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1. Introduction
In RAN#94-e meeting, a new Rel-18 WID on MIMO [1] was agreed. From 7 objectives, there are two objectives for DMRS enhancements, as shown below.
	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 document contains email discussion summary on “[110bis-e-R18-MIMO-04] Email discussion on DMRS enhancement: EMAIL ENDORSMENT 2” in week2.
2. Objective #3 (increasing DMRS ports)
2.6 Rel.18 DMRS Ports Indication and Signaling
[bookmark: _Hlk115342503][bookmark: _Hlk115957213]In TS38.212, antenna port(s) field in DCI format 0_1/0_2/1_1/1_2 indicates DMRS port index(es) of PDSCH/PUSCH. The current antenna port(s) table only captures DMRS port indexes of Rel.15 DMRS port(s) (p=#1000~1007 for type1 and p=#1000~1011 for type2), multiple companies mention it is necessary to add at least 1-bit in DCI format 0_1/0_2/1_1/1_2 to indicate Rel.18 DMRS ports in Rel.18, because total number of DMRS ports is doubled in Rel.18.
FUTUREWEI [1] proposes two possible options: 
	· Scheme A: Generate new tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in [4].  To accommodate larger number of orthogonal DMRS ports, these new tables will in general have more entries/rows than its legacy counterparts.  Therefore, it requires larger size of Antenna port(s) field in DCI to indicate one of the entries in the table.  For example, the size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in [4] and keep the size of the Antenna port(s) field in DCI unchanged.  To accommodate larger number of orthogonal DMRS ports, introduce a new bit to the existing DCI message to indicate the DMRS port indexing offset.  For example, if this bit is set to “0”, the Antenna port(s) field in DCI refer to one row in the existing tables to indicate the number of CDM groups without data, DMRS port(s), and number of front-load symbols.  In this case, the operation is similar to that in legacy mode.  On the other hand, if this bit is set to “1”, the Antenna port(s) field in DCI refers to one row in the legacy tables to indicate the number of CDM groups without data and the number of front-load symbols, while the real DMRS port(s) indexes is the ones read from the existing table plus an offset value, which is 8 for DMRS Type 1 and 12 for DMRS Type 2, respectively.


Following illustrates examples of extension of Table 7.3.1.2.2-1 in TS38.212.
[image: ]
a) Scheme A                                      b) Scheme B
Figure 2.6. Examples of extension of Table 7.3.1.2.2-1 in TS38.212.

From FL perspective, both Scheme A/B have not much difference. One thing we should carefully consider is that it seems Scheme B cannot indicate 3 or 4 DMRS ports within a CDM group (e.g. DMRS port index = 0,1,8,9 in DMRS type 1). This may be problem especially for >4 ranks, because in the current spec., in case of two CWs, all remaining DMRS ports are not used to other UEs. If UE#1 cannot use all of 4 DMRS ports within a CDM group, some of DMRS ports are wasted, which cannot not increase the max number of DMRS ports in MU-MIMO.
FL proposal#2.6 (Round1):
· If Rel.18 DMRS is configured, increase/add at least 1-bit in DCI format 0_1/0_2/1_1/1_2 to indicate Rel.18 DMRS port(s).
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.

	Company
	Comment

	NTT DOCOMO
	Support in principle. We believe it is important to enable to indicate 3 or 4 DMRS ports within a CDM group to a UE to minimize DMRS overhead (e.g. DMRS port index = 0,1,8,9 in DMRS type 1). However, Scheme B seems not possible such operation. If we add new DMRS port combination in reserved bit, it may be possible.

	Apple
	The issue of Scheme B is that it will limit the DMRS port selection, i.e., either all selected from the first half of DMRS ports or the second half of DMRS ports.
Maybe we first agree on OCC length, finalized the DMRS port pattern table similar as Table 7.4.1.1.2-1/2 in 38.211, and then discuss the antenna port indication table since we may also need to discuss for UL which is even harder since we need to discuss more than 4 layers 

	InterDigital
	Don’t agree with the first bullet that requires addition of a new bit. We could simply use one of the reserved codepoint to indicate whether the indicated DMRS ports are for Rel-18 DMRS.
We are OK with scheme B, if the first bullet is corrected.

	Futurewei
	Support FL’s proposal.  We are open to both schemes with a slight preference on Scheme B as it requires less specification effort.  Our understanding is that the main goal for increased DMRS ports in this WI is to support pairing more users in MU-MIMO.  In this case, supporting rank up to 2 per user within a CDM group is sufficient.  In the case that it is really needed to support higher rank (e.g., 3 or 4) for a UE within a CDM group, the tables with maxLength = 2 can be used.  

	Google
	We think new table should be needed (Scheme A), but the first main bullet seems unnecessary.

	OPPO
	For the first bullet, we don’t think it is needed. RRC based table switching is sufficient. With Scheme A, Rel-15 and Rel-18 DMRS can use different tables with different size. Furthermore, more antenna port combinations should be supported for Rel-18 DMRS, e.g. 4 ports within one CDM group with only one CDM group without data, which is not supported in Rel-15.

	Ericsson
	Fine with the proposal.

	ZTE
	First things first, RAN shall clarify whether the first half of Rel-18 DMRS ports and the second half of Rel-18 DMRS ports can be allocated in one CDM group, e,g,. port 0, port 1, port 8 and port 9 are allocated in CDM group 0 when DMRS type 1 with single-symbol. The above can be supported by Scheme A in principle, but Scheme B seems to completely preclude this point. Besides, the first main bullet is not needed in the current phase and should be removed.
FL proposal#2.6:
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 can be copied to the new tables except for “Reserved” row at least. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.

	Lenovo
	Support FL’s proposal. We are open for more discussion on scheme A and scheme B. In general, scheme B reuses existed DMRS port indication table as much as possible and the standard effort is lower although some flexibility may be lost such as supporting DMRS port index = 0,1,8,9 in DMRS type 1. For scheme A, it need clarify on details and have more discussion on necessity for new entries/rows different from legacy antenna port table.    

	Huawei, HiSilicon
	Current version precludes some candidate options and further study is needed. Suggest to postpone after 2.2 is decided. 

	NEC
	We also think the first bullet is not needed. And we prefer scheme A in principle. While we think it’s not needed to copy each exiting row for Rel-18 DMRS ports. For example, the row “number of CDM group without data = 1, DMRS port = 8”, what’s the use case? Taking “DMRS type 1”  “maxlength =1” for example, with number of CDM group without data =1, the maximum number of DMRS ports available is 4 (with doubled DMRS ports), while legacy Rel-15 configuration can support this already.
So in our understanding, the additional DMRS ports (8,9,10,11,12,13,14,15) is only needed when legacy DMRS ports (0,1,2,3,4,5,6,7) are all allocated. In this case, the number of CDM group without data =2 for DMRS port 8 is sufficient.
FL proposal#2.6:
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212.
· At least some existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for the copied rows. For example, whether all existing rows are needed to be copied.
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.


	Xiaomi
	Support FL proposal#2.6 with less details. 
FL proposal#2.6:
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. 
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. 
The details of DMRS ports indication can be discussed later.

	MediaTek
	Fine. We are open to discussing both Scheme A and B further. 

	Spreadtrum
	Support the proposal. Specifying new antenna port(s) tables is a more clear solution, and the additional port combinations can be further discussed.

	vivo
	In additional to scheme A and B, another potential solution could also be considered, i.e., specifying a new antenna port table only containing the rows for new DMRS port index, e.g., 8/9/10/11… for type 1.
FL proposal#2.6:
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212.
· Alt 1: Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· Existing other rows for new DMRS port index in the new tables.
· Alt 2: Not existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· Existing other rows for new DMRS port index in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.


	Samsung
	Support in principle.

	CMCC
	Support the proposal. The details can be discussed later.

