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1. Introduction
In the 3GPP TSG RAN #75 meeting, the new work item on FeCoMP was approved [1]. After the discussion in RAN1 #88bis meeting, the following agreements have been made [2-3].
· NC-JT is supported using single DCI  

· increasing number of bits for resource allocation and PQI to an existing DCI needs to be justified in terms of DCI coverage and performance

· FFS on multiple DCIs 

· NC-JT is supported at least for TM10 

· FFS on applicability of subset of enhancements on TM9

· UE can be indicated whether to assume that DM-RS antenna ports associated across different CWs received at UE are QCL-ed with each other wrt to all QCL parameters

· NC-JT is supported by the following DCI signalling per each CW

· QCL

· FFS: Add PQI bits or Re-interpret existing PQI bits

· FFS: PDSCH RE mapping

· FFS: Resource allocation
In the RAN1#89 meeting, the following agreements regarding resource allocation were reached [5].
· Fully overlapping RA from different CWs is supported

· FFS additional support of non overlapping RA from different CWs taking into account the following issues:

· Performance of non overlapping RA comparing to the existing CoMP schemes

· DCI payload

In this contribution, we provide our view on the enhancement to resource allocation for NC-JT.
2. Discussion
To fully explore the channel gains in frequency selective channels from different TPs, in [4], the following three resource allocation schemes are provided as candidate schemes in FeCoMP. 
· Resource allocations on different TPs:

Scheme 1: The resource allocations from different TPs for a UE are fully overlapped

Scheme 2: The resource allocations from different TPs for a UE are partially overlapped

Scheme 3: The resource allocations from different TPs for a UE are not overlapped
For the fully overlapping scheme, UEs can receive different data streams from multiple TPs simultaneously at the overlapping RBs. Therefore, UEs can not only enjoy more diverse channels from different TPs, but also achieve an enhanced spatial multiplexing gain especially in the scenarios with a small number of antenna ports at the eNB while UEs supporting up to four receive antennas. 
For the non-overlapping scheme, there is no interference between the coordinated TPs on individual allocated RBs. For each subband in the allocated resource band, a most desirable TP can be chosen for date transmission considering the channel gains and traffic load of the coordinated TPs. Both UEs and the network can enjoy the frequency selective scheduling gain. 
Proposa1 1: Considering the frequency selective scheduling gain can be provided by non-overlapping scheme, we propose to support non-overlapping scheme additionally when designing the enhancement to resource allocation for NC-JT. 
In [4], single DCI and multiple DCIs have been discussed for the enhancements of control signaling in NC-JT regarding resource allocation, the number of CWs per TP and CW-to-layer mapping, etc. In the RAN1#88bis meeting, it has been agreed that NC-JT is supported using single DCI. Compared with single DCI, the multiple DCIs can provide more flexibility. Firstly, it can support independent resource scheduling with the non-ideal backhaul. Furthermore, in the transmission of more than two TPs in NC-JT with more than 1 codeword for each TP, using single DCI in current specification is not able to support the case, while using multiple DCIs can support with minor specification modification. However, decoding multiple DCIs places a more stringent requirement on UE capability as current UEs are only capable to receive only one DCI on each component carrier.  In addition, the signaling overhead of multiple DCIs can be larger than that of single DCI, which can lead to significant signaling expenditure with a large number of CoMP UEs in the network. Considering the above reasons, single DCI is preferable, and we only consider the enhancement to resource allocation based on single DCI in the following of the contribution.  
Two methods based on single DCI can realize the enhancement to resource allocation.
· Independent resource allocation for each TP/CW
· Joint resource allocation indication for all the CWs/TPs

Using a smaller number of bits for resource allocation will always benefit DCI coverage and performance. Therefore, with proper mapping schemes, joint resource allocation indication for all the CWs/TPs can consume smaller number of bits and thus is more desirable than independent resource allocation for each TP/CW . 

Like the existing resource allocation schemes, resource allocation for FeCoMP can be at least based on Resource Block Groups (RBGs) to balance the tradeoff between signaling overhead and scheduling flexibility. For example, if resource allocation type 0 is used, the resource allocation indication for fully overlapping can reuse the existing method which includes a bitmap to indicate either all TPs (CWs) use a RBG (for value of 1) or none of the TPs are allocated (for value of 0) for data transmission to the scheduled UE. Regarding the non-overlapping scheme, a joint resource allocation indication for all CWs/TPs can also be designed based on the type 0. An example is shown in the figure 1 with N RBGs and M TPs (CWs). Because each RBG is used at most by one TP, the corresponding resource allocation code can have (M+1) status, i.e., it’s used by none of the cooperated TPs (for value of 0) or by the m-th TP (for value of m), where m = 1, …, M. The base RA code can be transformed to obtain a binary version of resource allocation field. 
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Figure 1 An example for resource allocation indication of non-overlapping scheme
Proposa1 2: Joint resource allocation indication for all the CWs/TPs based on single DCI can be designed to reduce the DCI signaling overhead.

It is obvious that in the joint resource allocation indication mentioned above, the number of bits for fully overlapping and non-overlapping can be different. If an extra bit is added to indicate the overlapping scheme and the resource allocation indication is constructed as above, it will lead to a varying bit length for resource block assignment information. To further reduce the total number of bits for resource allocation and simultaneously maintain a constant bit length for resource block assignment information, a joint resource block assignment information for fully overlapping and non-overlapping can be utilized. With a joint assignment information, the resource block assignment information can be mapped to one RBG assignment result in either fully overlapping or non-overlapping, and therefore no explicit bit for fully overlapping/non-overlapping is required. 
Proposa1 3: Joint resource block assignment information for fully overlapping and non-overlapping can be designed to maintain a constant bit length and further reduce the DCI signaling overhead.

During the discussion in RAN1#88bis meeting, companies had concerns on the increasing number of bits for resource allocation and PQI to an existing DCI which would have impact on the DCI coverage. For consecutive resource allocation, increasing the RBG size may be another solution to control the resource allocation overhead.
3. Conclusion
In this contribution, we provide our view regarding enhancement to resource allocation for NC-JT. The following proposals were made:
Proposa1 1: Considering the frequency selective scheduling gain can be provided by non-overlapping scheme, we propose to support non-overlapping scheme additionally when designing the enhancement to resource allocation for NC-JT. 
Proposa1 2: Joint resource allocation indication for all the CWs/TPs based on single DCI can be designed to reduce the DCI signaling overhead.

Proposa1 3: Joint resource block assignment information for fully overlapping and non-overlapping can be designed to maintain a constant bit length and further reduce the DCI signaling overhead.
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