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Introduction
In [1], the work item LTE_sTTIandPT was approved, the core part is finished, and the performance part will be started in RAN4#86 meeting. In this paper, we share our view on the test cases and their corresponding test purposes for shortened TTI and PT. 
[bookmark: _Ref178064866]Discussion
General
According to RAN1 agreements and RAN1 specification, For FS1, the designs supports sTTI lengths of 2/3-symbols and 1-slot sPUCCH/sPUSCH, the basic pattern is shown in Figure 1 and Figure 2. For FS2, only 1-slot based sPUCCH/sPUSCH is supported. 
[image: ]
[bookmark: _Ref506631120]Figure 1: 1 slot sPUSCH



[bookmark: _Ref506631129]Figure 2: sTTI with length of 2/3-symbols
[bookmark: _GoBack]For RAN4, we can define requirements for both slot and subslot-based transmission. BS can pass the slot or subslot-based requirements based on BS declares. If BS declares support both slot and subslot-based requirements, BS may just need to pass one requirement. 
PUSCH
DMRS assumption
In RAN1, for 1-slot and 2/3-symbol sPUSCH, IFDMA with RPF=1 and 2 is supported. To facilitate DMRS sharing and multiplexing, IFDMA with RPF=2 can be configured. 
For 2/3-symbol sPUSCH, the main issues are the DMRS overhead issue. To reduce the DMRS overhead, DMRS sharing and DMRS multiplexing are introduced. More specifically, when the same UE is scheduled on multiple consecutive subslots, DMRS sharing is supported to reduce the DMRS overhead by not transmitting DMRS within each subslot. In case different UEs are scheduled in consecutive subslots, the DMRS position can also be shared between those consecutive subslots, these concepts are called DMRS multiplexing. 
DMRS sharing is applied for single UE and DMRS multiplexing is applied for multiple UEs. For BS demodulation requirements point of view, we just need to target for single UE and not for multiple UEs. If single UE’s performance is guaranteed, multiple UE’s performance can be guaranteed. Further. From BS behaviour point of view, there is not too much difference for single UE and multiple UEs. Thus, we prefer to define requirements just based on DMRS sharing. 
To verify DMRS sharing, we have multiple choices. One potential reference is we use SPS pattern as reference pattern to define performance requirements. The SPS DMRS pattern is shown in Table 1. 

[bookmark: _Ref506697622]Table 1: DMRS pattern for SPS
	sDCI field (1-bit)
	sTTI 0
	sTTI 1
	sTTI 2
	sTTI 3
	sTTI 4
	sTTI 5

	0 (no sharing)
	R D D
	R D
	R D
	R D
	R D
	R D D

	1
	R D D
	D D | R
	R D
	D D | R
	R D
	R D D

	R : Reference symbol
D : Data
|  : sTTI border



With the pattern shown in Table 1, DMRS sharing can be verified. 

UCI on PUSCH	
In sPUSCH, UCI can be piggybacked on PUSCH. UCI includes HARQ Ack/Nack, CQI, RI, and PMI. For HARQ Ack/Nack, it is transmitted by puncturing sPUSCH data REs. The RI, CQI and PMI are rate matched by sPUSCH data. For UCI, the BS demodulation behavior is quite similar. The only difference is the data mapping method is slightly different. It is the main reason only HARQ Ack/Nack is verified for UCI on PUSCH in legacy specification. Thus, we prefer to keep the legacy principle and just verify the HARQ Ack/Nack performance if UCI on PUSCH performance is needed to be verified.

PUCCH
For PUCCH, both slot-based and subslot-based PUCCH is defined in RAN1 specification. For slot-based, the following PUCCH formats are support: 
· PUCCH format 1/1a/1b
· PUCCH format 3 
· PUCCH format 4
For subslot-based, the following PUCCH formats are supported:
· PUCCH format 1/1a/1b
· PUCCH format 4
For slot-based transmission, the coding, resource mapping, and DMRS position of sPUCCH format 3 is quite close to PUCCH format 3. Form demodulation point of view, there is no too much difference. Further. From performance point of view, the target SNR of PUCCH format 3 is quite high. For slot or subslot-based transmission, the coverage is an issue Thus, in most case, PUCCH format 3 cannot be applied. Thus, we slightly prefer not to have test for format 3. 

[bookmark: _Toc472092067][bookmark: _Toc477793227][bookmark: _Toc477794298][bookmark: _Toc477794306][bookmark: _Toc477794314]Conclusion
In this paper, we share our view for test case for BS demodulation and its corresponding test purpose. We hope the group can take into account our consideration in the final BS performance requirements. 
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