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1 Introduction
Rel-14 WI of UL capacity enhancement [1] has been approved RAN#71. RAN1 has completed the work on this WI in RAN1#87, and according to the WID, the performance part of the WI should start in RAN4#82.

One objective of the WI is to specify support UL PUSCH in special subframe. RAN1 agreements regarding this objective are captured in [2]. RAN4 is expected to define BS demod requirements accordingly, and as the first step, RAN4 should discuss and decide the cases to be evaluated and corresponding simulation assumptions.

In this paper, we will provide our initial views on simulation assumptions for PUSCH in UpPTS. 
2 Discussion 
On the scope of the BS demod requirements for PUSCH in UpPTS, our view is that it should be an addition to the normal PUSCH performance under multipath fading channels, which are captured in section 8.2.1 of 36.104. As a means for capacity and peak rate enhancement, there is no need to test the BS performance under high speed, with TTI bundling, or with enhanced receiver. 

Proposal 1: BS requirements for PUSCH in UpPTS are not defined under high speed, with TTI bundling, or with enhanced receiver. 

Regarding the data transmission in UpPTS, there are two possible configurations depending on whether DMRS is transmitted within UpPTS or in the following UL suframe. Although the latter configuration can save 1 additional symbol for data transmission, it is optional for UE and puts a lot of restriction on BS scheduling as captured in [2] and copied below. We understand that DMRS in the UpPTS is the typical configuration, and the performance requirement should be only defined for this configuration.
	•
The UE can be configured by RRC not to transmit DMRS for PUSCH in UpPTS per carrier

–
This configuration is a UE capability

–
Note 1: RAN1 assumes that the power and phase of the PA is not changed between PUSCH in UpPTS and PUSCH in the following UL subframe

–
Note 2: RAN1 assumes for the above configurations that the UE is configured with Ks=0, is scheduled with the same PRBs in both UpPTS and the following UL subframe on all UL carriers, open loop component in the power control is the same in PUSCH in UpPTS and the following UL subframe, TPC command should not be updated between the UpPTS PUSCH and PUSCH in the following UL subframe, simultaneous PUSCH and PUCCH is not configured, the phase in the PA is kept in the case that there is an empty OFDM(s) between the PUSCH in UpPTS and PUSCH in the following UL subframe, SRS is not transmitted in the PUSCH in UpPTS, UL extended CP is not configured, no collision with PRACH format 4 with PUSCH in UpPTS


Regarding the number of data symbols, possible configurations include 2, 3, 4, and 5. As different number big will not cause big difference in BS receiver, testing with one configuration is sufficient, and our preference is to test with maximum data symbols, i.e. 5. 

Proposal 2: BS requirements for PUSCH in UpPTS is defined for UpPTS with 5 data symbols plus 1 DMRS symbol. 
For the test cases, in section 8.2.1 of 36.104 a large number of test cases are defined, as combined from system BW, number of TX/RX, CP length, propagation channel, and FRC (MCS and PRB allocation). We believe there is no need to define BS requirements for all the combinations.
· system BW, we think 10MHz and 20MHz are sufficient as they are widely used in real deployments, and can already reflect the performance difference due to frequency diversity. 
· number of TX/RX, our view is to only test with 1TX and all RX numbers (2, 4 and 8). 
· CP length only normal CP should be tested as in many other BS requirements. 
· propagation channel, we also see no need to test all channels as the channel estimation will not be very different from PUSCH in normal UL subframe, which are already tested under existing test cases. We think one channel should be enough and we slightly prefer EPA5. 
· FRC, new FRC would be needed as the “total number of symbols per subframe” will change due to the TBS scaling. 
· PRB number, existing FRC include both 1 PRB allocation and full PRB allocation, but we think we only need to test full system BW, as 1 PRB allocation is corner case for enhanced UL capacity or peak rate. 
· MCS level, we think existing FRC for 16QAM and 64QAM can be re-used for the respective system BW.

Based on above discussion, our suggested test cases and corresponding simulation assumptions are captured in Table 1.

Table 1: Simulation assumption for PUSCH in UpPTS
	Parameters
	Values

	TDD UL/DL configuration
	1

	Special subframe configuration 
	10

	TTI bundling
	Disabled

	CP length
	Normal 

	Number of data symbols
	5

	DMRS
	In symbol#3 in UpPTS

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	System BW
	10MHz, 20MHz

	PRB allocation
	Full BW

	MCS
	A4-6, A4-8, A5-5, A5-7 in 36.104 

	Propagation conditions
	EPA5


3 Conclusions 

In this paper, we provided our views on the BS requirement for PUSCH in UpPTS.

Proposal 1: BS requirements for PUSCH in UpPTS are not defined under high speed, with TTI bundling, or with enhanced receiver.
Proposal 2: BS requirements for PUSCH in UpPTS is defined for UpPTS with 5 data symbols plus 1 DMRS symbol.
Our suggested test cases and corresponding simulation assumptions are captured in Table 1.
Table 1: Simulation assumption for PUSCH in UpPTS
	Parameters
	Values

	TDD UL/DL configuration
	1

	Special subframe configuration 
	10

	TTI bundling
	Disabled

	CP length
	Normal 

	Number of data symbols
	5

	DMRS
	In symbol#3 in UpPTS

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	System BW
	10MHz, 20MHz

	PRB allocation
	Full BW

	MCS
	A4-6, A4-8, A5-5, A5-7 in 36.104

	Propagation conditions
	EPA5
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