3GPP TSG RAN WG1 Meeting #91 

R1-1719825
Reno, USA, November 27th – December 1st, 2017

Agenda Item:
 7.2.3.8
Source:
Huawei, HiSilicon
Title:
Remaining details for reference signals for ECP
Document for:
Discussion and decision 
1 Introduction
In RAN1#89, the following agreements on extend CP were achieved [1]:
· Confirm work assumption : LTE scaled extended CP is supported at least for NR 60kHz SCS in Rel-15

· UL and DL can be configured separately with different CP types

· When a UE is configured with 60kHz ECP for a downlink bandwidth part

· The UE monitors UE-specific PDCCH with ECP

· The UE assumes ECP is used for PDSCH and associated DMRS scheduled by UE-specific PDCCH DCI with ECP

· When a UE is configured with 60kHz ECP for a uplink bandwidth part

· The UE assumes  ECP is used for PUSCH and associated DMRS scheduled by UE-specific PDCCH DCI 

· The UE transmits PUCCH with ECP 

· FFS whether and how UE measure and report the delay spread for downlink channel

In RAN1#90, the following agreements on DMRS for extended CP have been achieved [2]:

· For DMRS for CP-OFDM with ECP (at least 60 kHz SCS), configuration type 1 as in NCP is supported.
In RAN1 NR#3, the following agreements on RS for extended CP have been achieved [3]:

· For ECP, NR supports the following: 

· CSI-RS reuses NCP CSI-RS resources 

· For beam management purpose, reuse 1-port NCP CSI-RS for beam management

· For beam management purpose, reuse 2-port NCP CSI-RS with D=1 for ECP in Rel-15 subject to RAN4 feedback

· DMRS density per REG for extended CP is same as that for normal CP
In RAN1#90b, the following agreements on SRS for extended CP have been achieved [4]:

· An X-port SRS resource spans N = 1, 2, or 4 adjacent OFDM symbols within the same slot where all X ports are mapped to each symbol of the resource

· NCP SRS resource definition is reused for ECP
· For the PUSCH without a hop when the first symbol of the front-load DMRS is located in the 3rd or 4th symbol of the slot

· Reuse DL DMRS locations for UL DMRS with respect to the additional DMRS symbols and reuse the scenarios they are applied with respect to the last PUSCH symbol.

· Note: This applies to both NCP and ECP whenever applicable. 

This contribution focuses on the discussion on remaining details for reference signals for extended CP for 60 kHz subcarrier spacing.
2 Discussion 
2.1 DL Reference Signals
2.1.1 PT-RS

For CP-OFDM, the time-densities of PTRS include every 4th symbol, every 2nd symbol, and every symbol, while the frequency-densities of PTRS include occupying one subcarrier (not necessarily in all REs, depending on the time density) [in every RB], every 2nd RB, every 4th RB, [every 8th RB, and every 16th RB]. The time density of PTRS is expected to increase with increasing the scheduled MCS, The frequency density of PTRS is expected to decrease with increasing the scheduled BW (i.e. the number of scheduled RBs) as illustrated in Table 3. 60 kHz ECP can reuse the PTRS density in frequency and time domain, and the BW thresholds in Table 3 can be configured by the RRC (re)configuration when the CP type is ECP.
Table 3 BW thresholds

	Contiguous Scheduled BW
	Frequency density (1/n)

	NRB < [3 or 1]
	No PT-RS

	[3 or 1]≤  NRB < [5]
	[1]

	[5]≤  NRB < [10]
	[1/2]

	[10]≤  NRB < [15]
	[1/3]

	[15]≤ NRB
	1/4


Proposal 1:  For ECP, support reusing time/frequency densities of PTRS for CP-OFDM for NCP, and configuring MCS/BW thresholds for indicating presence/pattern of ECP PTRS by RRC signalling.

2.2 UL Reference Signals
2.2.1 DM-RS for PUSCH
In the RAN1 Ad Hoc Meeting in Qingdao, it has been given that the UL DMRS patterns used in NR for both CP-OFDM and DFT-s-OFDM waveform. For CP-OFDM DMRS pattern, the front-load DMRS pattern can be configured by higher layers either form front-loaded DMRS configuration type 1 or from the front-loaded DMRS configuration type2. For DFT-s-OFDM DMRS based PUSCH patterns, DMRS are mapped to resource elements using a comb structure. 
In the RAN1#90 Meeting [4], an agreement on CP-OFDM DMRS pattern is achieved that configuration type 1 as in NCP is supported for 60 kHz ECP. This agreement can be applied both for DL/UL CP-OFDM DMRS pattern. Concerning the DFT-s-OFDM based DMRS pattern, DFT-s-OFDM is assumed as power limited and low SINR where the density of DMRS is sensitive to the performance of channel evaluation and demodulation, low density of DMRS is not suitable for UEs with UL DFT-s-OFDM. ECP is used for long delay spread channel, denser DMRS pilot REs in the frequency domain is needed. So the DFT-s-OFDM based PUSCH DMRS pattern for 60 kHz ECP can reuse the NCP pattern.
Proposal 2: For ECP, DFT-s-OFDM based PUSCH DMRS pattern can reuse the NCP DMRS pattern.
2.2.2 DM-RS for PUCCH
For 1-symbol NR-PUCCH with more than 2 bits, the DM-RS overhead of 1/3 is supported, i.e. the number of DM-RS REs per PRB is 4, and the DM-RS REs are evenly distributed within a PRB. This design is also applicable to 60 kHz ECP, so ECP can reuse the 1-symbol NR-PUCCH DMRS.
Proposal 3: For ECP, 1-symbol NR-PUCCH with more than 2 bits, the DMRS overhead for ECP is 1/3, same as NCP.
2.2.3 PT-RS
Uplink PTRS for CP-OFDM, the PTRS design is same as the downlink PTRS for CP-OFDM. Uplink PTRS for DFT-s-OFDM, the presence of PRTS for DFT-s-OFDM is UE-specifically configurable and multiple pattern/density PTRS for DFT-s-OFDM is supported. Same as the CP-OFDM PTRS, the ECP can reusing the time/frequency densities for DFT-s-OFDM for NCP, and configuring MCS/BW thresholds for indicating presence/pattern of ECP PTRS by RRC signalling.
Proposal 4:  For ECP, support reusing time/frequency densities of PTRS for DFT-s-OFDM for NCP, and configuring MCS/BW thresholds for indicating presence/pattern of ECP PTRS by RRC signalling.

3 Conclusions
Proposal 1:  For ECP, support reusing time/frequency densities of PTRS for CP-OFDM for NCP, and configuring MCS/BW thresholds for indicating presence/pattern of ECP PTRS by RRC signalling.

Proposal 2: For ECP, DFT-s-OFDM based PUSCH DMRS pattern can reuse the NCP DMRS pattern.
Proposal 3: For ECP, 1-symbol NR-PUCCH with more than 2 bits, the DMRS overhead for ECP is 1/3, same as NCP.
Proposal 4:  For ECP, support reusing time/frequency densities of PTRS for DFT-s-OFDM for NCP, and configuring MCS/BW thresholds for indicating presence/pattern of ECP PTRS by RRC signalling.
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