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Background
In RAN#94e, the working items to enhance both downlink and uplink MIMO operations in Rel-18 were agreed [1].
According to the WID, the following item needs to be studied, and if justified, specified:
· Larger number of orthogonal DMRS ports for downlink and uplink MU-MIMO (without increasing the DM-RS overhead), only for CP-OFDM,
Initial discussion
For MU-MIMO, increasing the maximum number of orthogonal DMRS ports for DL leads to increasing the maximum number of multiplexed UEs. Furthermore, increasing the maximum number of orthogonal DMRS ports for UL is benefit in terms of 8 TX UL transmission (e.g., support 4 or more layers per UE). For this reason, we support the increased number of orthogonal DMRS ports for both DL and UL in Rel-18.
Proposal 1: Support the increased number of orthogonal DMRS ports for DL and UL in Rel-18.
DL
According to the WID [2], for each applicable DMRS type, the maximum number of orthogonal DMRS ports is doubled for both single- and double-symbol DMRS. Namely, an enhancement for one DMRS configuration type is reused for other enhancements for other DMRS configuration types. Therefore, that seems small working load and can be supported for us.
Proposal 2: The maximum number of orthogonal DMRS ports for DL should be doubled for single- and double-symbol DMRS:
· Support 8 ports for configuration type 1 with single-symbol DMRS
· Support 16 ports for configuration type 1 with double-symbol DMRS
· Support 12 ports for configuration type 2 with single-symbol DMRS
· Support 24 ports for configuration type 2 with double-symbol DMRS
Regarding how to increase the number of orthogonal DMRS ports, we prefer to accommodate UEs supporting up to Rel-17. Therefore, RAN1 should not introduce any new DMRS configuration other than type 1 and type 2 for this purpose. We prefer to introduce additional CDM group(s) because DMRS overhead should not be increased.
Proposal 3: RAN1 should not introduce any new DMRS configuration to increase the number of orthogonal DMRS ports and additional CDM groups should be studied not to increase the DMRS overhead.
UL
In our view, Rel-15 DMRS has been designed to have commonality between DL and UL as much as possible. In Rel-18, this principle should be kept and the same DMRS design as DL should be used for the UL DMRS.
Proposal 4: UL DMRS design should have the same design as DL one.

Conclusion
In this contribution, we have the following proposal:
Proposal 1: Support the increased number of orthogonal DMRS ports for DL and UL in Rel-18.
Proposal 2: The maximum number of orthogonal DMRS ports for DL should be doubled for single- and double-symbol DMRS:
· Support 8 ports for configuration type 1 with single-symbol DMRS
· Support 16 ports for configuration type 1 with double-symbol DMRS
· Support 12 ports for configuration type 2 with single-symbol DMRS
· Support 24 ports for configuration type 2 with double-symbol DMRS
Proposal 3: RAN1 should not introduce any new DMRS configuration to increase the number of orthogonal DMRS ports and additional CDM groups should be studied not to increase the DMRS overhead
Proposal 4: UL DMRS design should have the same design as DL one.
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