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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 summary of the company’s tdocs and FL proposals.
2. Objective #3 (increasing DMRS ports)
2.1. Antenna ports field for PUSCH (rank 1-4)
1 
2 
2.1 
2.1.1 
eType1, maxLength2 (rank 1-4)
Whether to support the yellow highlighted rows should be discussed.
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14
	1
	8
	1

	15
	1
	9
	1

	16
	2
	8
	1

	17
	2
	9
	1

	18
	2
	10
	1

	19
	2
	11
	1

	20
	2
	8
	2

	21
	2
	9
	2

	22
	2
	10
	2

	23
	2
	11
	2

	24
	2
	12
	2

	25
	2
	13
	2

	26
	2
	14
	2

	27
	2
	15
	2

	28
	1
	0
	2

	29
	1
	1
	2

	30
	1
	8
	2

	31
	1
	9
	2



Table 7.3.1.1.2-13-47: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10
	1
	8,9
	1

	11
	2
	8,9
	1

	12
	2
	10,11
	1

	[13
	2
	8,10
	1]

	14
	2
	8,9
	2

	15
	2
	10,11
	2

	16
	2
	12,13
	2

	17
	2
	14,15
	2

	[18
	2
	8,12
	2]

	[19
	2
	10,14
	2]

	20
	2
	9,11
	1

	[21
	2
	1,3
	1]

	[22
	2
	0,2
	2]

	[23
	2
	1,3
	2]

	[24
	2
	4,6
	2]

	[25
	2
	5,7
	2]

	[26
	2
	8,10
	2]

	[27
	2
	9,11
	2]

	[28
	2
	12,14
	2]

	[29
	2
	13,15
	2]

	30
	1
	0,1
	2

	31
	1
	8,9
	2

	32
	1
	4,5
	2

	33
	1
	12,13
	2



Table 7.3.1.1.2-14-48: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	[3
	2
	8-10
	1]

	[4
	2
	8,9,12
	2]

	[5
	2
	10,11,14
	2]

	6
	1
	0,1,8
	1

	7
	2
	0,1,8
	1

	8
	2
	2,3,10
	1

	[9
	1
	0,1,8
	2]

	[10
	1
	4,5,12
	2]

	[11
	2
	0,1,8
	2]

	[12
	2
	4,5,12
	2]

	[13
	2
	2,3,10
	2]

	[14
	2
	6,7,14
	2]

	15
	2
	5,8,9
	2

	16
	2
	7,10,11
	2

	17
	2
	7,12,13
	2

	18-31
	Reserved
	Reserved
	Reserved



Table 7.3.1.1.2-15-49: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	[4
	2
	8-11
	1]

	5
	2
	8,9,12,13
	2

	6
	2
	10,11,14,15
	2

	[7
	2
	8,10,12,14
	2]

	8
	1
	0,1,8,9
	1

	9
	2
	0,1,8,9
	1

	10
	2
	2,3,10,11
	1

	[11
	1
	0,1,8,9
	2]

	[12
	1
	4,5,12,13
	2]

	[13
	2
	0,1,8,9
	2]

	[14
	2
	4,5,12,13
	2]

	[15
	2
	2,3,10,11
	2]

	[16
	2
	6,7,14,15
	2]

	17-31
	Reserved
	Reserved
	Reserved



FL: On Wednesday online, the following proposal was discussed. We will comeback on Thursday.
I fixed typo in yellow in Table 7.3.1.1.2-48 per Sharp’s offline comment (Thank you). 
FL Proposal 2.1.2.B (rank 1-4) (Round2)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 1-4 in RAN1#114 agreement, additionally support/remove the following rows:
· For rank 2 table: support row 21-29, remove row 13, 18, 19.
· For rank 3 table: support row 3-5 and row 11-14 with following modification of row 3, and remove row 9,10. 
· For rank 4 table: support row 4, row 7, row 11-16, with following modification of row 7
Table 7.3.1.1.2-48: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	9-11 8-10
	1]


Table 7.3.1.1.2-49: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[7
	2
	1,3,5,7 8,10,12,14
	2]



Support/fine: Ericsson, Nokia/NSB, New H3C, etc
Concern: HW?

