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1 Introduction
The additions of information to NCL which are important for the calculation of UL/DL imbalance were proposed to RAN1 [1]. In this paper the importance and usage of parameters to be broadcasted for UEs in the HetNet specific context is discussed. Since no HetNet related parameters are available (apart from CPICH power) those are discussed in section 2 where specific calculations for their usage are shown. We conclude the discussion in section 3. 
2 UL/DL Imbalance Information in NCL

Uplink/Downlink (UL/DL) imbalance is an important issue studied in HetNet SI [2]. Specific parameters for link imbalance calculations on the UE side are needed as discussed in [1]. For completeness these parameters and calculations are shortly summarized below. 

2.1 Parameters 

In [1] it was proposed to enhance the currently standardized Neighbour Cell List (NCL) to include these new IEs: 

· LPN desensitization (LPNDesense)
If desensitization is applied at the receiver of the LPN, this information can be provided to the UE to estimate UL/DL imbalance.
· Receiver compensation factor (UL_RCF)
The Compensation Factor takes into account several UL specific parameters in macro and small cell (LPN) which contribute to UL/DL imbalance. This parameter value is calculated in the RNC using the following parameters: RX diversity usage, receiver sensitivity, UL Noise Rise and RX equalization gain. 
Additionally, one more parameter – the CPICH power - is required for those calculations; however it is already present in the NCL. At the current state of art its usage is optional, however for the proposed calculation it would need to be mandatory to provide them to UEs in the NCL.
· Primary CPICH Tx power of LPN and macro (already included in NCL)
In case of HetNet the information about CPICH power in macro and LPN is important for imbalance calculation so this parameter could be mandatory in case of HetNet deployment. 
If CPICH level in LPN is changed dynamically this requires that update of NCL should be sent to UE after every CPICH power modification.

2.2 Calculations
Using the abovementioned parameters a UE may estimate UL/DL imbalance using the following equation:

UL/DL imbalance = (P-CPICHMACRO – P-CPICHLPN) – (LPNDesense + UL_RCF) 


(1)

Where:

P-CPICHMACRO is the CPICH power level in macro

P-CPICHLPN is the CPICH power level in LPN

LPNDesense is the difference in receiver sensitivity level between LPN and macro

UL_RCF is computed as below (described above)


This parameter (1) will be calculated in the UE once provided by the network. Once done this will enable a UE to perform HetNet specific operations, like for instance application of particular channel boosting (which may suffer in HetNet due to imbalance, e.g. HS-DPCCH). 
The needed in equation (1) UL_RCF can be calculated in the RNC as suggested below: 


UL_RCF = (RoTMACRO - RoTLPN) - (G_DIVMACRO - G_DIVLPN) - (G_EQMACRO - G_EQLPN)

(2)


Where:

RoTMACRO, RoTLPN  being the average Rise over Thermal (RoT) levels in macro and LPN cells

G_DIVMACRO, G_DIVLPN being the RX diversity gains in macro and LPN cells

G_EQMACRO, G_EQLPN being the equalizer gains in macro and LPN cells
 
3 Conclusion
In this paper the addition of two new parameters to NCL and their usage in HetNet environment with the already available CPICH power has been discussed. Specific calculations where those parameters are employed have been shown. As a result the proposed parameters will allow the UE to calculate UL/DL imbalance and could be used for setting the correct initial boost power for UL physical or transport channels. 
Proposal 1: We propose to discuss the addition of UL/DL imbalance related parameters into NCL 
As this involves some work in RAN1, we also propose to send a liaison to allow this group to begin the work on the topic.
Proposal 2: Send a LS to RAN1 asking to begin the work on the topic.
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