	Nokia/NSB
	We don’t support the proposal. Using 1-bt DCI indication is similar to Scheme A, which is doubling the table size. We proposed a scheme without DCI bit increase. The tables provided cannot fully distinguish FD-OCC2 and FD-OCC4 for port#0-3 if they are FD-OCC2 or FD-OCC4. Frankly, we have 12 ports (4 FD-OCC2, and 8 FD-OCC4 ports). The above is only supporting 8 FD-OCC4 ports only.  It is clear to explicitly indicate what port is used.  We proposed DMRS indication into TDRA table similar to mapping type A/B clarification. At least, we prefer to study the proposed schemes and discuss the further down-scoping. Added Scheme C.
FL proposal#2.6:
· If Rel.18 DMRS is configured, increase/add at least 1-bit in DCI format 0_1/0_2/1_1/1_2 to indicate Rel.18 DMRS port(s).
· Down select one of the following on how to enhance TS38.212.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports. 
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling. 


	LGE
	Support FL's proposal. We prefer scheme B because it requires less specification effort.

	QC
	Similar view as Apple, Option B seems unnecessarily restrictive. We prefer option A in general. 
But we suggest to defer the discussion on the details of filling the entries of the expanded table, as this should be discussed together with MU scheduling restriction in section 2.7. We suggest to combing the discussion of section 2.6 and 2.7 together. They can be discussed after we more important topics in previous sessions are settled. 

	CATT
	Support the proposal and Scheme A is preferred.

	Intel
	Ok with proposal. Scheme B seems strange in that it may limit MU-MIMO pairing options. We are also OK with suggestion from QC on combining discussions 2.6/7. 

	Sharp
	Support NEC’s proposal.

	Fraunhofer IIS/HHI
	Open to discuss both schemes further.

	
	

	
	

	
	



ROUND-3
[bookmark: _Hlk116639233]I removed the 1st row. I added Scheme C by Nokia/NSB. I couldn’t catch a point of vivo’s suggestion for Scheme A. FL agree with Qualcomm’s comment that this issue is related to the discussion of MU-MIMO scheduling restriction. For example, to indicate DMRS ports for 4 ranks for eType1 DMRS with single symbol, whether DMRS ports {0,1,8,9} in a CDM group is allowed for a UE? If it is allowed, there is no issue. But, if it is not allowed and only DMRS ports {0,1,2,3} in two CDM groups are allowed, we need to discuss whether other/remaining DMRS ports {8,9,10,11} in two CDM groups can be indicated to another UE at the same time. If this is not allowed, we cannot increase the total number of DMRS ports in Rel.18 for some ranks.
FL question2.6:
· Do you think it is beneficial to indicate 3 or 4 DMRS ports within a CDM group for 1 symbol DMRS to a UE?
· For example, for eType1 DMRS with single symbol, do you think it is beneficial to indicate DMRS ports {0,1,8,9} in CDM group#0 for 4 ranks can be indicated to a UE.
· If not (only DMRS ports {0,1,2,3} in two CDM groups are allowed), do you think other/remaining DMRS ports {8,9,10,11} in two CDM groups can be indicated to another UE at the same time?

FL proposal#2.6a:
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports. 
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling. 
· Scheme D: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index.
· At least one Rel-18 DMRS port with the new port index p is included in each row
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row
· FFS: MU restrictions with the determined tables for DMRS ports indications.

Please provide your views.
	Company
	Comment

	Samsung
	For FL question2.6, we are open to discuss whether to limit the maximum number of layers which a UE can be scheduled by using Rel-18 DMRS. We think that 2 or 4 layers for a UE is enough. Although it would be decided as 2, it is beneficial for other UEs to use the remaining DMRS ports within the same CDM group. We don’t need to make a limitation.
For FL proposal#2.6a, we are fine with further discussion, but this proposal seems related to dynamic switching issue. Hence, we prefer that we can conclude dynamic switching issue first, and also clarify the maximum number of layers if needed, and come back to this issue.
Mod: Just for clarify, this proposal is how to indicate DMRS ports for Rel.18 DMRS ports.

	DOCOMO
	FL question2.6: Yes. In current Rel.15 Type1 DMRS, to support more than 4 ranks, we need to use double symbol DMRS. However, double symbol DMRS requires additional DMRS overhead. To reduce the DMRS overhead, we believe it is beneficial to enable to indicate 3 or 4 DMRS ports within a CDM group to a UE.
FL proposal#2.6a: Support. 
Question to Nokia for Scheme C, do you intend to specify two antenna ports table (one is existing table, and the other is new table), and TDRA indicate which table to use?

	Sharp
	FL question2.6: Yes, for eType1 DMRS with single symbol, when DMRS ports {0,1,8,9} in CDM group#0 are indicated to Rel-18 UE, other CDM group can be used for Rel-15 UE.
FL proposal#2.6a: Support

	Huawei, HiSilicon
	Regarding FL question2.6, Yes. 
Regarding FL proposal#2.6a, we are open to discuss.
One clarification question, what on earth does reuse means? One understanding is all the current combinations are automatically inherited, the other is not all combinations are forced to be inherited.
Mod: My understanding is “all the current combinations are automatically inherited”. 

	OPPO
	Question 2.6: Yes. It brings additional flexibility to support more DMRS ports within one CDM group.
Proposal 2.6a: Support the proposal and prefer Scheme A.

	Nokia/NSB
	Regarding to FL question #2.6, Yes. 4 layers from single UE is better to be in the same CDM group. 
Regarding to FL question #2.6a, we are fine to discuss, and we support Scheme C. 
@DOCOMO, Yes, we support two tables, and the interpretation is different according to TDRA entry signaled. We prefer to use the same DCI field size for the antenna port table. We think Rel-18 table is necessary to support only limited case not supported by Rel-15 table. SU-MIMO specific port mapping in Rel-15 table is not supported in Rel-18 table. (other than more than 4 layer support)

	vivo
	1) FL question2.6: Yes. It can save the overhead of DMRS ports.
2) FL proposal#2.6a: Sorry we did not make it clear. What we mean in Round-1 is to specify a new table including the Rel-18 DMRS ports with new port index p in each row. For example, for one codeword with DMRS type 1, we can specify a new table as shown below, where at least one Rel-18 DMRS port with the new port index p is included in each row.
[image: ]
We can consider this as Scheme D in the proposal.
FL proposal#2.6a:
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports. 
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling. 
· Scheme D: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index.
· At least one Rel-18 DMRS port with the new port index p is included in each row
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one raw

	Lenovo
	Question 2.6: We agree it has more flexibility to support rank 3,4 in one CDM group. But we are not sure whether this is main motivation for introducing more orthogonal DMRS ports. If DMRS ports {0,1,2,3} in two CDM groups are used for one UE, we think other/remaining DMRS ports {8,9,10,11} in two CDM groups can be indicated to another UE at the same time. 
FL proposal#2.6a, we are fine to discuss. We prefer scheme B to save standard effort by reusing existed DMRS port indication scheme as much as possible.

	Futurewei
	FL question2.6: We share view similar to Lenovo.  To our understanding, the main goal for increased DMRS ports in this WI is to support pairing more users in MU-MIMO.  In this case, supporting rank up to 2 per user within a CDM group is sufficient.  If DMRS ports {0,1,2,3} in two CDM groups are allocated to one UE, the other/remaining DMRS ports {8,9,10,11} in two CDM groups can be indicated to another UE at the same time.

FL proposal#2.6a: Support FL’s proposal with a slight preference on Scheme B as it requires less specification effort.

	Intel
	FL Question 2.6: We should allow indication of rank 4 with single symbol DM-RS to a UE which can potentially reduce DM-RS overhead from the current 2 symbols to 1 symbol. Given that OH reduction can benefit some use-cases, we don’t see why we need to limit the indication to rank two within a symbol

FL Proposal 2.6a: OK to study the options and down-select in the next meeting. 

	ZTE
	For question2.6a: Yes. As companies mentioned above, it is beneficial to save DMRS overhead for rank > 2 per UE when MU-MIMO.
For proposal#2.6a, prefer scheme A.

	Fraunhofer IIS/HHI
	FL question 2.6: Yes. 