FL: Ericsson withdraws the following proposal. 
Support/fine: Ericsson, Nokia/NSB, New H3C
Concern: 
Please provide if you have any concern. 
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.2. 
2.3. 
2.4. 
2.5. Orphan RE issue for eType1
2.2 
2.3 
2.4 
2.5 
2.5.1 
Additional scheduling restriction
FL: Whether to sport additional scheduling restriction for other than FDM 2a/2b has been discussed. In this meeting, two companies input proposals with TPs. I’d like to check whether they are agreable.
In ZTE [4], the following is discussed.
	ZTE [4]:
· Case 2: The offset of the first PRB of consecutively scheduled PRBs between the two scheduled UEs in frequency domain is odd, as shown in Figure 2, the DMRS ports of target UE and its co-scheduled UE(s) are not orthogonal in this case. For example, when UE1 is indicated with DMRS port#0 with FD-OCC of [1, 1, 1, 1] and UE2 is indicated with DMRS port#8 with FD-OCC of [1, 1, -1, -1], FD-OCC of the overlapped REs (as marked by the blue rectangle in Figure 2, where REs {8, 10} in PRB0 and REs {0, 2} in PRB1 are bundled for UE1) is misaligned and not orthogonal between these two UEs. More precisely, due to FD-OCC of the overlapped first two REs {0, 2} for both UE1 and UE2 is [1, 1], interference caused by this FD-OCC misalignment may lead to non-orthogonality of DMRS demodulation.
· In order to address this issue, four alternatives can be considered as follows:
· Alt.1: Restrict that the all the scheduled UEs should be scheduled with an even PRB offset from the first scheduled PRB. Intuitively, this restriction will strictly limit the number of scheduled UEs and drastically impact gNB scheduling flexibility.
· Alt.2: Restrict that DMRS ports indicated to different UEs (i.e., target UE and co-scheduled UEs) should be from different CDM groups respectively, then the orthogonality of DMRS can be guaranteed by frequency segmentation of different CDM groups even if they are scheduled with an odd PRB offset of the first scheduled PRB between these UEs. Similar to Alt.1, this approach will negatively impact scheduling flexibility of MU-MIMO,
· [bookmark: OLE_LINK8][bookmark: OLE_LINK6]Alt.3: Guarantee that FD-OCC sub-length 2 (i.e., [wf(0), wf(1)] or [wf(2), wf(3)]) of DMRS ports indicated to the target UE and co-scheduled UEs in the same CDM group should be orthogonal. It is worth noting that FD-OCC length 4 of these DMRS ports can always be orthogonal as long as the above condition is satisfied, i.e., in cases of: (1) FD-OCC#0 scheduled with FD-OCC#1 or FD-OCC#3, (2) FD-OCC#1 scheduled with FD-OCC#0 or FD-OCC#2, (3) FD-OCC#2 with FD-OCC#1 or FD-OCC#3, (4) and FD-OCC#3 scheduled with FD-OCC#0 or FD-OCC#2. Overall, this approach can address this issue of non-orthogonality in this case and also can mitigate the restriction of scheduling flexibility.
· Alt.4: Indicate the information of overlapped frequency resources to the target UE. If UE received the related information, it will handle the issue on the overlapped resources, such as ignoring the DMRS ports in the overlapped resources. Where, the related information can be which part of frequency resources are overlapped. Although this solution will not limit the scheduling flexibility, it will introduce additional signalling overhead though.
[image: ]
Figure 2: The difference of PRB offset from point A is odd (i.e., 1) between UEs in MU-MIMO
To address the issue of interference introduced by FD-OCC misalignment between target UE and its co-scheduled UEs in MU-MIMO and not to introduce excessive scheduling restrictions as much as possible, Alt.3 should be adopted.


FL Proposal 2.5.2A(Round2)
· 
For Rel.18 DMRS eType1 for PDSCH, when the consecutively scheduled PRBs for a UE is not fully overlapped with those for its co-scheduled UE(s) in MU-MIMO and  is determined as "wideband", and if DMRS ports of the UE and its co-scheduled UE(s) are from the same DMRS CDM group, UE does not expect that an offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs is odd.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: For MU-MIMO with DM-RS configuration enhanced type1, when the consecutively scheduled PRBs for a UE is not fully overlapped with those for its co-scheduled UEs in MU-MIMO and [image: ] is determined as "wideband", and if DMRS ports of the UE and its co-scheduled UEs are from the same DMRS CDM group, the offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs should not be odd. Otherwise, the orthogonality of the scheduled DMRS ports in MU-MIMO scenario will be broken, which deviates from the motivation of the increased orthogonal DMRS ports in Rel-18.
· Summary of change: In TS 38.214, capture that for MU-MIMO with DM-RS configuration enhanced type1, UE does not expect that an offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs is odd when the consecutively scheduled PRBs for a UE is not fully overlapped with those for its co-scheduled UEs in MU-MIMO and [image: ] is determined as "wideband", and if DMRS ports of the UE and its co-scheduled UEs are from the same DMRS CDM group.
· Consequence if not approved: Rel-18 eType 1 DMRS ports cannot be orthogonal when scheduled in MU-MIMO scenario.
	5.1.6.2	DM-RS reception procedure
<Unchanged part omitted>
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 

[bookmark: _Hlk147764376]For DM-RS configuration enhanced type1,  when the remaining orthogonal antenna port(s) in the same CDM group of an UE is associated with transmission of PDSCH to its co-scheduled UE(s) and  is determined as "wideband", the UE shall assume that an offset of the first PRB of consecutively scheduled PRBs of PDSCH between the UE and its co-scheduled UE(s) is even number.
<Unchanged part omitted>


Sport/fine: ZTE, Apple, Lenovo, Spreadtrum, NEC, CATT, Ruijie, New H3C, Xiaomi
Concern: OPPO, QC, vivo, Nokia/NSB,

FL: On Wednesday online, the following was discussed. We should refine the text before Thursday online.
	FL Proposal 2.5.2B
· For Rel.18 DMRS eType1 for PDSCH, 
· 
when  is determined as "wideband"
· and if DMRS ports of the UE and its co-scheduled UE(s) are from the same DMRS CDM group
· UE does not expect to be scheduled where any two consecutive PRBs partially overlap with the scheduled PRBs of co-scheduled UE(s)
· UE does not expect to be scheduled with DMRS port(s) which is non-orthogonal relative to that of co-schedule UE(s) with the same SCID
· (Alternative) For Rel.18 DMRS eType1 for PDSCH 
· 
when  is determined as "wideband"
· and if DMRS ports of the UE and its co-scheduled UE(s) are from the same DMRS CDM group
· UE does not expect to be scheduled with DMRS port(s) which is non-orthogonal relative to that of co-schedule UE(s) with the same DMRS sequence



FL: ZTE’s updated proposal of FL Proposal 2.5.2B
Proposal 2.5.2B2 (ZTE’s version)

