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1 Introduction
In RAN1#86, the following agreement was reached to support a new special subframe configuration for transmission of PUSCH in UpPTS [1]:

· Support a new special subframe configuration 10 as in the following table, with 6 DL symbols of NCP in DwPTS, together with 6 symbols of NCP in UpPTS or with 5 symbols of ECP in UpPTS.
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In this contribution, we mainly discuss DM-RS design and determination of TBS scaling factor for PUSCH in UpPTS based on the new introduced special subframe configuration 10.
2 Discussion
2.1 DM-RS design
DM-RS is used for channel estimation for coherent demodulation of PUSCH. Specifically, in the case of PUSCH transmission, DM-RS is transmitted within the fourth symbol of each uplink slot [2].
When UEs are in low speed mobility and the channel is static, Doppler shift is low, and thus DM-RS can be reduced if the scheduled PUSCH in UpPTS and the following uplink subframe are on the same PRB by sharing DM-RS in the following uplink subframe.

Proposal 1: UE can be configured to reduce DMRS transmission, and if configured so, it can remove one DMRS transmission if the scheduled PUSCH in both UpPTS and the following UL subframe are transmitted on the same PRB.
DM-RS reduction in proposal 1 is restricted by both Doppler shift and frequency resource allocation. Normally, when the channel varies with time quickly or UEs are in high speed mobility, DM-RS is necessary for demodulation of PUSCH in UpPTS. In [3], three DM-RS location options are presented shown in Figure 1.
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Figure 1: DM-RS location options for PUSCH in UpPTS

For option C, 2 DM-RS symbols are allocated in symbol 9 and symbol 12. The DMRS overhead is 33.3%, which is too high. Thus, it is preferable to configure 1 symbol for DM-RS. To keep less standard effort, DM-RS can be configured in symbol 10, same with legacy DM-RS location in normal uplink subframes for option 1.

Proposal 2: DM-RS is in eleventh symbol of special subframe for PUSCH in UpPTS.

2.2 TBS scaling factor
TBS of PUSCH in UpPTS can be adjusted in the same way as PDSCH in DwPTS. In defining the scaling factor, the number of available symbols for PUSCH transmission (except the symbols for DM-RS and SRS) should be considered.

Considering the similarity between PUSCH in UpPTS and PDSCH in DwPTS, hereby we briefly review the TBS scaling factor for PDSCH in DwPTS in [2] as follows.

· for special subframe configuration 9 with normal cyclic prefix or special subframe configuration 7 with extended cyclic prefix:
· set transport block table column indicator 
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·    for other special subframe configurations:

· set transport block table column indicator 
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For scaling factor of 0.375, the PDSCH transmission symbols vary between 3~5.

In [4], proposes of TBS scaling factor for PUSCH in UpPTS is presented as shown in Table 1.

Table 1: Examples of scaling factors of different number of available PUSCH symbols
	Available SC-FDMA symbosls for PUSCH
	1
	2
	3
	4
	5
	6

	RE ratio
	1/12
	1/6
	1/4
	1/3
	5/12
	1/2

	Scaling factor example 1
	1/8
	2/8
	4/8

	Scaling factor example 2
	1/8
	3/8


With different DMRS numbers and SRS numbers, there can be different number of data symbols in PUSCH in UpPTS. As the TBS scaling factor is also studied in WI shortened TTI and processing time, it is preferable to have a unified solution for various data symbols in PUSCH in UpPTS or shortened TTI. Therefore, we propose that the TBS scaling factor is data symbol number divided by 12.
Proposal 3: Define the TBS scaling factor for PUSCH in UpPTS as data symbol number divided by 12.
3 Conclusions

In this contribution, discussion on DM-RS design and TBS scaling factor determination for PUSCH transmission in UpPTS is presented, with following proposals:
Proposal 1: UE can be configured to reduce DMRS transmission, and if configured so, it can remove one DMRS transmission if the scheduled PUSCH in both UpPTS and the following UL subframe are transmitted on the same PRB.
Proposal 2: DM-RS is in eleventh symbol of special subframe for PUSCH in UpPTS.
Proposal 3: Define the TBS scaling factor for PUSCH in UpPTS as data symbol number divided by 12.
References

[1] “RAN1 Chairman’s Notes”, RAN1#86, Gothenburg, August.22-26, 2016.
[2] 3GPP TS 36.213, “Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures”, v12.6.0, July. 2015.
[3]    R1-166294, “PUSCH in UpPTS”, Qualcomm Incorporated, RAN1#86, Gothenburg, August.22-26, 2016.
[4]    R1-167098, “Discussion on the TBS scaling design”, CMCC, RAN1#86, Gothenburg, August.22-26, 2016.
_1532188754.unknown

_1535351804.vsd
DMRS


DMRS


13


12


11


10


9


8


13


12


11


10


9


8


DMRS


DMRS


13


12


11


10


9


8


(A)


(B)


(C)



_1488823270.unknown

