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1 Introduction
Larger number of orthogonal DMRS ports for downlink and uplink was agreed to be specified, and good progress has been achieved. In RAN1#113 meeting [1], agreements were achieved as:
Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) [Support row 9-10, 20-23].
· 2) For row 42-47, 100-105, 129-152, down select or modify from the following:
· Alt.2-1: Support row 42-47 and row 100-105 without MU restriction. Remove row 129-152.
· Alt.2-2: Support row 129-152 without MU restriction. Support row 42-47 with MU restriction. Remove row 100-105.
· Alt.2-3: Support row 42-47 with MU restriction. Remove row 100-105 and 129-152.
· Alt 2-4: Support row 129-152 without MU restriction. Remove row 42-47, 100-105. 
· Alt 2-5: remove row 42-47, 100-105, 129-152 due to no consensus to support them.
· Alt 2-6: Support row 42-47 and 103-105 without MU restriction, remove 100-102 and 129-152
· 3) For row 67-68, 78-80:
· Alt.3-1: 
· If RAN1 agree row 9-10, 20-23 without MU restriction
· Support row 67-68, 78-80 without MU restriction.
· Else,
· Remove row 67-68, 78-80.
· Alt.3-2: Remove 67-68,78-80.
· 4) For row 153-158, down select from the following.
· Alt.4-1: Support row 153-158 without MU restriction.
· Alt.4-2: Remove row 153-158.
· For 2CW, 
· 5) [Remove row 0-5.]
· 6) [Support row 10-13.]
· 7) Down select from the following:
· Alt.7-1: Support row 14-37 and remove row 46-69.
· Alt.7-2: Support row 46-69 and remove row 14-37.
· Alt.7-3: Remove row 14-37 and row 46-69.
· 8) remove row 38-45.

Agreement
For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) Support row 8-11 for 1 CW.
· For row 9-11 in one CW, introduce MU-MIMO restriction (i.e. UE does not expect to be multiplexed with other DMRS ports in the same CDM group).
· 2) For row 24-30, 55-60, 69-80, down select from the following:
· Alt.2-1: Support row 24-30 and row 55-60 without MU restriction. Remove row 69-80.
· Alt.2-2: Support row 69-80 without MU restriction. Support row 24-30 with MU restriction. Remove row 55-60.
· Alt.2-3: Support row 24-30 with MU restriction. Remove row 55-60 and 69-80.
· Alt 2-4: Support row 69-80 without MU restriction. Remove row 24-30, 55-60. 
· Alt 2-5: Remove row 24-30, 55-60, 69-80 due to no consensus to support them.
· Atl 2-6: Support rows 24-30 and rows 59-60 without MU restriction. Remove rows 69-80 and rows 55-58.
· 3) For row 81-82:
· Alt.3-1: 
· If RAN1 agree row 26-27 without MU restriction,
· Support row 81-82 without MU restriction.
· Else,
· Remove row 81-82.
· Alt.3-2: Remove 81-82.
· 4) [Remove row 83.]
· For 2CW, 
· 5 [Remove row 0-3.]
· 6) Support row 20-23 if row 4-7 are supported for eType1 maxLength=1. Else, remove row 20-23.
· 7) Down select from the following:
· Alt.7-1: Support row 8-19 and remove row 24-35.
· Alt.7-2: Support row 24-35 and remove row 8-19.
· Alt.7-3: Remove row 8-19 and 24-35.
· 8) Support row 36-37 if row 8-9 are supported for eType1 maxLength=1. Else, remove row 36-37.