For Rel.18 DMRS eType1 for PDSCH, when   is determined as "wideband", and if DMRS ports of an UE and its co-scheduled UE(s) are from the same DMRS CDM group, for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s),
· the UE does not expect that the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is odd.
· the UE does not expect that the length of the consecutively scheduled PRBs of the UE and its co-scheduled UE(s) is odd.
Sport/fine: ZTE
Concern: 
Proposal 2.5.2B3 (Nokia’s version)
· For Rel.18 DMRS eType1 for PDSCH 
· 
when  is determined as "wideband"
· If UE does not support orphan RE capability for eType 1 DMRS for PDSCH.
· and if DMRS ports of the UE and its co-scheduled UE(s) are from the same DMRS CDM group
· UE does not expect to be scheduled with DMRS port(s) which is non-orthogonal relative to that of co-schedule UE(s) with the same DMRS sequence
Sport/fine: Nokia/NSB
Concern: 

FL: I think the following ZTE’s updated proposal is good compromise for both side. I suggest to take the following.
Updated Proposal 2.5.2B4 (Update from ZTE’s version)

For Rel.18 DMRS eType1 for PDSCH, if DMRS ports of an UE and its co-scheduled UE(s) are from the same DMRS CDM group and  is determined as "wideband", for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s), and the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE expects that the following two conditions satisfied in the same time:
· (1) the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is even.
· (2) the length of a set of consecutively scheduled PRBs of the UE and co-scheduled UE(s) is even.
Please provide your views, if any.
	Company
	Comment

	OPPO
	For Proposal 2.5.2A, we think it is strange to describe “except that the FD-OCC sub-length 2 (i.e., [wf(0), wf(1)] or [wf(2), wf(3)]) of FD-OCC length 4 between those UEs are orthogonal” from UE perspective. If we want to address this issue, a simpler solution is preferred, e.g. without the “except that…” part. It should be noticed that all the scheduling restriction for orphan RE issue would restrict scheduling flexibility. 
For Proposal 2.5.2B: Fine. 

	ZTE
	FL2.5.2A: Support. 
Regarding OPPO’s comment, we’d like to clarify that even the condition “... an offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs is odd”is met, DMRS ports satisfied that FD-OCC sub-length 2 (i.e., [wf(0), wf(1)] or [wf(2), wf(3)]) FD-OCC length 4 can be indicated to the target UE and its co-scheduled UE(s) to guarantee the orthogonality to address orphan RE issues in this case, that includes: (1) FD-OCC#0 scheduled with FD-OCC#1 or FD-OCC#3, (2) FD-OCC#1 scheduled with FD-OCC#0 or FD-OCC#2, (3) FD-OCC#2 with FD-OCC#1 or FD-OCC#3, (4) and FD-OCC#3 scheduled with FD-OCC#0 or FD-OCC#2. Technically, it should be common understanding that restriction for orphan RE is to limit NW scheduling but not UE complexity, and it is not proper to arbitrarily restrict scheduling flexibility to preclude any other DMRS ports indications that can be used for MU-MIMO.

FL2.5.2B: Support, it is valid in our views.

	QC
	FL Proposal 2.5.2A: We think current spec already excluded this scenario. If we recall correctly, for MU in same CDM group, the RB assignment of the PDSCHs of MU have to be aligned at PRG level. Also, we had agreement that the number of PRBs offset of scheduled PDSCH for a UE from point A (common resource block 0) has to be even. In that scenario brought up by ZTE, if UE1’s PRB staring point is even then UE2’s staring point is not even, which violate the existing agreement; vise verse. Anyway, we acknowledge the scenario itself is problematic. But we think the scenario is already excluded by existing agreement/spec. Of course, if we missed something and current spec indeed allow this scenario, then we are open to discuss how to solve this issue. 

FL Proposal 2.5.2B: The issue brought up by VIVO looks like valid. We support the proposal in general. But we think the wording can be improved to make the intention more accurate. Maybe we can say “the offset of the each set of consecutively scheduled PRBs from common resource block 0 is even number”.  

	Google
	Support 2.5.2B. We failed to see the necessity for 2.5.2A.

	ZTE
	@QC: Thank your for the follow-up of proposal 2.5.2A, please check our response to your questions as following.
Regarding your comment “If we recall correctly, for MU in same CDM group, the RB assignment of the PDSCHs of MU have to be aligned at PRG level.”, I do agree with your understanding, but it is not the case of this issue. In the current spec, it permits that the first scheduled PRBs of PDSCHs in MU can be odd (see below), which is the condition of the issue in this discussion.
· TS 38.214-i00, Clause 5.1.2.3
	

If  is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the bandwidth part i with  consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or more. 



Regarding your comment “Also, we had agreement that the number of PRBs offset of scheduled PDSCH for a UE from point A (common resource block 0) has to be even.”, it can only be valid when the UE doesn’t report the capability of [noSchedulingRestriction-r18] for SU-MIMO as stated in the previous agreement and the current spec (see below). Notably,our issue is to discuss any scheduling restriction of different UEs in MU, where we assume each UE (i.e. UE1 and UE2 as illustrated in the above figure) has the capability of [noSchedulingRestriction-r18] to handle orphan RE issue for itself.
	Agreement (RAN1#110bis-e)
For FD-OCC length 4 in Rel.18 eType 1 DMRS for PDSCH, support the following: 
· Introduce UE capability to report whether UE can be scheduled PDSCH without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS. 
· If this capability is not supported by the UE, UE expects that gNB shall apply the scheduling restriction for PDSCH for FD-OCC length 4 in Rel.18 eType 1 DMRS.
· The scheduling restriction above means satisfying all of the following at least for other than M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme. 
· 1) The number of consecutively scheduled PRBs for PDSCH is even.
· 2) The number of PRBs offset of scheduled PDSCH from point A (common resource block 0) is even.
· 3) FFS: Restriction on scheduling of different UEs in case of MU-MIMO.
· FFS: Scheduling restriction for M-TRP PDSCH transmission with FDM 2a or FDM 2b scheme.
· Note1: Up to UE how to implement DMRS channel estimation.
· Note2: No further RAN1 specification enhancement is introduced to handle the orphan REs (e.g. if the total number of REs of DMRS in a CDM group is not multiples of 4, how to handle the remainder of REs) for UE that is scheduled PDSCH without the scheduling restriction.
· Note 3: Other scheduling restrictions, if identified in future meetings, are not precluded.