FL proposal 2.6a: Fine to study the options mentioned and down select in the next meeting. To keep the proposal broad enough for the next meeting, we propose to modify the main bullet as “Select at least one of the following” instead of “Down select one of the following”

Moreover, I believe Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A are only used by DCI formats 1_1 and 1_2, but scheme B mentions formats 0_1 and 0_2 as well. If 0_1 and 0_2 are to be included, the corresponding tables have to be mentioned in scheme B.

	QC
	FL question 2.6: We fully support to indicate 4 layers in one CDM group. As a matter of fact, this is the principle we used to design Rel-15 DMRS, if I recall correctly. We put all ports of a single UE as many as possible into one CDM group. So that NW can use the other CDM group for other UEs. Otherwise, NW would have to CDM two users (like FW and Lenovo mentioned, which we disagree/object). In general, FDM MU is better than CDM MU, because FDMed MU are still orthogonal at receiver on different comb, while CDMed MU are not orthogonal due to high delay spread or high Doppler. In principle, more advanced receiver can handle this non-orthogonality. But FDM MU is a much simpler solution. By the way, the above discussion is related to the MU restriction in section 2.7. 

Besides the MU benefit, we also fully agree with other companies on the benefit of DMRS overhead reduction, which is important to improve UE DL/UL peak throughput. About ~10% peak throughput gain is very critical to 5G market. 
  
FL Proposal #2.6a: @FL, we don’t support it in its current form, although we support scheme A in general. We have a question for clarification: in scheme A, for those existing rows are copied to the new tables, are the restrictions (such as row {2, 9, 10, 11 or 30} for type 1 DMRS with 1CW) on MU MIMO also automatically established with the new table, such as the following? For those rows copied over to the new table, can we FFS to add new rows into the MU restriction list? Can we also FFS MU restriction list for other rows in the new tables. We will be fine if the proposals are modified as follows to capture the MU restriction for further study. 
Mod: I think we should also agree MU restriction for R18 DMRS ports. I added FFS.
FL proposal#2.6a:
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports. 
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling.
· FFS MU restrictions with the determined tables for DMRS ports indications. 

	NEC
	FL question 2.6: Actually, we don’t think it’s that beneficial to indicate 3 or 4 DMRS ports (e.g.{0,1,8,9}) within a CDM group for 1-symbol DMRS, as legacy 3 or 4 ports can already be well supported. While if majority companies support this, we can be fine. We think this is mainly for maxlength=1, so it’s better to clarify maxlength=1 or for 1-symbol DMRS for this.
And we think this should also be jointly considered in case of maxlength=2, as for 2-symbol DMRS, 3 or 4 ports within a CDM group is already supported in legacy (e.g. {0,1,4,5}), do we need additional indication of {0,1,8,9} for 2-symbol DMRS? In our understanding, it’s not needed, or we can re-design the DMRS ports within one CDM group for 2-symbol DMRS. 
Updated question2.6:
Do you think it is beneficial to indicate 3 or 4 DMRS ports within a CDM group to a UE with maxlength=1 or 1-symbol DMRS?
· FFS: 3 or 4 DMRS ports within a CDM group with maxlength=2, e.g. For DMRS type 1, {0,1,4,5}, {2,3,6,7}, {8,9,12,13}, {10,11,14,15} or {0,1,8,9}, {2,3,10,11}, {4,5,12,13}, {6,7,14,15}.
· FFS: whether to support {0,1,2,3} and {8,9,10,11} for 1-symbol DMRS
· FFS: whether to support {8, 9} with number of CDM group without data =1 for DMRS type 1.

FL proposal#2.6a: We are generally fine with the principle, and prefer scheme A, while there may be some points to be clarified, 
1) whether all existing rows need to be copied. In our understanding, it’s not needed at least for some rows (e.g. for DMRS type 1, indication {0,2} which is indicated for SU in legacy).
2) whether one bit increasing is enough, as we discussed in FL question#2.6, additional DMRS indications are needed, in this case, 1 bit seems not enough (taking Table 7.3.1.2.2-2A for example, there is no “reserved” codepoint, copying existing rows and adding new indications require more bits)
3) we think the maximum number of layers for MU or SU should be discussed, for example, do we need 24 co-scheduled UEs (each with single layer) for DMRS type 2? Which may impact on the final DMRS table design. 
Updated proposal#2.6a:
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. 
· Some existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row. 
· FFS for other rows in the new tables.
· FFS the copied existing rows
· FFS the size of Antenna port(s) field
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports. 
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling. 
· FFS: the maximum number of layers for MU and/or SU.
Mod: I think your proposal is covered by Scheme D. Please check it.

	Spreadtrum
	FL question 2.6: Yes. 
FL proposal#2.6a: Support Scheme A in principle. 

	CMCC
	FL question 2.6: Yes, it is beneficial to indicate 3 or 4 DMRS ports within a CDM group to a UE for overhead reduction.
FL proposal#2.6a: Fine to study the options and make decision in the next-meeting.

	NEC2
	@FL: Thank you very much for the response.
Sorry, there may be some misunderstanding on Scheme A in previous comment.
Our preference is still based on Scheme A, i.e. one enlarged DMRS table (including legacy indications and new indications), is that correct understanding? If so, our preference is still Scheme A. and regarding the 1 more bit increased, if majority companies think it’s enough, we are fine.

	Xiaomi
	FL question2.6: Yes.
FL proposal#2.6a:
Reusing the current antenna port(s) table, that is the scheme B, may lead to less flexibility of network scheduling and even less system performance of MU-MIMO. While, there will be a lot of work for us to design a new antenna port(s) table. So, selection of these two methods is actually a trade-off of RAN1 workload and the system performance. Apparently, most of companies, including us, believe that the performance is more important. Therefore, we support FL proposal#2.6a with following modification.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· FFS: Study whether/how to increase the flexibility of port indication
Or,
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. 
· For example, introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports.
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2.
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2.
· FFS: Other methods to reuse the existing Tables

	LGE
	FL question #2.6: Yes. 
FL question #2.6a: we are fine to discuss the options and down-select in the next meeting

	CATT
	FL question2.6: Yes. In Rel-15, partial ports or all ports in one CDM group can be indicated to a UE. In Rel-18, similar characteristics (indicating 3 or 4 DMRS ports within a CDM group) can also be supported to offer scheduling flexibility for gNB.
FL proposal#2.6a: Support the FL proposal and Scheme A is slightly preferred.



ROUND-4 (EMAIL ENDORSMENT 2)
	Company
	Comment

	Mod
	FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports. 
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively. 
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2. 
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling.  
· Scheme D: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 

	Ericsson
	On proposal #2.2.3d, our preference is Scheme A with minor modification for 3 reasons. First, we have not decided about how many rows are needed for the Rel-18 DMRS table. Second, we have not discussed whether we can potentially reduce the DCI overhead, at least for DCI1_2, we may need to consider the DCI overhead issue. Third, we saw also comments from other company/companies (NEC, Xiaomi?) in the FL summary who want to keep the size of Antenna port field as FFS.
Then for SchemeA, we would like to make this modification.
 
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively. 
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: Other sizes of Antenna port field and its mapping to antenna port table.

	Mod
	@Ericsson, please let me ask the intention of the updated Scheme A. It seems that the max size of Antenna port(s) field is increased with 1 -bit (e.g. 4-bit to 5-bit) by the main bullet, and we will define new table for antena ports (probably, the number of rows are doubled, e.g. 16 to 32). Then, RRC can configure whether to increase the size of Antenna ports field or not. If RRC configures to increase the size, Antenna ports field can indicate one row of the new table (e.g. one from 32 rows). If RRC configures not to increase the size, Antena ports field can indicate one from sub-set of the table (one from 16 rows, and how RRC selects the 16 rows from 32 rows is FFS). 

I think this may be a good compromise for both side of companies who believe the antenna ports field size should be increased and companies who believe not. If my understanding is correct, I'd like to update as below. Your checking would be appreciated.
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively. 
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: OtherThe sizes of Antenna port field and its mapping to antenna port table can be configured by higher layer signaling.

