Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG3 Meeting #76
R3-121255
Prague, Czech, May 21-25, 2012
Agenda Item:
22.2
Source: 
MediaTek 
Title:  
Clarification on DL-only carrier
Document for:
Discussion  
1 Introduction
In RAN4 WID [1], LTE FDD Downlink of 716-728 MHz with 2x5 and 1x10 MHz scenarios has been introduced. In this WID, it mentions that one way to do this is for an operator to acquire spectrum to be used for additional downlink capability when combined with existing spectrum in other defined bands. This band is intended to be used with an existing band combination for a corresponding uplink (as well the corresponding downlink). Some possible combinations for this band include:

a) Band 2 + additional new 716-728 downlink

b) Band 4 + additional new 716-728 downlink

c) Band 5 + additional new 716-728 downlink

In the RAN3 #75bis, the DL-only carrier had been discussed and some questions had been raised. In this paper, we would like to share our views on this issue. 
2 Discussion
As indicated in the WID, this DL-only band cannot be standalone; it must be operated with other existing bands, i.e., a band with both DL and UL. In that case, the DL-only carrier should be configured as a Scell for UEs to enhance the DL throughput. 
Concerns raised in the last meeting were “if the DL-only cells of eNB A broadcast PCI and if UEs served by the neighbour eNB B would be able to report the PCI of those cells in their neighbour measurement reports?” If yes, then how does the system prevent the unintended handovers to the DL-only cell?
2.1 DL-only carrier PCI broadcasting in the serving eNB

One of the factors for an eNB to determine Scell addition, modification and release to its UE is to depend on UE’s measurement and report on that cell’s link quality. In this case, the PCI of the DL-only cell should be broadcasted and UEs in the coverage of the serving eNB where the DL-only carrier belongs to can be configured to measure on this DL-only carrier for the Scell addition/modification and release purpose. 
2.2 DL-only carrier PCI transmission to neighbour eNBs?

2.2.1 no transmission 

One way to prevent UEs served by the neighbour eNB to handover to the DL-only carrier is non transmission DL-only carrier PCI to neighbour eNBs. In this case, neighbour eNB have no information on the DL-only carrier and would not configure measurement configuration to its UEs. 
This can be done by restriction the list of served cell information exchanged between eNBs, i.e., not include the DL-only carrier in the served cells list. Assume only Rel-11 and future release eNBs have knowledge of the DL-only band. eNB operating Rel-11 X2AP can restrict the DL-only carrier PCI transmission to neighbour eNBs. However, if adjacent eNBs also use the same DL-only carrier without this cell information exchange, the interference on this cell would be severe and uncontrollable. 

2.2.2 transmission

If the DL-only carrier PCI is transmitted to neighbour eNBs, it still can prevent a neighbour UE handovers into the DL-only cell. By this kind of transmission, eNB can have better knowledge on the carrier usage of its neighbours. For easier explanation and understanding, we assume eNB A is the eNB operates the DL-only carrier, and eNB B is the neighbour of eNB A. eNB A transmits its DL-only carrier PCI to eNB B.  
2.2.2.1 No measurement configuration in the DL-only carrier 

eNB B should not configured the DL-only carrier PCI of eNB A in the measurement configuration to its UEs. In this case, the UE under eNB B would not measure on the DL-only carrier PCI of eNB A so that the measurement event associated with the DL-only carrier PCI would not be triggered. 

This can be done by sending an indicator in the DL-only carrier so that the eNB B can recognize the DL-only carrier and do not configure measurement associated with the DL-only carrier PCI of eNB A to its UEs.

2.2.2.2 Measurement configuration in the DL-only carrier

If the DL-only carrier PCI of eNB A is known in the neighbour eNB B and eNB B configures DL-only carrier PCI of eNB A in the measurement configuration to its UE, then the UE under eNB B can measure on this PCI. Once the measurement event related to handover, i.e., Event A3, is triggered and is associated with this PCI, i.e., a neighbour UE is attempted to handover to the DL-only carrier, several ways can be done to prevent the UE handover into it. 
(a) Source eNB recognizes the DL-only carrier

If the source eNB has information about the PCI belonging to a DL-only carrier, when it receives a measurement event from UE associated with this PCI, it can decide not to trigger handover to the DL-only carrier. 

The information can be indicate in the served cell information by setting an indicator or by setting UL EARFCN as a special value, e.g., zero. 

(b) Source eNB does not recognize the DL-only carrier

If the source eNB does not know PCI belonging to a DL-only carrier and send a handover request to the target eNB to request handover into the DL-only carrier, the target eNB can stop this kind of handover by sending handover request reject message.

This method is with less specification impact. 
Since the handover is controlled by the network, the network can prevent a UE handover to a DL-only carrier.
One benefit for DL-only carrier measurement configuration in the neighbour cell is that the target eNB can prepare the DL-only carrier as a SCell to a UE during the handover procedure if the measurement on the DL-only carrier reported by the UE is good enough. 
One issue should be discussed is that how to indicate the mandatory UL EARFCN in Served Cell IE. By considering that it is may not be the only one DL-only band and also considering the possible related topic “additional carrier type” is under discussion in RAN1, a generic solution is preferred.   

Proposal 1: The PCI of the DL-only cell should be broadcasted and UEs in the coverage of the serving eNB where the DL-only carrier belongs to can be configured to measure on this DL-only carrier for the Scell addition/modification and release purpose.
Observation: The handover is controlled by network. Network can prevent UE handovers into a DL-only carrier. 

Proposal 2: An eNB should transmit its DL-only carrier PCI to its neighbour eNBs.
Proposal 3: Whether the measurement configuration on DL-only PCI can be left for eNB implementation. 
Proposal 4: RAN3 is to decide the how to indicate the mandatory UL EARFCN in Served Cell IE in more generic way.
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