· TS 38.214-i00, Clause 5.1.6.2
	For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 



In light of the above, we hope it can be clarified that the scenario of this issue is NOT excluded by the existing agreement/spec, and we are also open to hear companies views on how to address this issue properly.

	Apple
	FL Proposal 2.5.2A: Although our view is also that this issue is excluded by existing specs, but we are open to discussing this if majority thinks that this is not excluded 
FL Proposal 2.5.2B: Support and also fine with QC’s update.

	Lenovo
	For Proposal 2.5.2B, we think the issue is valid and we are fine with either the original proposal or the updated version by QC’s updating.

	vivo
	FL Proposal 2.5.2A: Don’t support. The second restriction has ensured that the difference of start PRBs of different UEs would be even, we don’t see why it would be odd. 

FL Proposal 2.5.2B: Support. Thanks for QC’s update, we are fine to make it clearer. 
Based on this, we think we can also update the first restriction as “The number of each set of consecutively scheduled PRBs for PDSCH is even”, if needed.

	Spreadtrum
	FL Proposal 2.5.2A: Based on ZTE’s explanation, we think this issue is not excluded by current spec, and we support the proposal.
FL Proposal 2.5.2B: Support.

	Huawei, HiSilicon
	FL Proposal 2.5.2A: Open to discuss. 
FL Proposal 2.5.2B: Support.

	Xiaomi
	FL Proposal 2.5.2A: Do not support.
We believe that such case is not exist. Please note that we already agreed that the offset of the scheduled PRB from common resource block 0, for each UE, is even number. For UE1 and UE2 in the example proposed by ZTE, how could it possible that the difference of PRB offsets for UE1 and UE2 is odd? Assuming the PRB offset for UE1 is 2N and the offset for UE2 is 2M, 2|N-M| is always even number.

FL Proposal 2.5.2B: Support

	NEC
	FL Proposal 2.5.2A: support.
FL Proposal 2.5.2B: support.

	CATT
	FL Proposal 2.5.2A: Support the proposal. We are also fine with OPPO’s modification.
FL Proposal 2.5.2B: Support.

	Ruijie
	FL Proposal 2.5.2A: Support. 
FL Proposal 2.5.2B: Support.

	ZTE
	On proposal 2.5.2.A, update the above Figure 2 as follows for clarity of this discussion, which is the same condition/scenario of this issue.
· “PRB0” of UE2 is editorially revised to “PRB2”.
· Point A (common resource block) is added for reference.
· FD-OCC code is changed to starting from “-1” of the first RE in PRB1 of UE2 scheduled with DMRS port#8, due to FD-OCC should be coded from point A as per the specification (see below).
· TS 38.211-i00, Clause 7.4.1.1.2
	The reference point for  is 
-	subcarrier 0 of the lowest-numbered resource block in CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI;
-	otherwise, subcarrier 0 in common resource block 0 



[image: ]
(Updated)Figure 2: The difference of PRB offset from point A is odd (i.e., 1) between UEs in MU-MIMO

Regarding the question from QC and Apple that this issue is excluded by the current spec, such as “If we recall correctly, for MU in same CDM group, the RB assignment of the PDSCHs of MU have to be aligned at PRG level.”, we found that it is required only when PRG level is 2 or 4 after pore over the current specs (see below). In other words, the scenario as illustrated in updated Figure 2 of this issue is existed and valid when PRG level is "wideband".
· TS 38.211-i00, Clause 5.1.6.2
	The UE does not expect the resource allocation of the potential co-scheduled UE(s) in other DM-RS ports of the same CDM group to be misaligned in the PRG-level grid to this UE with PRG=2 or 4.



@Apple, QC: Thank you for your comments. Upon the above elaboration, highly appreciated if you can confirm whether there is the scheduling restriction of RB alignment in PRG level for "wideband" case in the current spec.

@vivo, Xiaomi: Thank you for your comments, please see my previous response to QC with regards to the first scheduled PRBs of UE1 and UE2 can be odd.

In light of the above, we think FL Proposal 2.5.2Ashould be updated as follows to completely and accurately capture the scenario of this issue, and then fix it. Alternatively, we are open to any more reasonable solutions than this proposal.
FL Proposal 2.5.2A
· 
When the consecutively scheduled PRBs for a UE is not fully overlapped with those for its co-scheduled UEs in MU-MIMO and  is determined as "wideband", and if DMRS ports of the UE and its co-scheduled UEs are from the same DMRS CDM group, UE does not expect that an offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs is odd except that the FD-OCC sub-length 2 (i.e., [wf(0), wf(1)] or [wf(2), wf(3)]) of FD-OCC length 4 between those UEs are orthogonal.
· Adopt the following text proposal in TS38.214.
	5.1.6.2	DM-RS reception procedure
<Unchanged part omitted>
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 

For MU-MIMO with DM-RS configuration enhanced type1, if the consecutively scheduled PRBs for a UE and its co-scheduled UEs are not fully overlapped and  is determined as "wideband", and if their indicated DMRS ports are from the same DMRS CDM group, UE does not expect that an offset of the first scheduled PRB of PDSCH between the UE and its co-scheduled UEs is odd except that the FD-OCC sub-length 2 (i.e., [wf(0), wf(1)] or [wf(2), wf(3)]) of FD-OCC length 4 between those UEs are orthogonal.
<Unchanged part omitted>




	FL (Round2)
	I reflected ZTE’s update to FL proposal 2.5A. 