Agreement
For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PDSCH, at least for S-TRP case, support/remove the following rows of DMRS port combinations and Number of DMRS CDM group(s) without data in RAN1#112bis-e agreement.
· For 1CW, 
· 1) [Support row 9-10 and row 20-23.]
· 2) For row 33-34, 44-46, down select from the following:
· Alt.2-1: Support row 33-34 and row 44-46.
· Alt.2-2: Remove row 33-34 and row 44-46.
· 3) For row 60-62, down select from the following:
· Alt.3-1: Support row 60-62.
· Alt.3-2: Remove row 60-62.
· For 2CW, 
· 4) For row 2-3.
· Alt.4-1: Support row 2-3.
· Alt.4-2: Remove row 2-3.
· 5) [Support row 8-11.]
· 6) Remove row 12.
· 7) Support row 13-20 if row 8-9 are supported for eType1 maxLength=1. Else, remove row 13-20.
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.

In this contribution, we provided our views on increased number of orthogonal DMRS ports.
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One key remaining issue is the antenna ports indication for Rel-18 DMRS ports, especially in case of maxLength=2. Considering the flexibility and DCI overhead, we think one bit increasing for the antenna port indication field is sufficient, then we can further down select the rows for indication. 
Proposal 1: For Rel.18 eType1/eType2 DMRS ports indication, the field size for antenna ports indication is increased by 1 bit, i.e. 6bits (up to 64 rows) for eType1 with maxLength =2, and 7 bits (up to 128 rows) for eType2 with maxLength =2.
Specifically, for Rel.18 eType1 DMRS ports indication with maxLength=2 for 1 CW, regarding row 24-30, 55-60 and 69-80, supporting of 69-80 is sufficient, so we support Alt 2-4 (Support row 69-80 without MU restriction. Remove row 24-30, 55-60). In addition, there is no need to support rows 81-83.
Proposal 2: For Rel.18 eType1 DMRS ports indication with maxLength=2 for 1 CW, support:
Alt 2-4 (Support row 69-80 without MU restriction. Remove row 24-30, 55-60), and
Alt.3-2 (Remove row 81-82), and 
Remove row 83.
And for Rel-18 eType2 DMRS ports with maxLength =2 for 1 CW, there is no need to support at least for rows 67-68, 78-80, 100-105, 129-152 and 153-158. For example, for Rel.18 eType2 DMRS ports with number of FL DMRS symbols =2, there is no need to support indication “0,1,12” (for example) for any value of number of CDM groups without data, only number of CDM groups without data =3 is sufficient. As in case of “0,1,12” is indicated, it will implicitly indicate that all legacy DMRS ports have been allocated, e.g. number of co-scheduled number of DMRS ports is large, otherwise, there is no need of indication of the new DMRS ports “0,1,12”. 
Proposal 3: For Rel.18 eType2 DMRS ports indication with maxLength=2 for 1 CW, support:
Alt 2-5: (Remove row 42-47, 100-105, 129-152 due to no consensus to support them),
Alt 3-2: (Remove 67-68,78-80), and 
Alt 4-2: (Remove row 153-158).
Another remaining issue is PTRS power ratio for partial coherent TPMIs, we think Alt 2 is sufficient.
Proposal 4: For ptrs-power for partial coherent TPMIs, support Alt 2 (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).
3 Conclusion
In this contribution, we provided our views on increased number of orthogonal DMRS ports, and we have the following proposals:
Proposal 1: For Rel.18 eType1/eType2 DMRS ports indication, the field size for antenna ports indication is increased by 1 bit, i.e. 6bits (up to 64 rows) for eType1 with maxLength =2, and 7 bits (up to 128 rows) for eType2 with maxLength =2.
Proposal 2: For Rel.18 eType1 DMRS ports indication with maxLength=2 for 1 CW, support:
Alt 2-4 (Support row 69-80 without MU restriction. Remove row 24-30, 55-60), and
Alt.3-2 (Remove row 81-82), and 
Remove row 83.
Proposal 3: For Rel.18 eType2 DMRS ports indication with maxLength=2 for 1 CW, support:
Alt 2-5: (Remove row 42-47, 100-105, 129-152 due to no consensus to support them),
Alt 3-2: (Remove 67-68,78-80), and 
Alt 4-2: (Remove row 153-158).
Proposal 4: For ptrs-power for partial coherent TPMIs, support Alt 2 (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).
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