	Huawei/HiSilicon
	Regarding the FL proposal#2.6a, considering the current version is for listing potential candidates, we suggest the following version (Jianwei’s version is merged as blue):
 FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports. 
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively. 
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: Other sizes of Antenna port field and its mapping to antenna port table.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-M(M>=1) bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· If M=1
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
Ø  Value of X is 8 for DMRS type 1 and 12 for DMRS type 2. 
· FFS the port combinations under different values of “DMRS port(s) offset indicator” field if M>1
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling.  
· Scheme D: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 

	vivo
	Regarding Scheme A, we think it’s not clear whether it’s enough to just increase 1 bit. As M>1 bit is also considered in scheme B, maybe Scheme A also needs M>1 bits.
 
Therefore, we think it is better to remove ‘The maximum size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively.’ and add a FFS for sizes of Antenna port field at this stage. Then the cases of not increasing, increasing 1 bit and increasing more than 1bit would all be covered.
 
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports. 
· Scheme A: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of the Antenna port(s) field is increased from 4, 5, or 6 bits to 5, 6, or 7 bits, respectively. 
· Existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: Other Sizes of Antenna port field and its mapping to antenna port table.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new 1-M(M>=1) bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· If M=1
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna port(s) field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for DMRS type 1 and 12 for DMRS type 2. 
· FFS the port combinations under different values of “DMRS port(s) offset indicator” field if M>1
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of the Antenna port(s) field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling.  
· Scheme D: Specify new antenna port(s) tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 

	Ericsson
	@Mod, Thank you for your reply, just make our comment short. We are fine to go with the suggested updated version. In principle we think the size of antenna port table doesn’t have to be coupled with the field size of “antenna port”, this principle is already adopted as a solution for short DCI formats DCI 1_2/0_2.

	Apple
	One minor comments regarding the second FL proposal#2.6a: We believe this is only for DMRS for PDSCH, as results, we can have the following modification for clarity. 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 

	Mod
	· For Scheme A/B, I think at least M=1 can be supported, and whether to support M>1 is FFS. For Acheme A, M=0 is not precluded, because M is the maximum size, as Jianwei's explanation.
· For Scheme B, I added one FFS for reserved bit, because multiple companies think it is beneficial to indicate 3 or 4 DMRS ports within a CDM group based on FL question2.6 in round 3. FFS is added not to preclude such possibility in Scheme B.
· I clarified the proposal is for PDSCH only. For PUSCH with Rel.18 DMRS ports, FL proposal#3.4b covers rank = 5,6,7,8. So, I added FFS for PUSCH for rank = 1,2,3,4.
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
· Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased M (M>=1) from 4, 5, or 6 bits to 5, 6, or 7M(M>=1) bits, respectively. 
· At least M=1 is supported. For M= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
1. FFS: The sizes of antenna port field and its mapping to antenna port tables can be configured by higher layer signaling.

1. FFS: Whether to support M>1 and its DMRS port combinations.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.

· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.

	QC
	FL proposal#2.6a: sorry we do not support it for now. Scheme C and D are added without sufficient discussion. We are not against listing more schemes and we are open to discuss them. But can FL or proponents of scheme C and D please clarify how Scheme C or D works. For example, What does it mean by “TDRA entry configured includes a entry indicate what DRMS ports is used for scheduling” in scheme C? why “At least one Rel-18 DMRS port with the new port index p is included in each row” in scheme D?

	OPPO
	For proposal #2.6a Scheme A, we think the size of antenna port filed may also be determined by the DCI format, e.g. DCI format 0_2/1_2 may have smaller size as mentioned by jianwei.  Hence, we propose to delete “can be configured by higher layer signaling” for now. For Scheme D, can company clarify the difference from Scheme A?

	Nokia
	@QC,
Regarding to the scheme C of FL proposal#2.6a, it is similar to TDM scheme 4 of M-TRP. When configuring TDRA table, one RRC parameter is included to indicated if Rel-18 DMRS is used. As you see below, RRC parameter similar to repetitionNumber-r16 can be included. In addition, mappingType-r16 is included, and specification allow different DMRS type for mapping type A and B. So, concept-wise, scheme C is using the same concept of this.  I hope this may help your understanding.  
 
PDSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {
    k0-r16                                     INTEGER(0..32)                                              OPTIONAL,   -- Need S
    mappingType-r16                            ENUMERATED {typeA, typeB},
    startSymbolAndLength-r16                   INTEGER (0..127),
    repetitionNumber-r16                       ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}                OPTIONAL,   -- Cond Formats1-0and1-1
    ...,
    [[
    k0-v1710                                INTEGER(33..128)                                               OPTIONAL    -- Need S
    ]]
}


	vivo
	To Yi and Wenhong: Regarding scheme D, a new antenna ports table would be introduced for Rel-18 DMRS ports, which is similar to the table after DMRS port(s) are incremented with X=8 in scheme B. However, the main difference between scheme B and scheme D is that an explicit table would be specified in scheme D, then scheme D can be either RRC-based or DCI-based (up to whether dynamic switching is supported) when switching between the legacy DMRS table and this new DMRS table. Besides, scheme D is quite different with scheme A. In scheme A, some existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied, but in scheme D, no some existing rows would be copied to the new table.
 
An example is shown below, where at least one DMRS port with new port index p (e.g., 8,9,10,11 for eType1) is included in each row. In some rows, the combination of the DMRS ports with legacy and new port index p is included.
[image: ]
 
To Yuki: Sorry, we still think it’s too early to determine M=1 should be supported in scheme A, it depends on the final design of the table. We suggest keeping the description of scheme A in a simple way. Besides, we share the same view with Wenhong to remove “can be configured by higher layer signaling”.
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
o  Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased M (M>=1) bit. 
· At least M=1 is supported. For M= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
                                                            i.         FFS: The sizes of antenna port field and its mapping to antenna port tables can be configured by higher layer signaling.
ii. FFS: Whether to support M>1 and its DMRS port combinations.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.

	Fraunhofer IIS
	We just have a couple of changes in proposal #2.6a.
-          Minor edit in scheme A regarding the increase in the antenna ports field size
-          Since the proposal is for PDSCH, the inclusion of DCI formats 0_1 and 0_2 may not be valid in scheme B.
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
o    Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased by M (M>=1) bit(s). 
· At least M=1 is supported. For M= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
§  FFS: The sizes of antenna port field and its mapping to antenna port tables can be configured by higher layer signaling.
iii. FFS: Whether to support M>1 and its DMRS port combinations.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.

	Qualcomm
	Thank Youngsoo for the clarification. So, it is just an extra bit in TDRA to indicate whether old table (as in Rel-15 spec) or new table (as in Rel-18 spec) is used? For the “new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports”, do we need to increase the DCI size to indicate one of the combinations of DMRS ports? I guess yes. Please correct me if I am wrong.

For scheme D, if I understand your comments correctly, if the gNB want to use the legacy Rel-15 ports, it has to use this “1-bit dynamic switch” in DCI to switch to the old Rel-15 table, given the new Rel-18 table excluding all legacy Rel-15 combinations of DMRS ports.  Is my understanding correct?

	vivo
	@QC, I agree that ’’1-bit dynamic switch” in DCI is one feasible way to switch to the old Rel-15 table. Besides, the switching based on RRC can also be considered, if we want to save the DCI overhead when switching to the old Rel-15 table.

	Nokia
	@QC, TDRA table is configured by RRC, so there is no DCI increase.
According to TDRA index indicated by DCI, UE can distinguish DMRS configuration, which is already supported when two mapping types uses different DMRS types.
So, we don’t consider any DCI increase. (We propose to keep the DCI size to indicate Rel-18 DMRS ports by maintaining the same number of entries in DMRS table. (some scheduling restriction dedicated to SU-MIMO can be skipped.)
Thanks

	Mod
	@Sutharshun, Kaili, thank you for your comments. I reflected your updates. Also, I changed "M>=1" to "M>=0" in Scheme A.
 
