	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 Ad-Hoc Meeting 1901	R1-1901079
[bookmark: _GoBack]Taipei, Taiwan, 21st – 25th January, 2019
[bookmark: Source]Agenda item:	7.2.8.5
Source: 	Samsung
Title: 	View on Low PAPR RS
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN1#95 meeting, the following agreements and conclusion on DMRS and CSI-RS sequence were made [1]:
	Conclusion
For CSI-RS, there is no consensus to specify low PAPR related specification features in Rel-16

Agreement
For CP-OFDM and for both DMRS type 1 and 2, the following cinit for CDM group λ is used for Rel-16 DMRS sequence generation
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and where nSCID is provided by DCI. Lambda is absolute CDM group index.

For further study:
When 2nd or 3rd CDM group is used, there are two behaviors for a Rel.16 UE: Rel.15 or Rel.16 sequences
· Alt.1 RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group
· Alt.2 RRC + DCI signaling to switch between R.15 or R.16 sequence for 2nd and 3rd CDM group
· DCI code points or explicit (new) bit can be used
More analysis of potential benefits needed, downselect next meeting between Alt. 1 and 2 



This contribution provides Samsung’s views on the following topics.
· Remaining details on signalling for DMRS sequence
· Power imbalance
Remaining details on DMRS sequence design
As per the agreements above, simultaneous use of dynamic TRP (or MU-MIMO pairing) and CDM group specific cinit is supported. Figure 1 depicts the concept of dynamic change of VCID mapping agreed for (a) Rel-15 DMRS and (b) Rel-16 DMRS (with two CDM groups). Given that co-existence of Rel-15 and Rel-16 UEs would be a common sight in the future network, how to or whether to support dynamic change between Rel-15 and Rel-16 DMRS sequence for Rel-16 UE needs to be carefully studied. Since DMRS sequence for DMRS ports within the CDM group λ = 0 is identical for both Rel-15 and Rel-16, DMRS sequence sharing between Rel-15 and Rel-16 UEs will be partially supported at least, regardless of detailed signalling options. From our understanding, possible MU-MIMO pairs and the corresponding potential issues in the case that Rel-16 UE uses Rel-16 DMRS sequence can be summarized as follows: 
Case #0 (Rel-15 UE in CDM group λ = 0 + Rel-16 UE with the new sequence in CDM group λ = 0): A trivial case. No remaining issue.
Case #1 (Rel-15 UE in CDM group λ = 0 + Rel-16 UE with the new sequence in CDM group λ ≠ 0): Rel-16 UE has no issue. However, Rel-15 UE may suffer from difference between “Rel-15 UEs understanding on DMRS sequence for co-scheduled UEs” and “the actual DMRS sequence for co-scheduled UEs”.
Case #2 (Rel-15 UE in CDM group λ ≠ 0 + Rel-16 UE with the new sequence in CDM group λ = 0): Rel-15 UE has no issue. However, Rel-16 UE may need to consider additional assumption that DMRS sequences of co-scheduled UEs can be either Rel-15 sequence or Rel-16 sequence.
Case #3 (Rel-15 UE in CDM group λ ≠ 0 + Rel-16 UE with the new sequence in CDM group λ ≠ 0): Rel-15 UE may suffer from difference between “Rel-15 UEs understanding on DMRS sequence for co-scheduled UEs” and “the actual DMRS sequence for co-scheduled UEs”. Also, Rel-16 UE may need to consider additional assumption that DMRS sequences of co-scheduled UEs can be either Rel-15 sequence or Rel-16 sequence.

According to the observations above, it seems that only Case #1 and #3 can cause negative impacts on Rel-15 UEs and the other ones can be resolved by gNB/UE implementations. Therefore, additional performance gain from support of dynamic change between (a) and (b) in Figure 1 for Rel-16 UEs will be marginal even the portion of Rel-15 UEs is not negligible.

Proposal 1: Support Alt.1 to configure/select DMRS sequence for Rel-16 UE.
Alt. 1: RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group.
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[bookmark: _Ref528782338]Figure 1. VCID mapping for (a) Rel-15 DMRS and (b) Rel-16 DMRS (with two CDM groups)
Power imbalance
It had been reported that UE may suffer from different power level across UL DMRS ports when the TPMI indicates a specific UL precoding [2]. Considering that the Rel-16 DMRS sequence design had been stabilized so far and this issue was caused by UL precoder design, which can be potentially enhanced for full TX power UL transmission, we prefer to address the issue via revise the UL codebook, if needed.
Proposal 2: Consider UL codebook enhancement to address UL TX power imbalance.
1 
2 
3 
4 
5 
6 
Conclusions
7 
In this contribution, Samsung’s view on remaining issues on RS PAPR is presented. Consequently, the following observations are made:
Proposal 1: Support Alt.1 to configure/select DMRS sequence for Rel-16 UE.
Alt. 1: RRC signaling to configure the use of R.15 or R.16 sequence for 2nd and 3rd CDM group.
Proposal 2: Consider UL codebook enhancement to address UL TX power imbalance.
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𝒄 𝒊𝒏𝒊𝒕 ሺ 𝝀 ሻ = ൬ 𝟐 𝟏𝟕 ቀ 𝑵 𝒔𝒚𝒎𝒃 𝒔𝒍𝒐𝒕 𝒏 𝒔 , 𝒇 𝝁 + 𝒍 + 𝟏 ቁ ቀ 𝟐 𝑵 𝑰𝑫 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝟏 ቁ + 𝟐 𝑵 𝑰𝑫 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 ሻ + 𝟐 𝟏𝟕 ඌ 𝝀 𝟐 ඐ ൰ 𝒎𝒐𝒅 𝟐 𝟑𝟏   Where   𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟎 ሻ = 𝒏 𝑺𝑪𝑰𝑫   𝒏 𝑺 𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟏 ሻ = 𝟏 − 𝒏 𝑺𝑪𝑰𝑫   𝒏 𝑺𝑪𝑰𝑫 ′ ሺ 𝝀 = 𝟐 ሻ = 𝒏 𝑺𝑪𝑰𝑫  
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