3GPP TSG-RAN WG1 #93	                                  			         R1-1805990
Busan, Korea, May 21st – 25th 2018

Source:	Mitsubishi Electric
Title:	Remaining issues on PTRS 
Agenda Item:	7.1.2.3.4 - PT-RS
Document for: 	Discussion/Decision
Introduction
In RAN1 #92b meeting [1], the main aspects of PT-RS design were finalized. For DFTsOFDM, the current version of the Rel.15 specifications generally reflects the current decisions and only editorial corrections and/or clarifications remain.
In this contribution, we propose several corrections and clarifications for TS 38.211 [2] and TS 38.214 [3] and give our view on some remaining issues on PTRS for DFTsOFDM.

Discussion
Correction to TS 38.214
In clause 6.2.3.2 of TS 38.214 it is stated that
The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 0 or if the RNTI equals TC-RNTI.
In table 6.2.3.2-1, it is stated that 
Table 6.2.3.2-1: PT-RS group pattern as a function of scheduled bandwidth
	Scheduled bandwidth
	Number of PT-RS groups
	Number of samples 
per PT-RS group

	
NRB0 NRB < NRB1
	2
	2

	
NRB1  NRB < NRB2
	2
	4

	
NRB2  NRB < NRB3
	4
	2

	
NRB3  NRB < NRB4
	4
	4

	
NRB4  NRB
	8
	4



As defined in TS 38.331 the thresholds NRBi are given by the parameter sampleDensity as following:
sampleDensity						SEQUENCE (SIZE (5)) OF INTEGER (1..276)
The condition “if NRB0 > 0” seems meaningless, since the range defined for parameters starts at 1 and NRBi is thus always strictly positive.

There is an uncertainty regarding the UE behavior when the allocation size is NRB=NRB0. There is a contradiction between the text in clause 6.2.3.2 (PT-RS is not present when NRB=NRB0) and the table (sequence 2x2 is used whenever NRB0 NRB < NRB1, thus for NRB=NRB0).
Text proposal for clause 6.2.3.2 of TS 38.214
The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 01 or if the RNTI equals TC-RNTI.

Other editorial corrections to TS 38.211 and TS 38.214
Several terms are editorially not consistent between TS 38.211 and TS 38.214
· Both LPTRS and LPT-RS are used with the same meaning in TS 38.211 and TS 38.214
· LPTRS (or LPT-RS) is not defined in 6.4.1.2.2.1 of TS 38.211. 
· Both KPTRS and KPT-RS are used with the same meaning in TS 38.211 and TS 38.214
· 



[bookmark: _Hlk500849158]Clause 6.2.3.2 of TS 38.214 refers to “the PT-RS scaling factor  specified in Subclause 6.4.1.2.2.2 of [4, TS 38.211]” whileas the same scaling factor is denoted as “ is the ratio between amplitude of one of the outermost constellation points for the modulation scheme used for PUSCH and one of the outermost constellation points for π/2-BPSK as defined in clause 6.2.3 of [TS 38.214]” in TS 38.211. Either  or  should be used in both specifications.
Proposal
The editors are respectfully asked to harmonize the use of LPTRS and LPT-RS within the TS 38.211 and TS 38.214 specifications.
Text proposal for clause 6.4.1.2.2.1 of TS 38.211
The set of time indices [image: ] defined relative to the start of the PUSCH allocation is defined by […..] where [image: ] is defined in Table 6.2.3.1-1 of [6, TS 38.214].
Proposal
The editors are respectfully asked to harmonize the use of KPTRS and KPT-RS within the TS 38.211 and TS 38.214 specifications.
Proposal


The editors are respectfully asked to harmonize the use of  and  within the TS 38.211 (Subclause 6.4.1.2.2.2) and TS 38.214 (Clause 6.2.3.2).

Discussion on simultaneous use of PTRS and TD-OCC
In RAN1#90b [5] it was agreed that UE is not expected to be configured/scheduled with DMRS with TD-OCC and PTRS in the same slot in case of above 6 GHz. The intention was that, in the presence of strong phase noise, the channel variations from one OFDM symbol to the next one are considered strong enough to break the orthogonality of the OCC, and therefore configuration of DMRS with TD-OCC should be forbidden in this case. The consequence is that in FR2, when PTRS is enabled, the maximum number of DMRS ports that can be configured (and thus the maximum number of layers that can be transmitted) is divided by two, which has important consequences on the maximum throughput.
Nevertheless, the fact that the original assumption behind this decision may not always be true was overlooked. More specifically, in many cases the phase variations from one symbol to the next one may not be that important, and this is typically the case when the PTRS time density is lower than 1, that is LPTRS={2, 4}. In those cases, the throughput penalty brought by forbidding simultaneous PTRS and DMRS with TD-OCC configuration is not justified. Performance evaluation of the impact of phase noise on the performance of TD-OCC can be performed to confirm the observation. A variety of channel and phase noise models should be included in the evaluation.
Observation: Forbidding simultaneous PTRS and DMRS with TD-OCC configuration is not justified for LPTRS={2, 4} and should be limited to LPTRS=1.

Conclusion 
We propose the following:
Text proposal for clause 6.2.3.2 of TS 38.214
The UE shall assume no PT-RS is present when the number of scheduled RBs is less than or equal to NRB0 if NRB0 > 01 or if the RNTI equals TC-RNTI.
Proposal
The editors are respectfully asked to harmonize the use of LPTRS and LPT-RS within the TS 38.211 and TS 38.214 specifications.
Text proposal for clause 6.4.1.2.2.1 of TS 38.211
The set of time indices [image: ] defined relative to the start of the PUSCH allocation is defined by […..] where [image: ] is defined in Table 6.2.3.1-1 of [6, TS 38.214].
Proposal
The editors are respectfully asked to harmonize the use of KPTRS and KPT-RS within the TS 38.211 and TS 38.214 specifications.
Proposal


The editors are respectfully asked to harmonize the use of  and  within the TS 38.211 (Subclause 6.4.1.2.2.2) and TS 38.214 (Clause 6.2.3.2).
Observation: Forbidding simultaneous PTRS and DMRS with TD-OCC configuration is not justified for LPTRS={2, 4} and should be limited to LPTRS=1.
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