	New H3C
	Fine with FL proposal 2.5A

	Nokia, NSB
	We don’t think this is critical, and reasonable gNB can avoid the case by scheduling. The proposed text may introduce unnecessary confusion to developers how to interpret the case. 


	ZTE
	@Nokia: It is arbitrary to avoid this case by gNB only, due to gNB is unaware of this case according to the current spec. In fact, this proposal is to avoid the scheduling case of this issue as your thought.

	vivo
	FL proposal 2.5A: we think the issue is valid, but how to capture the restriction should be further discussed. The current wording seems not very accurate, e.g., “MU-MIMO” should not be a specified wording in TS 38.214, and the “not fully overlapped” part is not needed.
FL proposal 2.5.2B: it seems that no companies have the concern on FL proposal 2.5B. We are either ok with our original TP or QC’s update.

	Xiaomi2
	proposal 2.5A: Support.
@vivo: Thanks for your clarification. It is a valid issue indeed. And we are OK with the solution in proposal 2.5A.

	ZTE2
	Thanks so much for vivo’s good clarification of the TP refinement, it is technically valid from our point of view.
· Regarding vivo’s first suggestion, we agree to remove the wording of “MU-MIMO with”.
· Regarding to vivo’s second suggestion, we tend to agree that no matter the consecutive scheduled PRBs for UEs are fully overlapped or not, this issue will exist as long as the offset of first scheduled PRB between UEs is odd. Hence it is proper to remove the part “if the consecutively scheduled PRBs for a UE and its co-scheduled UEs are not fully overlapped” which is redundant.
· Besides, the original part “and if their indicated DMRS ports are from the same DMRS CDM group” is replaced to “when the remaining orthogonal antenna port(s) in the same CDM group of an UE are associated with transmission of PDSCH to co-scheduled UE(s)”, which is based on the spec language in TS 38.214.
· Last, the original part “UE does not expect that an offset of the first scheduled PRB of PDSCH between the UE and its co-scheduled UEs is odd” is replaced to “the UE shall assume that an offset of the first PRB of consecutively scheduled PRBs between the UE and its co-scheduled UE(s) is even number”, which is aligned with the spec language in the former paragraph as suggested by companies in offline.
Please check the following updates of the original TP (highlighted in this) to capture the above refinements. For readability, the clean version is provided additionally.
· Adopt the following text proposal in TS38.214.
	5.1.6.2	DM-RS reception procedure
<Unchanged part omitted>
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 

For MU-MIMO with DM-RS configuration enhanced type1, if the consecutively scheduled PRBs for a UE and its co-scheduled UEs are not fully overlapped when the remaining orthogonal antenna port(s) in the same CDM group of an UE are associated with transmission of PDSCH to its co-scheduled UE(s) and  is determined as "wideband", and if their indicated DMRS ports are from the same DMRS CDM group, the UE shall assume does not expect that an offset of the first PRB of consecutively scheduled PRBs of PDSCH between the UE and its co-scheduled UE(s) is even numberodd.
<Unchanged part omitted>



(Clean version)
· Adopt the following text proposal in TS38.214.
	5.1.6.2	DM-RS reception procedure
<Unchanged part omitted>
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number. 

For DM-RS configuration enhanced type1,when the remaining orthogonal antenna port(s) in the same CDM group of an UE are associated with transmission of PDSCH to its co-scheduled UE(s) and  is determined as "wideband", the UE shall assume that an offset of the first PRB of consecutively scheduled PRBs of PDSCH between the UE and its co-scheduled UE(s) is even number.
<Unchanged part omitted>


FL: Thank you. I reflected.

	FL: 
	Please check FL Proposal 2.5.2B

	ZTE
	Thanks for FL’s great effort and companies discussion so far. 
To address the issue mentioned by Nokia in online session morning, we think one simple way can be that for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s), it should be satisfied that (1) the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is not odd, and (2) the length of the consecutively scheduled PRBs of the UE and its co-scheduled UE(s) is odd. 
The following figures are provided to illustrate the above.
       [image: ]  [image: ]
Fig. 1                                    Fig. 2
        [image: ]
Fig. 3
The following updated proposal 2.5.2A and its TP is suggested as following:
Updated Proposal 2.5.2B

For Rel.18 DMRS eType1 for PDSCH, when   is determined as "wideband", and if DMRS ports of an UE and its co-scheduled UE(s) are from the same DMRS CDM group, for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s), the UE does not expect that the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is odd, and UE does not expect that the length of the consecutively scheduled PRBs of the UE and its co-scheduled UE(s) is odd.
FL: Thank you. I captured it as Proposal 2.5.2B2.

	ZTE
	We appreciate very much for companies productive comments and suggestions in multiple rounds of off-offline discussions. Based on that, the following suggested proposal was reached, which can be treated as the potential compromise for way-forward.
Updated Proposal 2.5.2B

For Rel.18 DMRS eType1 for PDSCH, if DMRS ports of an UE and its co-scheduled UE(s) are from the same DMRS CDM group and  is determined as "wideband", for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s), and the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE expects that the following two conditions satisfied in the same time:
(1) the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is even.
(2) the length of a set of consecutively scheduled PRBs of the UE and co-scheduled UE(s) is even.

