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Introduction
The Rel-18 WID [1] includes the following objectives regarding the Rel-18 DMRS enhancements.
	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
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.



This contribution provides Samsung’s view regarding the Rel-18 DMRS enhancements highlighted above.

Increased number of DMRS ports for DL/UL MU-MIMO
1.1 Legacy DMRS schemes with Rel-18 DMRS
In Rel-15, a high peak to average power ratio (PAPR) issue identified for Rel.15 DM-RS for PDSCH and PUSCH, and corrected by defining new Rel.16 DM-RS which have the same PAPR as its associated data/control channel. For CP-OFDM PDSCH and PUSCH, the DM-RS sequence, , can be different between antenna port associated with CDM group index . This ensured that antenna ports in different CDM groups have different DM-RS sequences and this effectively removes the PAPR issue. 
For Rel-18 DMRS, if we don’t adopt the feature of low PAPR RS, then PAPR performance of Rel-18 DMRS is worse than that of Rel-15 DMRS with low PAPR RS. Hence, it is natural to support low PAPR RS for Rel-18 DMRS, and we would like to support this feature for Rel-18.
Regarding specification impact, based on Clause 7.4.1.1.1 in TS38.211 as in below, since there is no description and differentiation on DMRS configuration and/or type, although we adopt low PAPR RS for Rel-18 DMRS, there is no corresponding part for updating specification. However, if we don’t support low PAPR RS for Rel-18 DMRS, then we need to differentiate that Rel-15 DMRS is allowed to be configured with low PAPR RS, but not for Rel-18 DMRS, hence there is specification impact.

	The UE shall assume the sequence  is defined by

.
where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with

where  is the OFDM symbol number within the slot,   is the slot number within a frame, and
·  are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_1, 1_2, or 1_3 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
·  is given by the higher-layer parameter scramblingID0 in the DMRS-DownlinkConfig IE if provided and the PDSCH is scheduled by PDCCH using DCI format 1_0 with the CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI;
·  are given by the higher-layer parameters scramblingID0 and scramblingID1, respectively, in the DMRS-DownlinkConfig IE if provided in a common MBS frequency resource for multicast and the PDSCH is scheduled by PDCCH using DCI format 4_2 with the CRC scrambled by G-RNTI or G-CS-RNTI;
·  given by
· if the higher-layer parameter dmrs-Downlink in the DMRS-DownlinkConfig IE is provided


where λ is the CDM group defined in clause 7.4.1.1.2.
· otherwise by





Proposal 1. Support to apply Rel-16 low PAPR RS onto Rel-18 enhanced DMRS types (i.e., different DMRS sequence can be applied to DMRS ports included in different CDM group).

In Rel-17 above 52.6 GHz agenda item, the concept of OCC disabling scheme has been adopted to achieve channel estimation performance in case of large subcarrier spacing (e.g., 480kHz, 960kHz) in 52.6 GHz band. In TS38.214, the OCC disabling scheme is implemented as follows: 

	If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.



This means that OCC for a certain DMRS port may not be used (i.e., disabled) for the CDM group containing the DMRS port for the UE when a RRC parameter is configured and rank-1 PDSCH scheduling is indicated. Then, the CDM group including the scheduled DMRS port is only used for the UE, so the UE does not need to apply OCC to distinguish other UE’s co-scheduled DMRS port. Hence, despite of longer OCC or sparser DMRS RE used by new DMRS type, channel estimation performance of UE can be mitigated. Although the number of co-scheduled UEs, especially for MU-MIMO, may be decreased, this concept is beneficial for gNB as well as UE to make scheduling simple when a UE disabling OCC is included in the scheduling, since gNB does not always schedule large number of UEs by MU-MIMO. Therefore, our view is that it would be better to apply the OCC disabling scheme for new DMRS type.
Regarding specification impact, similar with low PAPR RS, since there is no description and differentiation on DMRS configuration and/or type as in the above specification sentence, although we adopt OCC disabling scheme for Rel-18 DMRS, there is no corresponding part for updating specification. However, if we don’t support OCC disabling scheme for Rel-18 DMRS, then we need to differentiate that Rel-15 DMRS is allowed to be configured with OCC disabling scheme, but not for Rel-18 DMRS, hence there is specification impact.

Proposal 2. Support OCC disabling scheme for Rel-18 DMRS.

1.2 Remaining issues on orphan RE
In RAN1#114 [2], we further agreed additional scheduling restriction for orphan RE of PDSCH with fdmSchemeA and fdmSchemeB as follows:

	Agreement in RAN1#114
If UE does not support the orphan RE capability (i.e. UE can receive PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), all the following scheduling restriction is applied for PDSCH transmission with fdmSchemeA or fdmSchemeB:
· 1) The number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· If the precoding granularity is set to ‘wideband’, the total number of PRBs allocated to UE should be multiple of 4 to ensure the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even.
· 2) The number of PRBs offset of scheduled PDSCH for each TCI-state from point A (common resource block 0) is even.