@Yi, Kaili, I think the intention of scheme D is to use RRC to switch between the two tables (For eType 1, one table for DMRS port#0~7 and the other table for DMRS port#8~15). If we add one DCI bit in Scheme D, it seems equivalent to scheme A or B with M=1. So, I feel Scheme D can be subset of Scheme A with M=0.
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
o    Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased by M (M>=0 1) bit(s). 
§  At least M=1 is supported. For M= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
·         FFS for other rows in the new tables. 
§  FFS: The sizes of antenna port field and its mapping to antenna port tables.
§  FFS: Whether to support M>1 and its DMRS port combinations.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 0_1/0_2/1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.

	OPPO
	Regarding kaili’s example below for Scheme D, we still cannot understand why port {0,1,8,9} can be used simultaneously in one row.  {0,1} are legacy DMRS ports with FD-OCC2 and {8,9} are Rel-18 DMRS ports with FD-OCC4 in the same REs if we understand correctly. Is there any additional signaling to choose some of ports?

	vivo
	To Yuki: We think Scheme D can’t be a subset of Scheme A with M=0. In scheme A, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables, while in scheme D, there is no existing rows in the new table. Whether based on RRC or DCI can be further discussed in the next meeting, at least scheme D is quite different with scheme A and scheme B, from the perspective of the potential entries in the table, explicit table specified in spec and potential signaling.
 
To Wenhong: port index {0,1} can also be used for Rel-18 DMRS ports with FD-OCC4, otherwise how to multiplexing 4 ports in one CDM group on single symbol. Besides, we have reached one conclusion in this meeting.
 
Conclusion
·         For discussion purpose, definition of Rel.15 DMRS ports and Rel-18 DMRS ports are:
o    Rel.15 Type 1/Type 2 DMRS ports: DMRS ports with FD-OCC length =2.
o    Rel.18 eType 1/eType 2 DMRS ports: DMRS ports with FD-OCC length >2.
·         Following figure as an example shows difference between Rel.15 Type 1 DMRS ports and Rel.18 eType 1 DMRS ports.
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	Mod
	@Kaili, In scheme A,  restriction of "existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables" is only applied to M=1 in the current proposal. For M=0, contents of tables are completely open.  So, we may reuse some DMRS port combination or we may add new DMRS port combination for M=0.
 
@Wenhong, I agree with Kaili's reply. Multiple companies commented that it is benefitial to indicate 3 or 4 DMRS ports in the same CDM group (e.g. port#0,1,8,9 for eType 1), to avoid DMRS overhead, or to avoid complicated MU-MIMO multiplexing. In any of Scheme A/B/C/D, such port indication is possible. (Even for Scheme B, if we use reserved fields to indicate new port combination, it is possible to indicate such combination.) We can discuss the contents of tables later.

	vivo
	For M>1, existing rows would also be copied to new tables, we would like to modify M=1 to M>=1 in the sub-bullet.
 
Additionally, for M=0 in scheme A, I can understand Yuki’s intention, if contents of tables are completely open. But we think it’s better to clarify some details for M=0, like M>=1 in proposal. After I check the reply in FL summary in round-3, I observe that NEC prefers M=1, and xiaomi prefers scheme B. Hope companies support M=0 can clarify more details for M=0.
 
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
· Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased by M (M>=0) bit(s). 
· For M>=1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: The sizes of antenna port field and its mapping to antenna port tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.


	Mod
	I only updated "M>=1" in Scheme A.
For the  detail of table for M=0, I suggest to discuss it next meeting. We haven't discussed whether M=0 should be supported, and which DMRS port combination should be supported for M=0 so far. I think there are some variations for M=0 in Scheme A, for example,
1. Reuse fully/partially legacy DMRS port combinations (ports 0~7 for eType 1, and port 0~11 for eType 2), and add new DMRS ports combination(ports 8~15 for eType 1, and port 12~23 for eType 2) for the remaining fields. Some DMRS port combination may also includes combination of legacy ports and new ports (any of ports 0~15 for eType 1, and port 0~23 for eType 2).
2. Introduce new DMRS ports combinations any of  (ports 0~15 for eType 1, and port 0~23 for eType 2).
In Scheme A, even for M>=1, other rows than reusing some existing rows are open. Even for Scheme D, only restriction is "At least one Rel-18 DMRS port with the new port index p is included in each row". We can agree on high level options of antenna ports tables in this meeting, and we can discuss the details of DMRS port combination in later meetings. 
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
· Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased by M (M>=0) bit(s). 
· For M>= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: The sizes of antenna port field and its mapping to antenna port tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.


	vivo
	We are fine with the current FL proposal#2.6a

	QC
	For FL proposal#2.6a: I have to say there were a lot of last-minute modifications on the proposal. Companies were proposing many changes in the last 5-6 hours. We don’t like to design the scheme in a hasty way. Therefore, we’d like to decide this in next meeting, given the proposal is not mature/stable and there is no urgency to decide this signaling details.

	
	



3 Specifying objective #5 (>4 layers PUSCH DMRS)
3.2 Antenna port(s) table for >4 layers PUSCH
Multiple companies mentioned enhancement of antenna port(s) table for rank 5/6/7/8 is needed to support >4 layers PUSCH. Some companies (e.g. Huawei/HiSilicon, vivo, OPPO, CMCC, etc) think the baseline is to reuse the same or a subset of DMRS port combination for rank 5/6/7/8 for PDSCH. On the other hand, Note/CATT pointed out that DMRS port indication mechanism is different between PUSCH and PDSCH:
· For PUSCH, DMRS is indicated from ports combinations with total ports number equals to the number of layers indicated by TPMI/SRI.
· For PDSCH, DMRS is indicated from all ports combinations.
In RAN1#110, following was proposed. However, some companies commented that it is not possible to reuse DMRS port combinations of PDSCH.
	FL proposal#4.3:
· For > 4 layers PUSCH, support new antenna port indication table for rank = 5,6,7,8 for both DMRS type 1/2, and for both single-symbol/double-symbol DMRS.
· For Rel.15 DMRS ports (if supported), following options can be considered
· Alt.1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· For Rel.18 DMRS ports (if supported), following options can be considered
· Alt.1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked.



From FL perspective, it is clear that we need to define new antenna port(s) table for rank = 5,6,7,8 for PUSCH. Question is either/both of Rel.15 DMRS ports or Rel.18 DMRS ports should be assumed. This will be solved after FL proposal#3.1 is agreed. 
	Company
	Comment

	Apple
	We are fine with the proposal 

	InterDigital
	Support FL proposal. For Alt2., we even believe that support of every combination may not be necessary, but we can discuss it later.

	Google
	Support in principle

	OPPO
	We are fine with the proposal. 

	ZTE
	Support

	Lenovo
	We are fine with the proposal. The details on new DMRS port combination can be clarified and discussed later.

	Huawei, HiSilicon
	Support.

	NEC
	Fine with the proposal.

	Xiaomi
	We support the proposal in principle.
First, in our view the “Note” mentioned the issue for the single symbol DMRS should be under the bullet for Rel-15 DMRS.
Second, we think whether the DMRS table defined for RANK 5/6/7/8 separately or jointly for all RANKs similar as DL also needs to be clarified, or we agree that the details can be discussed later.

	MediaTek
	Fine

	Spreadtrum
	Support.

	vivo
	Support

	Samsung
	Fine with the proposal in principle.

	CMCC
	Support.

	Nokia/NSB
	[bookmark: _Hlk116640333]We think Rel-15 DL port combinations can be used for full-coherent case only, and also for rank>4, we don’t need DCI filed of “Antenna port(s)”. 
For partial coherent with 2 or 4 groups of ports, we have to consider the option to distribute the port group into the different DMRS CDM group. 