	
	

	
	



2.6. Joint configuration with dynamic waveform switching
Another related issue is when Rel.18 dynamic waveform switching is configured (i.e. transform precoder is enabled by DCI), whether Rel.18 DMRS ports is applied. The simple solution is to preclude the joint configuration of Rel.18 DMRS ports + Rel.18 dynamic waveform switching.
FL Proposal 2.6B
· If dynamic switching between DFT-S-OFDM and CP-OFDM is configured for PUSCH, the UE doesn’t expect to be configured with the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig.
· Adopt the following text proposal in TS38.214.
	6.2.2	UE DM-RS transmission procedure
<Unchanged part omitted>
When UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 is set to ‘enabled’, the UE doesn’t expect to be configured with the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig.
<Unchanged part omitted>



FL: In Tuesday offline, Ericsson/Nokia proposes the following. Sub-bullet is added to clarify the proposal along with potential TP. Some companies want to check, so we can decide in Nov meeting.
FL Proposal 2.6C
Support joint configuration of Rel.18 DMRS ports and Rel.18 dynamic switching between DFT-S-OFDM and CP-OFDM for PUSCH.
· If UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig, and if the transform precoding enabled is indicated by the scheduling DCI, the UE ignores the configuration of the higher layer parameter enhanced-dmrs-Type_r18 in DMRS-UplinkConfig.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: XX
· Summary of change: XX 
· Consequence if not approved: XX
	6.1.3  UE procedure for applying transform precoding on PUSCH
<Unchanged part omitted>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	If the scheduling grant indicates the transform precoding is enabled for the scheduled PUSCH transmission, the UE ignores the higher layer parameters [enhanced-dmrs-Type_r18] in DMRS-UplinkConfig, if configured, for the DMRS transmission of the scheduled PUSCH transmission.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission with a configured grant
-	If the UE is configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.



FL: In Tuesday offline, Xiaomi, SS, LGE said that we agreed dynamic switching of R18 DMRS ports and 15DMRS ports is not supported already.
	Conclusion (RAN1#112)
Dynamic switching between R15 DMRS port and R18 DMRS port by a scheduling DCI is not supported in Rel-18


FL: On the other hand, after Tuesday offline, Ericsson and Samsung mentioned the following conclusion is only applicable for CP-OFDM. Hence, the dynamic switching of Rel.18 DMRS ports for CP-OFDM and Rel.15 DMRS ports for DFT-S-OFDM is not precluded by the conclusion.
FYI: R18 dynamic switching is specified in the following in TS38.214.
	[bookmark: _Toc45810620][bookmark: _Toc20318039][bookmark: _Toc29674345][bookmark: _Toc146791832][bookmark: _Toc29673211][bookmark: _Toc29673352][bookmark: _Toc11352149][bookmark: _Toc36645575][bookmark: _Toc27299937]6.1.3  UE procedure for applying transform precoding on PUSCH
[bookmark: _Hlk498091854]For a PUSCH scheduled by RAR UL grant, or for a PUSCH scheduled by fallbackRAR UL grant, or for a PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.
For a MsgA PUSCH, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msgA-TransformPrecoder. If higher layer parameter msgA-TransformPrecoder is not configured, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to ‘enabled’, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission with a configured grant
-	If the UE is configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in configuredGrantConfig, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.



Please provide your views.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.7. R16 low PAPR sequence
Qualcomm [22] proposes only Rel.16 low PAPR sequence is applied to Rel.18 DMRS ports.
	On Rel-15 DMRS, there was a bug in sequence design. Rel-15 DMRS uses identical sequence on different CDM groups (combs). With certain precoders, it leads to high PAPR even worse than Gaussian Random variable, as illustrated by the following figure. 
[image: ]
Fig 3: PAPR issue in Rel-15 DMRS design
Fortunately, RAN1 noticed this issue and fixed this in Rel-16. The solution is using different DMRS sequences (via different SC_ID) on different CDM groups.
[image: ]
Fig 4: Solution to the DMRS PAPR issue. 
In our view, Rel-18 DMRS should not repeat the same mistake in Rel-15. Rel-18 DMRS should adopt the Rel-16 solution from day one and not using same DMRS sequence on the two combs. There is no demodulation performance different by using same or different DMRS sequences. Using same DMRS sequences only hurt PAPR, which is not a good design.
Proposal 2:  A UE does not expect configuration of Rel-18 UL DMRS with the same  for different CDM groups.


FL: QC’s proposal makes Rel.16 low PAPR sequence as pre-requisite feature of Rel.18 DMRS ports (i.e. If UE doesn’t support Rel.16 low PAPR sequence, UE cannot support Rel.18 DMRS ports). The issue exists only when UE is indicated with DMRS ports combinations across >1 CDM groups. Hence, the proposal should be limited to this scenario. It means if UE is indicated with DMRS ports combinations on one CDM group, there is no restriction (i.e. either R15 sequence or R16 low PAPR sequence can be configured, depending on UE cap.)
Alt.1:
FL Proposal 2.7B
· A UE does not expect configuration of Rel-18 UL DMRS with the same  for different CDM groups
Sport/fine: QC, Apple
Concern: Samsung, Docomo, OPPO, Ericsson, Futurewei, ZTE, LGE, Google, Lenovo, vivo, Spreadtrum, Nokia/NSB,Xiaomi, New H3C, CMCC, CATT, Ruijie

Alt.2:
FL Proposal 2.7B2
· If dmrs-Uplink is not configured in DMRS-UplinkConfig, UE can be only indicated with DMRS ports combinations in a CDM group.
Sport/fine: QC, Docomo (can live)
Concern: Samsung, OPPO, Ericsson, Futurewei, ZTE, LGE, Google, Lenovo, vivo, Spreadtrum, Nokia/NSB,Xiaomi, New H3C, CMCC, CATT, Ruijie

Please provide your views, if any.
	Company
	Comment

	Docomo
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support. Not all R18 gNB/UE support R16 low PAPR sequence.
FL Proposal 2.7B2: We can live with it. However, it means >4 ranks + R18 DMRS ports needs to support of R16 low PAPR sequence.

	OPPO
	FL Proposal 2.7A: In our understanding, the current specification has already supported the functionality. We cannot see a need for further agreement. If a UE supporting the capabilities of low PAPR DMRS and Rel-18 DMRS, both can be applied. 
FL Proposal 2.7B: We don’t think a UE supporting Rel-18 DMRS should be mandated to support Rel-16 low PAPR DMRS. UE can report the two capabilities separately. 

