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1. Introduction
In Rel.11, CoMP will be considered to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput [1]. 
If multiple cells including the serving cell serve simultaneously as transmission points (joint transmission), the total transmission power and the number of Tx antennas are both increased. In order to make full use of these resources, the corresponding enhanced scheme should be investigated. 
If the serving cell is the only transmission point (coordinated scheduling), the serving cell is the only transmission point. The other eNB only transmit some control information to reduce the interference.
 In this contribution, we discuss the UL and DL enhancement for main for joint transmission CoMP case, which include the eSRS(enhanced SRS) for feedback, opportunistic uplink multipoint reception and MIMO operation. For coordinated scheduling case, we suggest coordinated scheduling is used for both UL and DL.
2. Joint transmission CoMP
2.1. Enhanced SRS
In [2] of RAN1#58 bis meeting, it was agreed that enhanced SRS may be considered. Enhanced SRS scheme which discriminate time/frequency/code resource between cells in cooperating set could prevent CoMP UE’s SRS from the interference of another UEs’ SRS in the other cell within cooperating CoMP set. These enhanced SRS schemes are helpful for both uplink/downlink CoMP, however, non-CoMP UEs in the same cell with CoMP UEs could have degradation on its own performance due to not sufficient SRS assignments. In this way, however, UEs in the same cell with CoMP UEs could have degradation on SRS performance. Therefore, we suggested grouped eSRS scheme which discriminate normal UE and CoMP UE in terms of using resource, specially, in time resource. Normal UE not including in CoMP operation and CoMP UE are separated in terms of SRS transmission period or offset. Namely, normal UEs in each cell follow their own SRS transmission policy which each cell determines and CoMP UEs in cooperating cells could have different policy which the serving cell determine according to grouped eSRS transmission scheme which has different SRS transmission period or offset.
2.2. Opportunistic uplink multipoint reception
In UL CoMP, multiple eNode-Bs are allowed to receive the signals transmitted from a UE and it usually involves the exchange of decoded signals or un-decoded signals via the backhaul links to the serving eNode-B, which performs some joint processing of the aggregate received signals. The opportunistic uplink multipoint reception takes advantage of the broadcast nature of the UL transmissions to reach the collaborative eNode-Bs. With the CRC to facilitate error detection, the collaborative eNode-Bs can check if they have correctly received their packets. Only those collaborative eNode-Bs that have correctly received the packet, are required to participate in the data exchange phase by forwarding their packets via dedicated wired backhaul links. It is proposed for the efficient management of backhaul link resource. The latency of backhaul link caused by node and link delay is a point to be considered in the design under the timing requirements of LTE HARQ process. By exchanging ACK/NAK message between all eNBs, the procedure of sending RPT and REQ message to the other eNBs can be omitted in the opportunistic uplink multipoint reception. Thus, it enhances the efficiency of the usage of backhaul link resource and provides more freedom to the timing design of backhaul data transmission in the uplink multipoint reception [4].
2.3. 8Tx codebook for eNodeB CoMP
In CoMP, by combining more eNBs together, the total number of Tx antennas increases. So we can use higher antenna configuration for CoMP MIMO operation. In Rel.10, 8Tx codebook is defined with 2 stages precoding for MIMO operation [3]. So it can be used for both 4Tx and 8Tx eNB CoMP.

For 4Tx eNB CoMP, the total number of Tx can be 8 or more. So 8Tx codebook can be considered for CoMP operation as virtual 8Tx MIMO. In this case, firstly each UE estimates the channel from all the enodBs involved in CoMP operation. Based on the estimated channel state information (CSI), the UE select the PMI from the 8Tx codebook. After the PMI is selected, the UE will calculate the post SINR as CQI for the selected PMI. Then the UE feedback the PMI of the selected matrix and the corresponding CQI to the primary eNB. Based on the feedback, the primary eNB transmit the PMI and CQI information to the cooperative eNBs in CoMP by X2 interface. The primary eNB and other eNB jointly precode the data symbols of the UE’ from the feedback PMI. That is, each eNB only use part of the precoding matrix. 

For 8Tx eNB CoMP, total number of Tx antennas can be as high as 16. However, in Rel.10, there is no codebook for antenna configuration higher than 8Tx. So 8Tx will also be employed for 8Tx eNB CoMP.
3. Coordinated scheduling
In coordinated scheduling CoMP, the serving cell is the only transmission point. The other eNB only transmit some control information to reduce the interference. In Release 8, interference coordination among neighboring sites is supported by information exchange over X2. For uplink, Overload Indicator (OI) and High Interference Indicator (HII) are exchanged to allow semi-static inter-cell interference coordination by FDM. For downlink, Relative Narrowband Tx Power (RNTP) is exchanged among neighboring sites. The previous discussion for coordinated scheduling is mainly on PMI of DL. Now UL MIMO is also included in Rel. 10, So we suggest that it better take it into account for UL.
4. Conclusion
In this contribution, we discuss our high level view on both joint transmission and coordinated scheduling case, CoMP, we suggest to study the enhanced solution for both case. to make full use of the available resource  
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