	LGE
	In our view is to support only one port combination for each of UL rank 5/6/7/8 and it can be one of supported DL DMRS port combinations. Specifically, in the DL DMRS table, rank 5 can be indicated by one of two port combinations and if the same UL DMRS port combinations as DL DMRS port combination are introduced for rank 5, 1 bit in the UL DMRS port indication field needs to be used. In the same way, 1bit is needed for UL rank 6 DMRS port indication if the same port combinations are supported as DL. Thus we’d like the following version:
FL proposal#4.3:
· For > 4 layers PUSCH, support new antenna port indication table for rank = 5,6,7,8 for both DMRS type 1/2, and for both single-symbol/double-symbol DMRS.
· For Rel.15 DMRS ports (if supported), following options can be considered
· Alt.1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Alt.3: only one port combination for each of rank=5,6,7,8 for PDSCH are reused.
· For Rel.18 DMRS ports (if supported), following options can be considered
· Alt.1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Alt.3: only one port combination for each of rank=5,6,7,8 for PDSCH are reused.
Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked.


	QC
	Can FL please clarify what is the relationship between this proposal and the proposal in section 2.6? They seem targeting the same issue? Are we duplicate the discussion? 
Mod: Thank you for the question. Yes, both sect. 2.6 and sect. 3.4 tries to specify new antenna port(s) table for Rel.18 DMRS ports. But, in sect. 3.4, we will define two new tables for PUSCH with rank = 5,6,7,8 for Rel.15 DMRS ports and Rel.18 DMRS ports. In sect. 2.6, we will define new tables for PUSCH with rank = 1,2,3,4 with Rel.18 DMRS ports only, and new tables for PDSCH with Rel.18 DMRS ports only.

	CATT
	Support.

	Intel
	OK with FL’s proposal

	Sharp
	Support

	
	

	
	

	
	

	
	

	
	

	
	

	
	


ROUND-3
Based on the following comment, I added Proposal#3.4a.
· Xiaomi: whether the DMRS table defined for RANK 5/6/7/8 separately or jointly for all RANKs similar as DL also needs to be clarified
My understanding was to use antenna ports field in DCI format 0_1/0_2 to indicate all DMRS ports for all ranks.
	-	Antenna ports – number of bits determined by the following


@Nokia, can you clarify why you think (for rank>4, we don’t need DCI filed of “Antenna port(s)”)?

For FL proposal#3.4b, I added Alt.1-3/2-3 by LGE. 
Re Xiaomi, I think the note should be applied to Alt.2-2, because Rel.15 Type 1 DMRS port combination for >4 ranks for PDSCH does not include DMRS ports combination of {0,1,8,9}. But, I put the note under 2nd sub-bullet, so that companies can double-check Rel.15 DMRS ports for PDSCH.
FL proposal#3.4a:
· For > 4 layers PUSCH, antenna ports field in DCI format 0_1/0_2 indicates DMRS ports for all DMRS ports for rank = 5,6,7,8.
FL note: multiple companies have concern this.
FL proposal#3.4b:
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS.
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following:
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· FFS: whether all or some/one of the current DMRS port combination(s) are reused.
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· For Rel.18 eType1/eType2 DMRS ports, new antenna ports tables are down selected from the following:
· Alt.2-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· FFS: whether all or some/one of the current DMRS port combinations are reused.
· Alt.2-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked.
· Note: new DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17.
Support/fine: Docomo, Sharp, OPPO, Lenovo, ZTE, Qualcomm, MediaTek, Spreadtrum, CMCC, Xiaomi, LGE, CATT
No: vivo (both Alt.1-2 is possible)
For supporting companies, please check and reply to comments from opponent companies.
	Company
	Comment

	DOCOMO
	FL proposal#3.4a: Support.
FL proposal#3.4b: Support. We think Alt.1-2 and Alt.2-2 are straightforward.

	Sharp
	Support FL proposal 3.4b.

	Huawei, HiSilicon
	Regarding FL proposal#3.4a, does it mean the DMRS ports combination for RANK 5/6/7/8 is defined in one table?
Mod: Yes, same as for rank 1-4 in Rel.15.
Regarding FL proposal#3.4b, for Type 1/Type 2 Rel.15 DMRS ports, open to Alt.1-1 or Alt.1-2; for eType1/eType2 DMRS ports, support Alt.2-2.
One clarification question, what on earth does new means? One understanding is all the current combinations are precluded, the other is the current combinations are inherited automatically (if so, partially or wholely?).
Mod: I think “new” does not preclude current combination in Rel.15-17.

	OPPO
	For FL proposal#3.4a, we think it depended on how to indicate the rank for uplink. For example, if rank is jointly indicated with PMI as in Rel-15 uplink, separate tables can be introduced for Rank=5,6,7,8. If rank is indicated together with antenna port as Rel-15 downlink, one table for Rank=5,6,7,8 is sufficient.
We are fine with proposal 3.4b

	Nokia/NSB
	Because this is only for SU-MIMO, once rank is determined, we can use single DMRS port mapping according to TPMI. So, we propose to signal “rank” and “TPMI/Antenna Port” fields separately. 
For coherent/non-coherent UL transmission, we think we can reuse PDSCH port mapping. Once rank is determined, only one DMRS port mapping exists, and we don’t need to signal it. 
For partial coherent UL transmission, we think it is beneficial to multiplex DMRS ports of the same group in the same DMRS CDM group. In this case, according to Precoding matrix (# of ports from Ng group), DMRS port mapping can be different, and DMRS port mapping is derived from TPMI. So, we think if we signal “rank: number of layers” separately, we can signal TPMI and corresponding Antenna port in the same field.  
So, we don’t support proposal #3.4a, and this is not compliant with alt 3 in proposal #3.4b.

	vivo
	1) FL proposal#3.4a: Too early to discuss it. It depends on whether DCI overhead can be saved, if RANK=5/6/7/8 is indicated in the same table. It needs further clarification. Besides, it depends on the numbers of DMRS port combinations in FL proposal#3.4b. Therefore, we think FL proposal#3.4a should be discussed after the final design selected in FL proposal#3.4b.
2) FL proposal#3.4b: Maybe Alt1-1 and Alt 1-2 can be both supported, while Alt2-1 and Alt 2-2 can be both supported. Therefore, we suggest replacing “down select” as “consider” as follows.
FL proposal#3.4b:
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS.
· For Type 1/Type 2 Rel.15 DMRS ports, consider new antenna ports tables are down selected from the following:
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Alt.1-3: only one port combination for each of rank=5,6,7,8 for PDSCH are reused.
· For Rel.18 eType1/eType2 DMRS ports, consider new antenna ports tables are down selected from the following:
· Alt.2-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused.
· Alt.2-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details).
· Alt.2-3: only one port combination for each of rank=5,6,7,8 for PDSCH are reused.
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked.


	Lenovo
	For FL proposal#3.4a, we think antenna ports field in DCI format 0_1/0_2 may indicate DMRS ports for each rank (i.e. 5, 6, 7, 8) by separate tables. 
For FL proposal#3.4b, we are fine with it.

	ZTE
	For proposal#3.4a: It is unclear to indicate DMRS ports for rank=5,6,7,8 in one joint table or separate tables. Further clarification is needed.
For proposal#3.4b: prefer Alt 1-2 and Alt 2-2.

	QC
	For FL proposal#3.4a, We have a question: does this mean rank and antenna ports will be jointly indicated in one DCI field (as in one Table)? We still prefer to follow Rel-15, i.e., rank and TPMI are indicated together, while DMRS ports are indicated separately in DCI. 

For FL proposal #3.4b, we are fine with the proposal to do down selection. 
Just a question for clarification, in our view, Alt. 1-1 and Alt 1-3 seems almost the same. Alt. 2-1 and Alt 2-3 seems almost the same. Can FL please clarify what is the different between the two?
Mod: I agree. I merged Alt. 1-1/1-3 and Alt.2-1/2-3.

	MediaTek
	FL Proposal#3.4a: Our preference is to follow legacy R15 approach, i.e., Rank + TPMI together and DMRS ports separately.
FL Proposal#3.4b: We are fine with the Alts listed. 

