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1   Introduction
In RAN3#73 meeting, the way forward on high priority scenarios [1] was agreed as below: 
	
	operational carriers selection
	Per UE carrier selection for CA

	Macro -pico 
	FFS for pico

NO for macro
	YES for pico

YES for macro

	Macro – SC HeNB (coordinated)
	FFS for HeNB

NO for macro
	N/A for HeNB

NO for macro

	Macro – MC HeNB (coordinated)
	FFS for HeNB

NO for macro
	FFS for HeNB

NO for macro

	Macro – SC HeNB (uncoordinated)
	FFS for HeNB

NO for macro
	N/A for HeNB

NO for macro

	Macro – MC HeNB (uncoordinated)
	FFS for HeNB

NO for macro
	FFS for HeNB

NO for macro


The Per UE carrier selection for CA in Macro-Pico scenario is the highest priority topic. The operational carrier selection for Pico and HeNB are the middle priority topics. This paper analyse the Per UE carrier selection for CA in Macro-Pico scenario, and related proposals and Text Proposal are provided.
2   Discussion
Because this topic applies when PCell/Scell selection is used for ICIC purposes, it is straightforward to mainly consider the cell edge Carrier Aggregation UEs. And the PCell/SCell selection for these cell edge UEs can be classified to:
(a) The PCell/SCell selection for the Handover UE by the target eNB

(b) The PCell/SCell selection for the UE by the serving eNB 

For (a), in RAN3#69bis meeting, CA impact on RAN3 was analysed in [2], RAN2 agreed that there is no need to discuss additional information provided to the target eNB for Pcell selection, and for Scell selection, the decreasing order of radio quality a list of the best cells is included in the RRM-Config, i.e. contained in AS container, transparent to eNB. Hence there is no need to introduce inter-node signalling for “The PCell/SCell selection for the Handover UE by the target eNB”.
Observation 1: current RAN3 spec can support “The PCell/SCell selection for the Handover UEs by the target eNB”. 
For (b), In order to choose the PCell/SCell for a CA UE properly, the eNB may need to choose a carrier with lower interference together with light traffic load as the PCell, and some other carriers as the SCell(s). Further, cross carrier scheduling may also be used to reduce the interference of the control channel. Current ICIC and Resource Status Reporting procedures can be used, to get the necessary information to make the decision on which carrier should be selected as the PCell/SCell of the UE.

For the active UEs, cell management including e.g. change of PCell and addition/ modification/ release of SCell(s) have already been supported by eNB in Rel-10. In case a CA UE initials the random access via the camped cell, if the cell is not expected to be the PCell of the UE by the eNB, the eNB can change the PCell of the UE via intra-eNB HO. Or an eNB would like to choose Cell_1 as the PCell for the new access UEs during one period, it can configure the carrier of Cell_1 as the higher priority frequency, then the idle UEs will reselect to Cell_1and initial the following access, intra-eNB HO number can be reduced. 
Observation 2: current procedures can support “The PCell/SCell selection for the UEs by the serving eNB”. 
Proposal 1: “Per UE carrier selection for CA in Macro-Pico scenario” can be supported by current specification. There is no need to introduce new inter-node signalling for it.

About the Uplink interference from Macro UE to Pico mentioned in [3], whether the interference is serious or not is not known yet, because it was never elaborated or evaluated in the previous RAN1 meetings. 
But according to our simulation (Refer to Annex A below), the UL data channel performance is increased, the UL interference issue is not found. Besides that, due to the small coverage of Pico cell, the Tx power of UE is quite low, in case the Uplink of Pico is interfered, the UL power control can solve it.
Hence we think it should be evaluated in RAN1 first before any further optimization. 

Proposal 2: The further optimization of “the Uplink interference from Macro UE to Pico”, which should only be discussed after evaluation in RAN1.  
3   Proposal
This contribution analyses the high priority issues in CA_HetNet_ICIC WI, and get the observations and proposal as below:
Observation 1: current RAN3 spec can support “The PCell/SCell selection for the Handover UEs by the target eNB”. 

Observation 2: current procedures can support “The PCell/SCell selection for the access UEs by the serving eNB”. 
Proposal 1: the “Per UE carrier selection for CA in Macro-Pico scenario” has already been supported by current specification. There is no need to introduce new inter-node signalling for it.
Proposal 2: The further optimization of the “Uplink interference from Macro UE to Pico”, which should only be discussed after evaluation in RAN1.  
It is proposed to capture the Text Proposal in section4 into CA_HetNet_ICIC TR.
4   Text Proposal

================== Start of Change ==================
1
Scope

The present document provides descriptions of use cases, their analyses and possible solutions for some of them. Considerations with regards to requested functionality in scope of other 3GPP groups if any, may be captured in this document as well.

