to X2AP protocol
Release 10 networks: If the operator introduces such upgraded eNBs in a release 10 network, the release 10 X2AP neighbours receiving the DL-only cells in the Served Cells IE of the X2 Setup message will simply fail the whole X2 Setup because of the TS36.423 semantic description that mandates UL bandwidth to be equal to DL bandwidth (see section 2 above). 
It should be noted though, that operators would try to reduce or avoid scenarios where mixed Rel-10 and Rel-11 eNBs are neighbours, and where such a condition exists, it would typically be short term.  For technical and practical reasons, most operators will want to deploy eNBs of the same release in the same area.
Release 11 networks: the problem mentioned above can simply be avoided in release 11 networks by agreeing the CR499 in tdoc R3-121036 which removes the restriction of UL bandwidth equal to DL bandwidth for release 11 onwards. By so doing, only mixed deployment in release 10 networks will preferably need to be avoided when selecting solution 1.  

2/ Questions related to handovers
It was asked whether handover attempts towards those DL-only cells could occur? After checking, those DL-only cells will indeed be able to broadcast a PCI. However, those PCIs could only be reported in UE Measurement Reports from a source eNB if that source eNB had configured UEs to measure in that new frequency band. 

Release 10 networks: Whether a release 10 source eNB would configure UE measurement reports in such unknown frequency band is implementation dependent. It is indeed possible for example that upon receiving those unknown new EARFCN and Band within the X2 Setup Request/response from a release 11 neighbour eNB upgraded with DL-only carriers, a release 10 eNB tries to request UEs to report such PCI to build NR (Neighbour Relationship)s. Whether they would further request UEs for inter-frequency handovers is possible but however doubtful. Even if they would do so, these handovers might or might not succeed, depending on target eNB implementation. And even if those handovers would fail once, that source release 10 eNB could then simply decide to subsequently avoid such inter-frequency handovers. Indeed, such inter-frequency handovers are not essential considering that the nominal source frequency of the source eNB cell has certainly continuous coverage throughout the network. 
In conclusion, we think the questions related to handovers are not a real problem.  
Release 11 networks: the small risks related to handovers mentioned here-above (if any depending on implementations) can again simply be avoided in release 11 networks by agreeing the CR499 in tdoc R3-121036 from release 11 onwards. 
SOLUTION 2: Restricting the signalling of DL-only cells in X2AP release 11 onwards as per CR500 in tdoc R3-121037 
If X2AP is conversely changed to allow the upgraded eNBs to NOT 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 CR500 in tdoc R3-121037 (i.e. exclude those cells from the Served Cells IE), then the two obstacles mentioned here-above will never occur. The neighbour eNBs will simply never have knowledge of those cells regardless which release they are. 
However the drawback of that solution 2 is that also release 11, 12 or later release X2AP neighbours will never be informed of the presence of those DL-only cells, forever, which can be seen damageable. Indeed, other features such as ICIC would never be available. This is not really efficient and future-proof: in many cases, such important features will be needed in the same busy areas that require the added capacity provided by DL-only bands.

4
Conclusion and Proposals

This paper has presented two solutions for aligning RAN3 specifications with RAN1 for the introduction of the Band LTE Downlink FDD 716-728 MHz which has already been enabled by RAN1 as Secondary Component Carrier in a Carrier-Aggregation configuration.

It shows that solution 1 is better for dealing with this feature since it removes any ambiguity that could exist if left up to interpretation or implementation options and is more future-proof 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. 

Proposal: It is proposed to compare between the solution 1 (CR499 in tdoc R3-121036) and the solution 2 (CR500 in tdoc R3-121037) presented above and to select preferably solution 1. 
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