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1 Introduction
For LTE standard, in order to enhance the uplink performance especially the system throughput, it is agreed to adopt the uplink  MU-MIMO (or uplink SDMA) transmission. The uplink SDMA in principle would allow eNB to schedule multiple UEs to transmit on the same frequency resource on uplink. To each UE, this process could be transparent as each UE doesn’t need to know if there is another UE being scheduled on the same frequency resource. At eNB, the receiver would treat the data streams transmitted from each UE as spatial multiplexing transmission and could use some conventional receivers such as MMSE or MLD to decode them. Thus supporting UL SDMA is quite straightforward and may not require extra resources such as signaling, yet this feature could enhance the uplink performance by increasing the system throughput ‎[1]. A number of contributions have been submitted during the past LTE meetings to discuss the implementation detail of uplink SDMA, which include the assignment of uplink demodulation reference signal (DM RS), and performance impact of allocating different lengths of frequency resources to each UE in uplink SDMA transmission etc ‎[2]
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‎[3]. It is agreed to use DM RS with different cyclic shifts for each UE in uplink SDMA transmission and the cyclic shift indicator (CSI) will be signalled in uplink grant. 
In overall, it is commonly understood that uplink SDMA should be supported in LTE. However, it seems that people would like to view of supporting such feature as an implementation issue and therefore, feeling that explicitly specification of uplink SDMA in LTE may not be needed. In this paper, we express our view on this and feel that there is a need to explicitly specify the basic procedure of supporting uplink SDMA feature in LTE standard.  
2 Need of procedure for supporting uplink SDMA
It is agreed that uplink SDMA should be supported in LTE. It is also understood that supporting uplink SDMA does not require any specifications at UE side, namely, supporting this feature is transparent to the UE. On the eNB side, the behaviour of eNB to support such feature is to assign orthogonal DM RS to those UE involved with different CSI and signal these CSI in uplink grant. The eNB would also assign the same frequency resources blocks (RB) to these UE and signal the RB allocation in uplink grant. In the event of different UEs having different transport block sizes, the eNB could choose to either avoid pairing these UE in uplink SDMA, or use some other alternatives as discussed in ‎[3] to mitigate the impact due to the loss of orthogonality among DM RS. These alternatives can be viewed as implementation details and may not need to be specified in the standard. 

However, we feel that there is the need to specify a simple basic procedure in Spec 36.213 for supporting uplink SDMA. This can serve two purposes:
1. Inform potential eNB vendors of LTE that uplink SDMA is supported in LTE.  Supporting uplink SDMA is commonly understood by those vendors attending LTE meetings, but for those potential vendors of LTE who is not present at LTE meeting at this stage, the message of explicitly supporting such feature should be conveyed in the spec.   
2. Specify the basic procedure of supporting uplink SDMA. By specifying the basic procedure for supporting uplink SDMA, it will facilitate the future inter-operation effort.   

To specify such procedure, a short section can be added in Spec 36.213, chapter 8 “Physical Uplink Shared Channel Related Procedure” with the following text:
--------  Start of  Text  Proposal  ----------
8.3 eNodeB procedure for supporting uplink SDMA

When eNodeB decides to pair multiple UE in uplink SDMA transmission mode, it shall assign DM RS with different CSI to each UE and signal CSI in uplink grant to each UE. The eNodeB shall try to assign each UE with the same frequency resource block (RB) and signal the RB assignment in uplink grant to each UE.
--------  End of  Text  Proposal  ----------

3 Conclusions

In this short contribution, we address our view on the need of procedure to support uplink SDMA in LTE. We feel that with such simple procedure specified in Spec 36.213, it will explicitly inform potential LTE eNB vendors that uplink SDMA is supported in LTE. This will also define the basic behaviours at eNB for supporting uplink SDMA while leaving more implementation detail in the hands of the vendors. 
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