	Ericsson
	2.7A: Fine to support.
2.7B/2.7B2: We are a bit hesitate to put such restrictions for uplink scheduling. Is this really needed? The issue with PAPR is the UE need to do more backoff if same scramblingID is used for both CDM0 and CDM1, otherwise the Rel-15 DMRS would not work, right?

	Futurewei
	FL Proposal 2.7A: Ok with the intention of the proposal.  Not sure if a new agreement is needed.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	Samsung
	FL Proposal 2.7A: Support. Regarding OPPO’s comment, we understand since it seems low PAPR RS is automatically applied to Rel-18 DMRS as well based on current specification. Hence clarification is beneficial whether any companies have different understanding or not.
FL Proposal 2.7B: Not support. Low PAPR RS is a separate UE feature.
FL Proposal 2.7B2: Not support.

	ZTE
	FL Proposal 2.7A: Fine to support this new feature even in maintenance phase.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	QC
	FL Proposal 2.7A: our view is that, even without any agreement, Rel-16 DMRS sequence is supported for Rel-18 DMRS already. 

FL Proposal 2.7B and 2.7B2: we understand the concern that some UE vendor does not support Rel-16 DMRS sequence for Rel-18 DMRS. But our view is that Rel-15 and Rel-16 DMRS sequences are duplicated functionalities only with minor difference in implementation, which is using a different SC-ID on different Comb. There is no incentive for a Rel-18 UE to implement both versions. If a Rel-18 UE choose to only implement one, it should choose Rel-16 DMRS, which does not have the PAPR issue. 

With the above explanation, we support FL Proposal 2.7B. We can also accept FL Proposal 2.7B2 with the following modification. Basically, the modification says that for a UE CAN support Rel-16 DMRS sequence, NW should use Rel-16 DMRS sequence for that UE to avoid PAPR issue. 

QC updated FL Proposal 2.7B2
If dmrs-Uplink is not configured in DMRS-UplinkConfig, a UE can be only indicated with DMRS ports combinations in a CDM group. If dmrs-Uplink is configured in DMRS-UplinkConfig, a UE does not expect configuration of Rel-18 UL DMRS with the same  for different CDM groups. 

	LGE
	FL Proposal 2.7A: We support the proposal in principle. We understand that the current specification already supports this functionality.
FL Proposal 2.7B: Not support. 
FL Proposal 2.7B2: Not support.

	Google
	2.7A: Support
2.7B: Do not support
2.7B2: Do not support

	Apple
	FL Proposal 2.7A: Support
We are fine with QC’s updated FL proposal 2.7B2

	Lenovo
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	vivo
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	Spreadtrum
	FL Proposal 2.7A: Support
FL Proposal 2.7B/B2: Not support. In our views, low PAPR DMRS is an optimization. Supporting FL Proposal 2.7A should be enough for companies who would like to implement both features.

	Nokia, NSB
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	Huawei, HiSilicon
	FL Proposal 2.7A: Support.
FL Proposal 2.7B/B2: Open to discuss.

	Xiaomi
	FL Proposal 2.7A: Support
FL Proposal 2.7B and FL Proposal 2.7B2: Do not support. 
Well, we get the intentions of these two proposals, which is to avoid high RSRP RS. To do that, R18 UE can apply Rel-16 DMRS sequences. While, if a R18 UE actually does not support R16 DMRS sequences, introducing such kind of restriction is a little bit unreasonable. I mean all the R18 DMRS port(s) could be used even a R18 UE does not support R16 DMRS sequences.

	QC
	We noticed that the wording of previously proposed update FL Proposal 2.7B2 from us is not accurate. Our intention is that, if a UE indicate it can support Rel-16 DMRS sequence, then NW should configure Rel-16 DMRS sequence to avoid PAPR issue on UE Tx. So, we further updated our proposal as following. Basically, the first sentence of the proposal applies to Rel-18 UE only support Rel-15 DMRS sequence, and the second sentence applies to Rel-18 UE supports Rel-16 DMRS sequence. 
QC updated FL Proposal 2.7B2
If dmrs-Uplink is not configured in DMRS-UplinkConfig, a UE can be only indicated with DMRS ports combinations in a CDM group. For a UE indicate supporting lowPAPR-DMRS-PUSCHwithoutPrecoding-r16, the UE does not expect configuration of Rel-18 UL DMRS with the same  for different CDM groups.

We understand the proposal sounds like a restriction to NW scheduling. But please notice that Rel-15 DMRS sequence has a bug and Rel-16 DMRS sequence fixed that bug. For a UE can support Rel-16 sequence, there is really no point to use Rel-15 sequence.  

	New H3C
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	CMCC
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.

	CATT
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support. Same or different DMRS sequence can be applied to DMRS ports included in different CDM group.
FL Proposal 2.7B2: Not support.

	Ruijie
	FL Proposal 2.7A: Support.
FL Proposal 2.7B: Not support.
FL Proposal 2.7B2: Not support.



2.8. OCC disabling
Samsung [11] discusses OCC disabling should be naturally applied to Rel.18 DMRS ports.
	Samsung [11]: In Rel-17 above 52.6 GHz agenda item, the concept of OCC disabling scheme has been adopted to achieve channel estimation performance in case of large subcarrier spacing (e.g., 480kHz, 960kHz) in 52.6 GHz band. In TS38.214, the OCC disabling scheme is implemented as follows: 
	If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.


