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1. INTRODUCTION
The Rel-18 MIMO WID [1] proposes several enhancements to DMRS for uplink and downlink transmission. The WID scope includes the following objectives on DMRS enhancements:

	Objective 3: Study, and if justified, specify larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
· Striving for a common design between DL and UL DMRS
· Up to 24 orthogonal DM-RS ports, where for each applicable DMRS type, the maximum number of orthogonal ports is doubled for both single- and double-symbol DMRS.

Objective 5: Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices.
· Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.



In this contribution, we provide our views on the remaining issues for DMRS enhancement.  

2. MAPPING ANTENNA GROUPS TO CDM GROUPS
Partial coherent CDM group mapping
	Working assumption 1
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, for case 2) in RAN1#113 agreement,
· For 1CW, 
· 2) For row 24-30, 55-60, 69-80, support at least row 73-80 without MU restriction. Support row 24-30 with MU restriction (UE does not expect to be coscheduled with another UE in the same CDM group). Remove row 55-60.
· FFS: for row 69-72
Working assumption 2
· For > 4 layers PUSCH with Rel.15 Type1/Type2 DMRS ports and Rel.18 eType 1/eType 2 DMRS ports, for partial coherent UL codebook, support Alt.2:
· Alt.2: DMRS ports combination(s) for full/non-coherent UL codebook is reused.
· The same DMRS port tables are used for full/partial/non-coherent UL codebook.



In our view, for the partialCoherent case, each CDM group should strictly be mapped to only one antenna group to avoid potential performance degradation. Essentially, since coherency is maintained only within an antenna group for an 8TX UE, the DMRS ports of the same CDM group should not be mapped on different antenna groups. If DMRS ports of the same CDM group are mapped across different antenna groups, the coherency condition between different DMRS ports would be broken and a notable performance degradation in channel estimation, and ultimately in demodulation performance can be expected. Figure 1 illustrates the mapping, where CDM group 1 is mapped to the 1st antenna group, and CDM group 2 is mapped to the 2nd antenna group. In this example, UE reports information about its coherence capability and antenna layout (e.g., the number of coherent antenna groups Ng, and number of antennas per group). Then, based on Ng=2 and 4 ports per antenna group, the UE receives a grant that includes the information about the DMRS ports. The UE determines the CDM groups and maps the DMRS ports per CDM group to each antenna port group. 



Figure 1: Mapping between antenna port and CDM groups

Further, such mapping procedure can also simplify PTRS to DMRS mapping, since PTRS can follow the antenna group mapping per CDM group and reduce DCI overhead for the PTRS port indication since the mapping options are restricted. For example, for the case of an 8-layer PUSCH transmission, where the 8 ports are distributed across 2 antenna groups (Ng=2), PTRS to DMRS mapping can be performed as shown in Figure 2. 
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Figure 2: PTRS to DMRS mapping

[bookmark: _Hlk133502143]Observation 1:  If DMRS ports of the same CDM group are mapped across different antenna groups, the coherency condition between different DMRS ports would be broken and a performance degradation in channel estimation, and ultimately in demodulation performance can be expected.

[bookmark: _Hlk133502283]Proposal 1: For the partialCoherent case, each CDM group should be mapped to only one antenna group. In view of this, we do not support working assumption 2.


3. PTRS-DMRS ASSOCIATION

	Agreement
Rel.18 eType1/eType2 DMRS is not applied to Msg.A PUSCH.
Conclusion
For 8Tx PUSCH, no consensus to support more than 2 ports PTRS for CP-OFDM.
Agreement
For 8Tx PUSCH, when the ptrs-Power configures 00, the factor ([image: ]) for partial coherent TPMIs is down selected from the following:
· Alt.1: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, Qp is the number of PTRS ports scheduled to the UE, and L is the total number of PUSCH layers.
· Alt.2: , where  is the number of PUSCH layers which are precoded coherently with the PUSCH layer where PTRS port x is associated with, and Qp is the number of PTRS ports scheduled to the UE.




PTRS power boost  
[bookmark: _Hlk133497649]     In the last RAN1 meeting, it was agreed to specify the factor related to PUSCH to PTRS power ratio per layer per RE for 8Tx PUSCH based on the legacy Table 6.2.3.1-3 in TS 38.214. The only issue remained from last meeting is partial coherent TPMIs for row 00. For this case, the power cannot be borrowed between layers in different group. In this case, the UE may only support  PTRS power boost, where  is the number of coherently precoded PUSCH layers. In addition, UE can also boost  dB power from the same PUSCH layer, where  is the number of PTRS ports associated to each DMRS group. Therefore, PTRS power boost ratio can be . However, this ratio cannot exceed the power in the full coherent case, i.e., dB. In view of this, the PTRS power boost ratio for partial coherent codebook based is . 
 
Observation 2: For 8Tx PUSCH in Rel. 18, the PTRS power boost can be applied based on Rel. 17 principles.

[bookmark: _Hlk133502386]Proposal 2: Support Alt. 1, where for partial coherent codebook based, the PTRS power is boosted by .
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4. CONCLUSIONS
In this contribution we provided our perspective on the UL Rel-18 DMRS design. Based on the presented discussion, we make the following observations and proposals:

Observation 1:  If DMRS ports of the same CDM group are mapped across different antenna groups, the coherency condition between different DMRS ports would be broken and a performance degradation in channel estimation, and ultimately in demodulation performance can be expected.

Observation 2: For 8Tx PUSCH in Rel. 18, the PTRS power boost can be applied based on Rel. 17 principles.

Proposal 1: For the partialCoherent case, each CDM group should be mapped to only one antenna group. In view of this, we do not support working assumption 2.

Proposal 2: Support Alt. 1, where for partial coherent codebook based, the PTRS power is boosted by .
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Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE « 25

The number of PUSCH layers ( VI,I;Z“?,CH)
UL- 1 2 B 4
PTRS- ||| Full Partial and Ful Partial and Full Partial Non-
power/ | cases | coherent non- coherent non- coherent | coherent | coherent
(@GP coherent coherent and and non-
P and non- non- codebook
codebook codebook based
based based
00 0 3 3Q-3 4.77 3Qp-3 6 3Qp 3Qp-3
01 0 3 3 4.77 477 6 6 6
10 Reserved
11 Reserved
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