Hence, we would like to have the following TP, on top of the current specification wording of scheduling restriction for orphan RE. Regarding UE capability, since it is not decided yet whether it is separately defined or not, we put different UE capability for scheduling restriction for fdmSchemeA and fdmSchemeB in the TP.

Proposal 3: Support the following TP for Clause 5.1.6.2 in TS38.214.
	For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH , the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number.
For DM-RS configuration enhanced type 1, 
· if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
· if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemes-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and if the precoding granularity is set to ‘wideband’, the total number of scheduled PRBs for PDSCH is multiple of 4, and the offset of the scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number.
· otherwise,
· if the UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH, the UE shall assume the number of consecutively scheduled PRBs is even, and the offset of the scheduled PRB from common resource block 0 is even number.




In RAN1#110b-e [3], the following agreement was made.
	Agreement in RAN1#110b-e
For FD-OCC length 4 in Rel.18 eType 1 DMRS for PDSCH, support the following: 
· Introduce UE capability to report whether UE can be scheduled PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS. 
· If this capability is not supported by the UE, UE expects that gNB shall apply the scheduling restriction for PDSCH for FD-OCC length 4 in Rel.18 eType 1 DMRS.
· The scheduling restriction above means satisfying all of the following at least for other than M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme. 
· 1) The number of consecutively scheduled PRBs for PDSCH is even.
· 2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.
· 3) FFS: Restriction on scheduling of different UEs in case of MU-MIMO.
· FFS: Scheduling restriction for M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme.
· Note1: Up to UE how to implement DMRS channel estimation.
· Note2: No further RAN1 specification enhancement is introduced to handle the orphan REs (e.g. if the total number of REs of DMRS in a CDM group is not multiples of 4, how to handle the remainder of REs) for UE that is scheduled PDSCH without the scheduling restriction.
· Note 3: Other scheduling restrictions, if identified in future meetings, are not precluded.



The remaining issue is for FDRA type 1 with interleaved VRB-PRB mapping. In the above agreement, the expression like “scheduled PRBs” or “the number of PRBs” in two scheduling restrictions is not clear whether those mean VRB or PRB. Hence, we suggest to clarify that the above two scheduling restrictions is applied to VRB.

Proposal 4. Support to clarify that the expression “scheduled PRBs” or “the number of PRBs” in the previous agreement means VRB.


1.3 DCI formats which Rel-18 DMRS type can be applied
During the discussion on Rel-18 DMRS enhancement, we didn’t discuss on which DCI format(s) can or cannot indicate Rel-18 DMRS. However, based on Clause 5.1.6.2 in TS38.214 as below, there is no restriction on using Rel-18 DMRS for some DCI formats.

	[bookmark: _Toc11352102][bookmark: _Toc20317992][bookmark: _Toc27299890][bookmark: _Toc29673155][bookmark: _Toc29673296][bookmark: _Toc29674289][bookmark: _Toc36645519][bookmark: _Toc45810564][bookmark: _Toc145348695]5.1.6.2	DM-RS reception procedure
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB. The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 1_3.
The DM-RS reception procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in pdsch-ConfigMulticast instead of dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB in PDSCH-Config.



Based on the 1st highlighted part and 2nd highlighted part, there is no restriction on DCI format 1_3 and DCI format 4_2, respectively, indicating Rel-18 DMRS as well as Rel-15 DMRS, because there are DM-RS reception procedures based on Rel-18 DMRS in Clause 5.1.6.2. Hence, it is better to have clarification on which DCI format can indicate Rel-18 DMRS ports for common understanding between gNB and UE, and also the way of understanding specification.

Proposal 5. Clarify which DCI format can indicate Rel-18 DMRS ports.


1.4 Text proposal for MU-MIMO restriction
For MU-MIMO restriction in Clause 5.1.6.2 in TS38.214, we would like to have the following TP to remove redundant part and keep similar structure with paragraphs of the basic DMRS type.

