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1. Introduction

In the last RAN1 meeting, the discussion of uplink capability enhancement was almost finalized. And a LS was sent to RAN4 which summarizes agreements reached in RAN1 until RAN1#87[1]. According to the WID [2], one of the objectives is to specify the necessary base station performance requirements to support UL 256QAM operations and UL PUSCH in special subframe operations. This contribution provides discussion on this issue.
2. Discussion 
2.1 PUSCH test cases for 256QAM

According to RAN1’s agreements [3], a new MCS table and new UE categories were introduced to support 256QAM in UL. In order to support UL 256QAM operations, it is necessary to specify the base station performance requirements.  

In the current 36.104, PUSCH test cases are defined based on the combination of antenna configuration and channel bandwidth. Based on the existing PUSCH test cases design, it is proposed to introduce following UL 256QAM test cases: 
· 1Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx,4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

Proposal 1：it is proposed to introduce UL 256QAM test case as shown above.

2.1 Test cases for PUSCH transmission in UpPTS

The current PUSCH test cases are defined with channel bandwidth of 1.4MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz, 20 MHz and with antenna configuration of 1×2, 1×4, 1×8, 2×2, 2×4, 2×8. 
The motivation of supporting PUSCH transmission in special subframe is to better utilize all available uplink spectrum resource and improve uplink peak data rate for better user experience. The UpPTS can be used to transmit PUSCH as the normal UL subframe. So the test cases for PUSCH transmission in UpPTS can be designed by extending the current PUSCH test cases.

Proposal 2: it is proposed to introduce following test cases for PUSCH transmission in UpPTS :

· 1Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx,4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

In order to support PUSCH transmission in UpPTS, the new special subframe configuration 10 is introduced, which supports 6 symbols of NCP in UpPTS. The available SC-FDMA data symbols is determined by the transmission of DMRS, SRS and PRACH format 4. When there is no DMRS, SRS and PRACH format 4, all the 6 symbols can be used for PUSCH transmission, which could reach the maximum throughput for UpPTS.
There is some difference when 6 UpPTS symbols are available for PUSCH transmission compared with the case in which less than 6 symbols are used. UE is scheduled to transmit PUSCH with the same PRBs in both UpPTS and the following UL subframe. And PUSCH demodulation in UpPTS is based on the DMRS in the following UL subframe. The BS demodulation behaviour is different with normal cases. In order to guarantee the system performance, it is necessary to consider the case when 6 UpPTS symbols are used for PUSCH transmission in the test cases design for UpPTS.

Proposal 3: it is proposed to introduce test case(s) for the case when 6 data symbols are used for PUSCH in UpPTS.
3. Conclusion
This contribution provides discussion on the introduction of test cases for UL 256QAM and PUSCH transmission in UpPTS, the proposals are:

Proposal 1：it is proposed to introduce following UL 256QAM test case:

· 1Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx,4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

Proposal 2: it is proposed to introduce following test cases for PUSCH transmission in UpPTS :

· 1Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 1Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 2Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx,4Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

· 2Tx, 8Rx with channel bandwidth of 1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

Proposal 3: it is proposed to introduce test case(s) for the case when 6 data symbols are used for PUSCH in UpPTS.
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