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1 Introduction

The CoMP Work Item [1] approved in RAN plenary 53 meeting proposes to investigate the standards support that is beneficial for UL CoMP operation in homogenous and heterogeneous configurations. In particular, the WID captures the enhancements to PUCCH in terms of resource utilization efficiency and inter-cell/point interference. In general CoMP operation, multiple points may cooperatively serve a UE, but the transmission points and the reception points of a UE may not be the same. These aspects are discussed in this paper, and some considerations on the uplink control access and transmission will be presented.
2 Uplink Access 
If a UE’s reception points could be selected based on better receive power at the reception point, the UE and system would benefit from the selection due to the potentially improved reception performance and reduction of UE’s uplink transmit power. The receive power mainly depends on the transmit power of transmitter and the path loss between transmitter and receiver. 
· On the uplink, since a UE is the only transmit power source, the power received at different reception points mainly differs due to the path loss between the UE and each reception point. Figure 1 below shows the best reception point for the UE is cell 1 (red uplink).
· While on the downlink, the power received at a UE from a transmission point may also depend on the transmit power of that transmission point in addition to the path loss between the UE and the transmission point. For homogeneous networks, because the transmit power can be similar for all transmission points, the best transmission point may have the smallest path loss. Assuming reciprocity for path loss on the uplink, the best transmission point may correspond to the best reception point. However, that association between the transmission point and reception point may not be true in heterogeneous networks when transmitters of different power classes are used. As shown in Figure 1 below, the best transmission point for the UE is cell A (red downlink). 
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Figure 1.The best reception point and transmission point of a UE.
Consequently, the transmission points and the reception points may be selected independently, particularly in heterogeneous networks.
With the introduction of DL CoMP and UL CoMP, independent selection of transmission point and reception point is emphasized due to the added dimension of dynamic transmission and reception point selection. Even in homogeneous networks, different fading realizations in non-reciprocal channels and various antenna configurations on the downlink and uplink may lead to a different dynamic selection of transmission and reception points. In the case of joint transmission or joint reception, multiple points may be selected independently for the downlink and uplink.
Flexible uplink access to different points was mentioned in [2] considering the path loss/receive power difference at different reception points and the uplink load balancing. For example, a UE’s uplink control signaling can be targeted to a reception point which is different than the downlink transmission point transmitting the PDCCH if improved uplink reception performance can be expected. 
Proposal 1: The specification impact of UL CoMP should consider the fact that reception points may be selected independently of transmission points.
3 Uplink Transmissions
Uplink transmissions are processed with a set of parameters, among which cell ID is fundamental. With the flexible uplink access where reception points are selected independently of transmission points, the targeted reception cell may be different than the cell that granted the uplink transmission, the UE needs the set of parameters of the targeted reception cell to enable uplink transmissions and to avoid unnecessary inter-cell and intra-cell interference. This issue should be addressed in general for all uplink transmissions that could potentially benefit from uplink CoMP reception. In the following, we look into more details at the PUCCH.
One specific uplink transmission is the dynamic acknowledgement to the downlink transmissions. The dynamic A/Ns from multiple UEs are multiplexed in PUCCH region using cell-specific resources and with the channel location/index dynamically determined by the first CCE index of the DL PDCCH scheduling the PDSCH. With flexible uplink access when the uplink feedback is targeted to a cell other than the cell transmitting the PDCCH, the implicit correspondence between DL assignment and the UL feedback will result in no implicit PUCCH reserved on the uplink of the targeted cell, and the PUCCH reserved automatically will not be used.
So, more resources for feedback channel(s) on the uplink of the targeted reception cell may be needed to carry the feedback information originally transmitted on the uplink of the cell transmitting PDCCH, when the two cells are different. A new dynamic A/N resource region created for this purpose adjacent to the original dynamic A/N resource region was mentioned in [3] shown in Figure 2 below,  which aims to reuse the reserved but unoccupied PUCCH resource of the original dynamic A/N region.
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Figure 2. Introduction of a new dynamic A/N region in the targeted reception cell.
A UE arranged in the new dynamic A/N region needs the knowledge/parameter(s) of the new region. Since the new region is adjacent to the original dynamic A/N region whose size changes from subframe to subframe, the starting point of the new region may change from subframe to subframe accordingly. In order to obtain the changing starting point of the new region, the UE should know the parameters such as CFI value, resource amount for PHICH of the targeted reception cell and so on to calculate the dynamic size of the original region. In addition, the UE also should be indicated its relative channel position in the new region to find its PUCCH.
Proposal 2: New feedback resource is needed on the uplink of the targeted reception cell, if the targeted transmission cell and targeted reception cell of a UE are different. The parameter(s) related with the new feedback resource should be indicated to the UE.
4 Conclusions
In this contribution, flexible uplink access and transmission are discussed. The following proposals are presented:

Proposal 1:  The specification impact of UL CoMP should consider the fact that reception points may be selected independently of transmission points.
Proposal 2: New feedback resource is needed on the uplink of the targeted reception cell if the targeted transmission cell and targeted reception cell of a UE are different. The parameter(s) related with the new feedback resource should be indicated to the UE.
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