	Spreadtrum
	For FL proposal#3.4a, we prefer the same way as in Rel.15.
For FL proposal#3.4b, support in principle.

	CMCC
	FL Proposal#3.4a: Support separate tables for each rank as Rel-15.
FL Proposal#3.4b: Support Alt 1-1 and Alt 2-1. Could proponents clarify the benefit of introducing new DMRS port combinations of Alt 1-2 and Alt 2-2?

	vivo2
	In our understanding, Alt 1-1 and Alt 1-2 are not two opposite options. The combination of the same DMRS port combinations from PDSCH and new DMRS port combinations is also possible, if DMRS port combination based on single symbol DMRS and double symbol DMRS are both supported for different use cases in Rel-18. 
Therefore, it is not appropriate to say down-selection in proposal, since we even have a NOTE at the end of the proposal for DMRS port combination based on single symbol DMRS.

	Xiaomi
	Thanks FL for the hard work. For Proposal 3.4a, we are fine with this proposal, but actually it may need further discussion on the detailed DMRS table design. For Proposal 3.4b, we support this for further down selection.

	LGE
	FL proposal#3.4a: Support.
FL proposal#3.4b: Support.
@QC, Alt.3 is that only one port combination is supported for each of UL ranks 5/6/7/8, e.g. the first one of the supported DL DMRS port combinations. For example, in the DL DMRS table, two port combinations is possible for rank 5 and if the same UL DMRS port combinations as DL DMRS port combination are introduced for rank 5 (i.e. Alt 1-1), 1 bit in the UL DMRS port indication field needs to be used. However, in Alt 1-3, port combination for rank 5 is fixed so that all bits in the UL DMRS port indication field can be reused for different purpose such as MCS/NDI/RV for 2nd codeword. 

	CATT
	For P3.4a: not support
For P3.4b: generally fine. We think Alt1-3 and 2-3 are the detailed designs of DMRS port combination for Alt1-2 and 2-2, respectively. We prefer to delete Alt1-3 and 2-3.

	Mod
	Most of companies are ok with this. Re vivo, I agree new table may contains current DMRS ports combination for PDSCH and new DMRS port combinations. I think this is clear by the last Note.
· Note: new DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17.



ROUND-4 (EMAIL ENDORSMENT 2)
	Company
	Comment

	Nokia/NSB
	We have already raised our concern on the proposal.
First for Rel-15, we are Ok to reuse the PDSCU combination only for full-coherent and non-coherent.
We strongly proposed to consider multiplexing coherent port into the same CDM group for partial coherent,
For Rel-18, we have already new DMRS index, so the proposal is not correct anymore.

	Mod
	@Yuk, Youngsoo (Nokia - KR/Seoul), sorry that I didn't reflect your comment. I think your intention is to select Alt.2-2 for Rel.18 DMRS ports to enable the same CDM group for partial coherent (e.g. DMRS port 0,1,8,9 in CDM group#0 for eType 1). Since no companies propose Alt.2-1 only, we can try to remove Alt.2-1 now. I agree this is straightforward, because if we reuse DMRS port combination of Rel.15, it is impossible to indicate some of Rel.18 DMRS ports. Hope this solves your concern.
FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused. 
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.2-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused. 
· FFS: whether all or some/one of the current DMRS port combinations are reused. 
· Alt.2-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· Note: new DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17. 


	Nokia/NSB
	Regarding to partial coherent issue, I don’t mean Rel-18 DMRS ports.
As you know, in AI9.4, partial coherent with Ng=2,4 are agreed.
We have specification for NCJT, where DMRS port from different TRP are mapped to different CDM group.
We want to the same thing for PUSCH partial coherent case.
 
Until Rel-15, all UL ports are multiplexed into the same CDM group because the maximum is 4, so there was no issue.
But, to support upto 8 DMRS, we have faced with the case the multiplexing of DMRS ports from different group to the same CDM group.
For example,  rank=6, DMRS mapping order is 0,1,2,3,4,6 (CDM group= 0,0,1,1,0,1). If UE supporting 8TX maps 3+3 layers from two antenna group, and then we have to map them to 0,1,4/2,3,6 separately. If there is possibility of 4+2, then situation is slightly different.
I have raised this issue several times, but you didn’t fully capture this proposal. At least we want to study the aspect.
 
Also, for SU-MIMO with rank >4, only one DMRS port mapping should be enough corresponding to rank and TPMI.
Then, we don’t need to spend 4bit Antenna port field in DCI. We can use more flexibility to TPMI indication.
Also, once TPMI is determined, DMRS port mapping can be fixed.

FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused at least for full or non-coherent UL codebook.
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.2-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused. 
· FFS: whether all or some/one of the current DMRS port combinations are reused. 
· Alt.2-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: one or more than one DMRS port combination(s) for each rank and TPMI
· Note: new DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17. 


	Huawei
	Regarding the FL proposal#3.4b, for similar reason we suggest the following version:
 
FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused at least for full or non-coherent UL codebook.
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, 
· New DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: One or more than one DMRS port combination(s) for each rank and TPMI
· Note: New DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17. 
· FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can reuse the reserved entries of existing antenna ports tables for rank =1, 2, 3, 4


	Mod
	@Huawei, Please let me ask a question to new FFS part of FL proposal#3.4b.
In current TS38.212, different antenna port table is defined for different ranks (examples shown below). So, I think we need to define new tables (one table for Rel.15 DMRS ports and the other table for Rel.18 DMRS ports). Could you explain what does it mean "the reserved entries of existing antenna ports tables for rank =1, 2, 3, 4"?


FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can reuse the reserved entries of existing antenna ports tables for rank =1, 2, 3, 4

BR, Yuki
Table 7.3.1.1.2-8: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 1 
	Value 
	Number of DMRS CDM group(s) without data 
	DMRS port(s) 

	0 
	1 
	0 

	1 
	1 
	1 

	2 
	2 
	0 

	3 
	2 
	1 

	4 
	2 
	2 

	5 
	2 
	3 

	6-7 
	Reserved 
	Reserved 



Table 7.3.1.1.2-9: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank = 2 
	Value 
	Number of DMRS CDM group(s) without data 
	DMRS port(s) 

	0 
	1 
	0,1 

	1 
	2 
	0,1 

	2 
	2 
	2,3 

	3 
	2 
	0,2 

	4-7 
	Reserved 
	Reserved 




	Huawei
	The meaning of the FFS we added is to ensure the possibility that different ranks being merged within one antenna port table (e.g., merge entries for rank=1/5 into one table) is not precluded.
 
FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can reuse the reserved entries of existing antenna ports tables for rank =1, 2, 3, 4


	QC
	FL proposal#3.4b: We don’t support it for now neither. We have a clarification question. Why Alt.2-1 is removed? We understand that for Rel.18 eType1/eType2 DMRS ports, anyway a new table is needed. But in that new table, for part of the entries, we could reuse DMRS port combinations as that for rank = 5,6,7,8 for PDSCH, while we add new combinations for the rest of the entries. Following this logic, I think we should add Alt.2-1 back with some update/clarification.
 
FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused. 
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.2-1: same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused for a subset of entries in the new tables. FFS the rest of the entries.  
· FFS: whether all or some/one of the current DMRS port combinations are reused. 
· Alt.2-2: new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· Note: new DMRS port combinations above does not preclude the current DMRS port combination(s) in Rel.15-17. 


	Mod
	 re your question to proposal#3.4b, reusing a part of DMRS combinations for PDSCH for rank = 5,6,7,8 is allowed by the following note. The reason why Alt.2-1 is removed is it is impossible to indicate some Rel.18 DMRS ports if we "fully" reuse the DMRS port combination of PDSCH for rank = 5-8 (e.g. port #8-17 for eType 1, port#12-23 for eType 2). We can discuss whether/which DMRS port combination for PDSCH for rank 5-8 can be reused as next step. Hope this clarifies.
Note: New DMRS port combinations above does not preclude the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17. 