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access (E-UTRAN); Overall description; Stage 2".
[3]
3GPP TS 36.423: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); X2 Application Protocol (X2AP)"
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

ICIC
Intercell Interference Coordination
4
Use cases for carrier-based HetNet ICIC

4.1
Per UE carrier selection for CA in Macro-Pico scenario

4.1.1
Description
The “Per UE carrier selection for CA” is aimed to reduce inter cell interference by select proper PCell/SCell for CA UE.
4.1.2
Solution
The “Per UE carrier selection for CA” can be supported by current specification. 
4.1.3
Discussion
As specified in TS 36.300[2]:

· PCell can only be changed with handover procedure (i.e. with security key change and RACH procedure); 

· When CA is configured and to enable SCell selection in the target eNB, the source eNB can provide in decreasing order of radio quality a list of the best cells and optionally measurement result of the cells. 
· The reconfiguration, addition and removal of SCells can be performed by RRC. At intra-LTE handover, RRC can also add, remove, or reconfigure SCells for usage with the target PCell. When adding a new SCell, dedicated RRC signalling is used for sending all required system information of the SCell i.e. while in connected mode, UEs need not acquire broadcasted system information directly from the SCells.
As specified in TS 36.423[3], the base station at least can know the information below:

· The carrier information, i.e. 

· FDD: UL&DL EARFCN, UL&DL Transmission Bandwidth
· TDD: EARFCN, Transmission Bandwidth, Subframe Assignment, Special Subframe Info
· The interference level experienced by the indicated cell on all resource blocks, per PRB. i.e. the UL Interference Overload Indication
· The occurrence of high interference sensitivity, as seen from the sending eNB, per PRB. i.e. the UL High Interference Indication
· Whether downlink transmission power is lower than the value indicated by the RNTP Threshold IE, per PRB. i.e. the Relative Narrowband Tx Power (RNTP)
· The subframes designated as almost blank subframes by the sending eNB for the purpose of interference coordination. i.e. the ABS Information.
· the Radio Resource Status, the S1 TNL Load Indicator, the Hardware Load Indicator, the Composite Available Capacity Group and the ABS Status.
Conclusion: the “Per UE carrier selection for CA in Macro-Pico scenario” can be supported by current specification.
================== End of Change ==================
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Annex A: Het-Net evaluation on UL data channel
Simulation assumptions:

	Parameters 
	Assumption 

	Deployment 
	Macro Cell: 46dBm TX power, 19X3 homogeneous network, 10MHz bandwidth. 
LPN: Outdoor Pico, 30dBm TX power, omni antenna, 4Pico per Macro Cell. 
UE: Configuration 1 

	Bandwidth (MHz) 
	10 MHz, Macro and LPN share the same carrier-frequency and bandwidth. 

	Antenna configuration 
	Macro Cell: 2TX2RX, 3-sector 
LPN: 2TX2RX, omni 
UE: 2TX2RX, omni 


Criterions of setting the value of open-loop PC parameters (P0, alpha) for UL data channel Evaluation:

Alpha:

· Without CRE case

· macro_alpha = 0.6 based on Homo-Net 

· Pico_alpha is set as 0.9

· the Pico edge UEs still have a low tx power (not cause interference to macro Ues)

· Picos are mainly used for capacity enhancement

· So, a big path-loss compensation value (alpha 0.9) used to ensure the performance of Pico edge Ues.

· With CRE

· macro-alpha 0.7 and Pico-alpha 0.8

· With CRE, the channel condition between UE->Macro and UE->Pico could be balanced with each other 

P0:

· Different P0 values are evaluated aligned with alpha, trying to find the optimal ones. 
Simulation Results and analysis
	Het-Net deployment configuration 1, 25 UE per Macro cell 

	Pico number per Macro cell 
	without Pico 
	4 Pico 
	4 pico with 9dB RE 

	Cell group average spectral efficiency (bit/s/Hz/Cell) 
	2.006 
	12.47 
	13.46 

	Cell edge User spectral efficiency (bit/s/Hz) 
	0.0191 
	0.0454 
	0.0561 


Compared with homogeneous network, the introduction of Pico will increase the uplink data channel performance, with well designed power control algorithms.

Range extension with proper bias value will improve the UL data channel performance, due to decreasing of UL/DL coverage unbalance. 
Conclusion of the simulation
In HetNet scenario, the UL data channel performance is increased, the UL interference issue is not found according to the simulation. 
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