Proposal 6: Support the following TP for Clause 5.1.6.2 in TS38.214.
	For DM-RS configuration enhanced type 1,
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11 and 27 when applicable} in Table 7.3.1.2.27 and Table 7.3.1.2.2-7A] of Clause 7.3.1.2 of [5, TS 38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11, 24, 25, 26, 27, 28, 29, 30 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A] of Clause 7.3.1.2 of [5, TS 38.212] or,
· if a UE is scheduled with two codewords,
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
· if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE. 
For DM-RS configuration enhanced type 2, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 20, 21, 22, 23 and 54 when applicable} in Table 7.3.1.2.2-9 and Table 7.3.1.2.2-9A] of Clause 7.3.1.2 of [5, TS38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 20, 21, 22, 23, 42, 43, 44, 45, 46, 47 and 136 when applicable} in Table 7.3.1.2.2-10 and in Table 7.3.1.2.2-10A] of Clause 7.3.1.2 of [5, TS 38.212] or, 
· if a UE is scheduled with two codewords,
The UE may assume that all the remaining orthogonal antenna ports of CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
· if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE.




1.5 Text proposal for MU-MIMO between Rel-15/18 DMRS types
For MU-MIMO between Rel-15/18 DMRS types, we have agreed and concluded the followings during discussions:
	Conclusion in RAN1#113
For MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports,
· 2) For PDSCH, there is no additional restriction between Rel.18 UE1 indicated with Rel-18 Legacy ports (eType1: ports 1000-1007, eType2: ports 1000-1011) and Rel.15-18 UE2 indicated with Rel.15 DMRS ports in a CDM group from Rel.17 spec.
· Note1: MU-MIMO restriction in Rel.15-17 is applied to Rel.15-17 UE and Rel-18 UE configured with Rel-15 DMRS port(s)
· Note2: MU-MIMO restriction in Rel.18 is applied to Rel.18 UE configured with Rel-18 DMRS port(s)

Agreement in RAN1#113
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 3) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.15-17 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
· FFS: 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group

Agreement in RAN1#114
The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group



Based on above agreements and a conclusion, the MU-MIMO cases within a CDM group whether each case is allowed or not can be summarized as follows. 

For Rel-15 Type1 DMRS and Rel-18 eType1DMRS,
	
	Rel-15 DMRS
	Rel-18 DMRS
Ports: 1000-1007
	Rel-18 DMRS
Ports: 1008-1015

	Rel-15 DMRS
	O
	O
	X

	Rel-18 DMRS
Ports: 1000-1007
	O
	O
	O

	Rel-18 DMRS
Ports: 1008-1015
	X
	O
	O



For Rel-15 Type2 DMRS and Rel-18 eType2 DMRS,
	
	Rel-15 DMRS
	Rel-18 DMRS
Ports: 1000-1011
	Rel-18 DMRS
Ports: 1012-1023

	Rel-15 DMRS
	O
	O
	X

	Rel-18 DMRS
Ports: 1000-1011
	O
	O
	O

	Rel-18 DMRS
Ports: 1012-1023
	X
	O
	O



The thing is, there are some possible cases of MU-MIMO between Rel-15 DMRS port(s) and Rel-18 DMRS port(s) within a CDM group. However, the current specification prohibits all MU-MIMO cases within a CDM group between Rel-15/18 DMRS port(s). Therefore, we would like to propose the following TP.

Proposal 7: Support the following TP for Clause 5.1.6.2 in TS38.214.
	When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and the UE is indicated any DM-RS port(s) among 1008-1015 for DM-RS configuration enhanced type 1 or indicated any DM-RS port(s) among 1012-1023 for DM-RS configuration enhanced type 2, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18.




UL DMRS enhancement enabling 8TX operation

1.6 Text proposal for PTRS-DMRS association
Regarding PTRS-DMRS association with 1-port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, there are relevant agreements as follows:

	Agreement in RAN#112
1. For full-coherent PUSCH with rank 5-8 with one port PTRS, support Alt.1 in the RAN1#111 agreement with the following update
0. Alt.1: the size of PTRS-DMRS association field is 2bit in DCI format 0_1/0_2.
0. FFS: Association with The CW with the higher MCS is selected in case of two CWs.
0. If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 7.3.1.1.2-25B: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW with the higher MCS

	1
	2nd scheduled DMRS port the CW with the higher MCS

	2
	3rd scheduled DMRS port the CW with the higher MCS

	3
	4th scheduled DMRS port the CW with the higher MCS



Agreement in RAN1#112b-e
For partial/non-coherent PUSCH with rank=5-8 transmission (i.e. non of the CWs is disabled) with one PTRS port, PTRS-DMRS association for PUSCH is the following.
1. The size of PTRS-DMRS association field is 2-bit in DCI format 0_1/0_2.
0. The CW with the higher MCS is selected in case of two CWs.
0. Note: in case of PUSCH retransmission, the initial MCS is used for CW selection.
0. If the MCS is the same for two CWs, the PTRS port is associated with the first CW.
Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port with the CW

