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1. Introduction

In Rel-11 Uplink Transmission Enhancement SI, some technical items related with uplink power control are described as follows:

· Study and evaluate improvements for new deployment scenarios including higher mobility and non-uniform network deployments with low-power nodes, and improvements that address issues (e.g., relative phase discontinuity) in practical multi-antenna UE implementation
· uplink channel-independent MIMO schemes
· enhancements to uplink power control 
In this contribution, we address two issues for uplink transmission enhancement especially in terms of uplink power control mechanism. One issue which was driven in Rel-10 is whether non-zero value of Ks is allowed for uplink transmission mode with multiple antenna ports. The other is regarding power control enhancement in a non-uniform network deployment scenario.
2. Discussions on uplink power control in Rel-11
2.1. Non-zero Ks value for transmission mode 2
One remaining issue in Rel-10 is whether non-zero value of Ks is allowed for uplink transmission mode with multiple antenna ports. 

The summary and current status of power control for UL-MIMO is as follows: 

In RAN1 #63, Agreements [2]:
· No Tx chain imbalance compensation is standardized in Rel-10.
· No non-zero Ks values for transmission mode 2 shall be supported in Rel-10
Current status of uplink power control for multi-antenna transmission in Rel-10
· Delta_TF : Ks =0 only for transmission mode 2
· No per antenna TPC command
· Single pathloss estimation
· No Tx chain imbalance compensation
Unlike the power control parameter Ks in Rel-8/9 is defined by two values which are 0 and 1.25 for a single transport block transmission, in Rel-10, the power control parameter Ks value for transmission mode 2 is specified by zero only. In RAN1 #63 meeting, some contributions have been submitted to support non-zero Ks value for transmission mode 2 while transmission power is equally divided between codewords. One method is to use a combination of bits per resource element (BPRE) and/or delta_TF with Ks =1.25 [3]. The other is to make a new Ks value in case of two codewords with/without depending on antenna port configurations [4]. 

In case of non-zero Ks value, eNB may have more scheduling flexibility in terms of MCS level setting but it may cause unnecessary power increase.  For example, if BPRE is different between two codewords, total transmit power is calculated based on the bigger one. As a results, the transmit power for a codeword with the smaller value of BPRE becomes the same as the bigger one. So, a codeword with the smaller value of BPRE may be transmitted with higher power than the required one. In this case, it is caused extra interference. Moreover, since supporting the non-zero Ks value requires standard effort, performance benefit should be clearly justified.
Proposal: Introduction of non-zero Ks value for uplink transmission mode 2 should be carefully considered if any essential needs are not verified.
2.2. Considerations on UL new deployment scenarios
Through the e-mail discussion for downlink MIMO evaluation scenarios/assumptions after RAN1 #65 meeting, the potential four deployment scenarios are proposed [5]. These scenarios also can be considered as baseline non-uniform network deployment scenarios when the technical aspects for uplink transmission enhancement are discussed. 
· Scenario A: Network with low power RRHs for both outdoor and indoor within the macrocell coverage where the transmission/reception points created by the RRHs have the same cell IDs as the macro cell. 
· Scenario B: Network of only small cells for both outdoor and indoor where the small cells have different cell IDs.
· Scenario C: Network of only low power RRHs for both outdoor and indoor where the transmission/reception points created by the RRHs have the same cell IDs.
· Scenarion D: Small cells in heterogeneous deployment for both outdoor and indoor coverage  where low-power RRHs in macrocell coverage area have different Cell ID from the macro cell.
One important issue for uplink power control in non-uniform network deployment scenarios is the UE’s pathloss determination when a single or multiple CRS port 0(or CRS port 0/1) transmission nodes are different from uplink reception node(s). For example, Figure 1 illustrates an exemplary cell deployment case of Scenario A. 
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Figure 1 an exemplary cell deployment case of Scenario A
As shown in Figure 1-(a) and 1-(b), we can consider following CRS configuration options regarding CRS port 0 in Scenario A 
· Option-A: Only a macro eNB transmits CRS port 0
· Option-B: All of available nodes within macro coverage are transmitting CRS port 0. (E.g. macro eNB and low power nodes simultaneously)
In Option A (Figure 1-(a)), the estimated pathloss from the CRS port 0 signal may be quite larger than the desired one when the UE is close to non-CRS port 0 transmitting node.  In this case, a determined power level on a corresponding UE may be quite larger than the desired one. On the other hand, in Option B (Figure 1-(b)), the estimated pathloss may be quite smaller than the desired one due to SFN gain. In this case, the determined power level on a corresponding may be quite smaller than the desired one. 

For this raised issue, one of resolution ways can be still based on the legacy power control mechanism. That is, if an eNB can roughly identify the occurrence of difference between the desired UE transmit power level and the actual power level which is decided on a UE with legacy power control mechanism, the eNB can control other adjustment parameters or TPC command to compensate this difference. This approach can be implemented by a specification-transparent way but it may not provide a sufficient power adjustment performance especially when the power-level gap is enlarged too much. Taking these into account, an effective pathloss measurement for uplink power control in non-uniform network scenarios has to be further investigated in Rel-11.
3. Conclusion

· Introduction of non-zero Ks value for uplink transmission mode 2 should be carefully considered if any essential needs are not verified. 
· For the issue on uplink power control in case of non-uniform network deployment, an effective pathloss measurement has to be further investigated in Rel-11. 
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