	OPPO
	For proposal#3.4b,  we cannot see the necessity to restrict the layers associated to the same antenna port group to be multiplexed into the same DMRS CDM group. Similar discussion is ongoing in 9.1.4.1 and no restriction is agreed by now. We are fine to leave it as FFS and wait for the conclusion in 9.1.4.1. Regarding the FFS part added by Zhening, we can understand the intention but in our understanding it can only be applied when the rank and DMRS ports are indicated together. If the rank is indicated as legacy, we don’t need to indicate rank in the DMRS table and different tables can be applied for different ranks. Hence, we propose the following:
 
o  FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can reuse the reserved entries of existing antenna ports tables for rank =1, 2, 3, 4 when the rank is indicated together with DMRS antenna ports.


	QC
	For FL proposal #3.4b: This is relatively stable. Although we think it is also better/safer to make the decision in next meeting, we are also fine to take it in this meeting. We just have an editorial comment. Based on FL’s clarification, For Rel.18 eType1/eType2 DMRS ports, “New DMRS port combinations above does not preclude the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17”. Therefore, it is better to add the following editorial change. Sorry for our late comment. If FL and other companies think time is needed to check our editorial comment, we are also fine to make the decision in next meeting.
 
FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: Same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused at least for full or non-coherent UL codebook.
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: New DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, 
· New antenna ports tables with new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: Whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: One or more than one DMRS port combination(s) for each rank and TPMI
· Note: New DMRS port combinations above does not preclude the new antenna ports tables including the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17. 
· FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can be indicated by the reserved entries of existing antenna ports tables for rank =1,2,3,4, if the rank is indicated together with DMRS antenna ports.




4 Conclusion
Based on the email discussion, following FL proposals were proposed. However, these proposals were not agreed.
FL proposal#2.6a: 
· Down select one of the following on how to enhance TS38.212 to indicate Rel.18 DMRS ports for PDSCH. 
· Scheme A: Specify new antenna ports tables similar to Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212. The maximum size of antenna ports field is increased by M (M>=0) bit(s). 
· For M>= 1, existing rows in Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 are partially/fully copied to the new tables except for “Reserved” row.  
· FFS for other rows in the new tables. 
· FFS: The sizes of antenna port field and its mapping to antenna port tables.
· Scheme B: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new M(M>=1)-bit DCI field of “DMRS port(s) offset indicator” to indicate Rel.18 DMRS ports. 
· At least M=1 is supported. For M=1,
· If “DMRS port(s) offset indicator” field is set “0”, DMRS port(s) are the same as indicated by antenna ports field in DCI format 1_1/1_2. 
· If “DMRS port(s) offset indicator” field is set “1”, DMRS port(s) are incremented with X from the indicated DMRS port(s) by antenna ports field in DCI format 1_1/1_2. 
· Value of X is 8 for Rel.18 eType 1 DMRS and X is 12 for Rel.18 eType 2 DMRS. 
· FFS: Whether/how to enhance the reserved field in antenna ports tables under different values of “DMRS port(s) offset indicator”.
· FFS: Whether to support M>1 and its DMRS port combinations under different values of “DMRS port(s) offset indicator”.
· Scheme C: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new table to indicate Rel.18 DMRS ports including full 8/16 or 12/24 ports.  
· TDRA entry configured includes a entry indicate what DMRS ports is used for scheduling.  
· Scheme D: Reuse the existing Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A in TS38.212 and keep the size of antenna ports field in DCI unchanged. Introduce new tables to indicate Rel.18 DMRS ports with new DMRS port index. 
· At least one Rel-18 DMRS port with the new port index p is included in each row 
· FFS: the combination of Rel-18 DMRS ports with the new port index and legacy port index in one row 
· FFS: MU restrictions with the determined tables for DMRS ports indications. 
· FFS: How to enhance antenna ports tables in TS38.212 to indicate Rel.18 DMRS ports for PUSCH for rank = 1,2,3,4.

FL proposal#3.4b: 
· For > 4 layers PUSCH, support new antenna ports tables for rank = 5,6,7,8 for both single-symbol/double-symbol DMRS. 
· For Type 1/Type 2 Rel.15 DMRS ports, new antenna ports tables are down selected from the following: 
· Alt.1-1: Same DMRS port combinations as that for rank = 5,6,7,8 for PDSCH are reused at least for full or non-coherent UL codebook.
· FFS: whether all or some/one of the current DMRS port combination(s) are reused. 
· Alt.1-2: New DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· For Rel.18 eType1/eType2 DMRS ports, 
· New antenna ports tables with new DMRS port combinations are used for rank = 5,6,7,8 (FFS: details). 
· Note: Whether the DMRS port combination allows to use single symbol DMRS for rank = 5,6,7,8 should be checked. 
· FFS: For partial coherent UL codebook, support layers to DMRS port mapping that layers associated to the same antenna port group are multiplexed into the same DMRS CDM group.
· FFS: One or more than one DMRS port combination(s) for each rank and TPMI
· Note: New DMRS port combinations above does not preclude the new antenna ports tables including the current DMRS port combination(s) for PDSCH for rank = 5,6,7,8 in Rel.15-17. 
· FFS: Whether the antenna ports combinations for rank = 5,6,7,8 can be indicated by the reserved entries of existing antenna ports tables for rank =1,2,3,4, if the rank is indicated together with DMRS antenna ports.
1

83/83
image1.emf
New DCI field DMRS port offset

0 +0

1 +X

Same as 

Rel.15

One Codeword:

Codeword 0 enabled,

Codeword 1 disabled

Value

Number of DMRS 

CDM group(s) 

without data

DMRS 

port(s)

0 1 0

1 1 1

2 1 0,1

3 2 0

4 2 1

5 2 2

6 2 3

7 2 0,1

8 2 2, 3

9 2 0-2

10 2 0-3

11 2 0,2

12 1 8

13 1 9

14 1 8,9

15 2 8

16 2 9

17 2 10

18 2 11

19 2 8,9

20 2 10, 11

21 2 8-10

22 2 8-11

23 2 8,10

24-31 Reserved Reserved

Antenna port(s) (1000+DMRS port), 

dmrs-Type

=1, 

maxLength

=1

New in 

Rel.18

Same as 

Rel.15

One Codeword:

Codeword 0 enabled,

Codeword 1 disabled

Value

Number of DMRS 

CDM group(s) 

without data

DMRS 

port(s)

0 1 0

1 1 1

2 1 0,1

3 2 0

4 2 1

5 2 2

6 2 3

7 2 0,1

8 2 2, 3

9 2 0-2

10 2 0-3

11 2 0,2

12-15 Reserved Reserved

Antenna port(s) (1000+DMRS port), 

dmrs-Type

=1, 

maxLength

=1 (No update)

New in 

Rel.18

X is 8 for type 1 and 12 for type 2

New DCI field


image2.png
One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

Number of DMRS
DMRS
Value CDM group(s)

without data (e
0 1 8
1 1 9
2 1 8.9
3 1 0,18
4 1 0,189
5 2 8
6 2 9
7 2 10
8 2 1"
9 2 8.9
10 2 10,11
1" 2 0,18
12 2 23,10
13 2 0,189
14 2 2,3,10,11
15 Reserved Reserved





image3.png
‘One Codeword:

‘Codeword 0 enabled.
‘Codeword 1 disabled
Number of MRS
Value ‘coM group(s)
withoutdata

o 1
v [
2 [
5 [
< v
5 2
O 2 s
7 2 0
. 2 "
s 2 5
0 2 1011
" 2 018
2 2 2310
B 2 o188
0 2 235011
s Resecved Resenved





image4.png
FD-OCC length 4 or 6

FD-OCC length 2
DHIRS table for Rel15 Type 1 DMRS ports DHIRS table for Rel 18 ¢Type1 DHIRS ports
e I T e e s PR T T
e e e
RS e
e i i
£ —— 3 Ca—— = i
Leogtn2 Fo-0CC Rt o £
i i | w0 T - En
o SSS
Length M FD-0CE et 11+ 005
e[ w0 T, o