	1
	2nd scheduled DMRS port with the CW

	2
	3rd scheduled DMRS port with the CW

	3
	4th scheduled DMRS port with the CW






Our understanding on the above agreement is that, 
1. if a UE is configured with maxRank>4 or maxMIMO-Layer>4, and if a rank of scheduled PUSCH is larger than 4 (i.e., rank=5-8), then the above Table (which is now implemented as Table 7.3.1.1.2-25B in TS38.212) is used,
1. otherwise, the original Table (which is defined as Table 7.3.1.1.2-25 in TS38.212) is used.
This means that depending on the number of layers for scheduled PUSCH, the referred Table for indicating PTRS-DMRS association can be changed. Based on the above understanding, we would like to propose the following TP. Also, since the maximum value of rank for PUSCH is based on high layer signalling maxRank or maxMIMO-Layer, we revise some relevant parts as well.

Proposal 8: Support the following TP for Clause 7.3.1.1.2 in TS38.212.
	· PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 or maxMIMO-Layer=1 and multipanelScheme is not configured, or if maxRank=1 or maxMIMO-Layer=1 and maxRankSfn=1, or if maxRank=1 or maxMIMO-Layer=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and maxRank<=4 or maxMIMO-Layers<=4, or maxRank>4 or maxMIMO-Layers>4 and a rank for scheduled PUSCH is less than 5, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
< Unchanged parts are omitted >
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 or maxMIMO-Layers>4 and a rank for scheduled PUSCH is larger than 4, and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 




Conclusion
In this contribution, the following observations and proposals are made: 
Increased number of DMRS ports for DL/UL MU-MIMO

Proposal 1. Support to apply Rel-16 low PAPR RS onto Rel-18 enhanced DMRS types (i.e., different DMRS sequence can be applied to DMRS ports included in different CDM group).

Proposal 2. Support OCC disabling scheme for Rel-18 DMRS.

Proposal 3: Support the following TP for Clause 5.1.6.2 in TS38.214.
	For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH , the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number.
For DM-RS configuration enhanced type 1, 
· if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
· if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemes-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and if the precoding granularity is set to ‘wideband’, the total number of scheduled PRBs for PDSCH is multiple of 4, and the offset of the scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number.
· otherwise,
· if the UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH, the UE shall assume the number of consecutively scheduled PRBs is even, and the offset of the scheduled PRB from common resource block 0 is even number.



Proposal 4. Support to clarify that the expression “scheduled PRBs” or “the number of PRBs” in the previous agreement means VRB.

Proposal 5. Clarify which DCI format can indicate Rel-18 DMRS ports.

Proposal 6: Support the following TP for Clause 5.1.6.2 in TS38.214.
	For DM-RS configuration enhanced type 1,
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11 and 27 when applicable} in Table 7.3.1.2.27 and Table 7.3.1.2.2-7A] of Clause 7.3.1.2 of [5, TS 38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 11, 24, 25, 26, 27, 28, 29, 30 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A] of Clause 7.3.1.2 of [5, TS 38.212] or,
· if a UE is scheduled with two codewords,
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
· if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE. 
For DM-RS configuration enhanced type 2, 
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 20, 21, 22, 23 and 54 when applicable} in Table 7.3.1.2.2-9 and Table 7.3.1.2.2-9A] of Clause 7.3.1.2 of [5, TS38.212], or
· if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of [{9, 10, 20, 21, 22, 23, 42, 43, 44, 45, 46, 47 and 136 when applicable} in Table 7.3.1.2.2-10 and in Table 7.3.1.2.2-10A] of Clause 7.3.1.2 of [5, TS 38.212] or, 
· if a UE is scheduled with two codewords,
The UE may assume that all the remaining orthogonal antenna ports of CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
· if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE.



Proposal 7: Support the following TP for Clause 5.1.6.2 in TS38.214.
	When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and the UE is indicated any DM-RS port(s) among 1008-1015 for DM-RS configuration enhanced type 1 or indicated any DM-RS port(s) among 1012-1023 for DM-RS configuration enhanced type 2, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18.




UL DMRS enhancement enabling 8TX operation

Proposal 8: Support the following TP for Clause 7.3.1.1.2 in TS38.212.
	· PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 or maxMIMO-Layer=1 and multipanelScheme is not configured, or if maxRank=1 or maxMIMO-Layer=1 and maxRankSfn=1, or if maxRank=1 or maxMIMO-Layer=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and maxRank<=4 or maxMIMO-Layers<=4, or maxRank>4 or maxMIMO-Layers>4 and a rank for scheduled PUSCH is less than 5, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
< Unchanged parts are omitted >
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 or maxMIMO-Layers>4 and a rank for scheduled PUSCH is larger than 4, and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
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