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



FL: In my understanding, if we don’t make agreement to change the spec., the existing spec. is automatically applied.
FL Proposal 2.8A
· Support OCC disabling scheme for Rel-18 DMRS.
· Note: It is up to editors whether/how to specify the above.
Sport/fine: Samsung, Docomo, QC, Apple, CATT, Ruijie
Concern: Google, vivo?, 
FL Proposal 2.8B offline consensus on Wednesday
· When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The text of OCC disabling in current TS 38.214 v18.0.0 clause 5.1.6.2 is applicable irrespective of configuration of enhanced-dmrs-Type_r18. However, it reduces MU capacity, which is not aligned with purpose of Rel.18 DMRS ports.
· Summary of change: The text of OCC disabling is not applicable if UE is configured with enhanced-dmrs-Type_r18.
· Consequence if not approved: UE behaviour when OCC disabling is configured is not correct for Rel.18 DMRS.
	[bookmark: _Toc36645519][bookmark: _Toc29674289][bookmark: _Toc29673296][bookmark: _Toc29673155][bookmark: _Toc27299890][bookmark: _Toc11352102][bookmark: _Toc20317992][bookmark: _Toc45810564][bookmark: _Toc146791762]5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.
If a UE is configured with higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
< Unchanged parts are omitted >


Sport/fine: 
Concern:

Please provide your views, if any.
	Company
	Comment

	Docomo
	OK

	OPPO
	The Rel-18 DMRS enhancement targets high order MU-MIMO, e.g. with larger co-scheduled UE number. This is no the case for above 52.6 GHz. The motivation is unclear though we are open for this issue. 

	Ericsson
	Need more discussion. This is only for above 52.6 GHz, right?

	Futurewei
	Open for discussion.  As mentioned by other companies, this is for above 52.6 GHz only.  

	Samsung
	Support. As mentioned by other companies, it is 52.6GHz only. The intention is to clarify whether OCC disabling scheme is applied to Rel-18 DMRS or not.

	ZTE
	Fine to discuss, we have the same question with companies to further clarify whether it is needed for Rel-18 DMRS.

	QC
	We support the proposal. 
By the way, we are not sure if the disabling OCC feature is only limit to above 52.6GHz. Yes, this feature is designed under above 52.6Hz WI. But do we have restriction in RAN1 or RAN2 spec say “dmrs-FD-OCC-DisabledForRank1-PDSCH” can only be configured for above 52.6GHz? We are open to further check this.   

	Google
	We failed to see the necessity.

	Apple
	Support

	Lenovo
	We are open for discussion. If OCC disabling is only for 52.6GHz, the motivation for introducing needs being clarified. 

	vivo
	We think it can be configured with legacy DMRS if to disable OCC in 52.6GHz.

	Spreadtrum
	Open to discuss the applicable frequency range.

	Nokia, NSB
	If this is applying only for FR2-2, we are fine, and it is obvious without any clarification. In fact, we don’t see usecase of Rel-18 DMRS for FR2-2. 
If this is for extending OCC disabling to other frequency range, we don’t support. 

	Huawei, HiSilicon
	Open to discuss.

	Xiaomi
	The target of increasing the supported orthogonal DMRS ports is to support high order MU-MIMO in CJT. From our understanding, the Coherent-JT targeting FR1 in considered in R18. We do not think this feature needs to be extended to above 52.6 GHz. Anyway, we are open to discuss FL Proposal 2.8A, but currently we do not support it.
4.Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:

	New H3C
	Open to discuss

	CATT
	Support. According to the current specification, there is no restriction that OCC disabling cannot be configured for Rel-18 DMRS.

	Ruijie
	Support.

	FL
	I added FL Proposal 2.8B.

	
	



3 Specifying objective #5 (>4 layers PUSCH DMRS)
3.1 Antenna port(s) table for PUSCH (rank 5-8) for R18 DMRS
In RAN1#112bis-e, the following agreement was made. Whether to support additional rows can be discussed for PUSCH.
	Agreement
For > 4 layers PUSCH with Rel.18 eType 1/eType 2 DMRS ports, support at least the same DMRS port combination(s) as that for rank = 5,6,7,8 for PDSCH with Rel.18 eType 1/eType 2 DMRS ports at least for full or non-coherent UL codebook based PUSCH and non-codebook based PUSCH.



3 
3.1 
eType1, maxLength1 (rank 5-8)
Per the above agreement in RAN1#112bis-e, the following rows are already agreed. 
Table 7.3.1.1.2-42: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8

	1
	
	

	2
	
	

	3
	
	

	…
	
	

	15
	
	



Table 7.3.1.1.2-43: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8,10

	1
	
	

	2
	
	

	3
	
	

	…
	
	

	15
	
	



Table 7.3.1.1.2-44: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8,9,10

	1
	
	

	2
	
	

	3
	
	

	…
	
	

	15
	
	



Table 7.3.1.1.2-45: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=1, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0,1,2,3,8,9,10,11

	1
	
	

	2
	
	

	3
	
	

	…
	
	

	15
	
	



Ericsson [7] proposes to add some rows. 
	If we consider the PUSCH rank1-4 tables are slightly postponed because of its dependency on PDSCH tables, the rank 5-8 tables are even more delayed. The PDSCH tables with rank>4 are settled on RAN1#114 meeting, with those tables finally in place it is time to determine the PUSCH rank>4 tables. Note that in downlink the antenna ports combinations are limited by UE capability of supported number of layers and codewords, hence the PDSCH DMRS antenna port table includes only restricted set of combinations:
· for maxLength = 1 only one antenna ports combination is supported for each rank, with all combinations use antenna port 0;
· for maxLength = 2 all combinations using antenna ports from first CDM group. 
In NR antenna port 0 is the default port used for fallback DCI. If we only reuse combinations of PDSCH for PUSCH, antenna port 0 is always used when rank>4. It means network can never co-schedule a high rank PUSCH with a UE using fallback DCI. This largely limits the scheduling flexibility. New combination using other antenna ports than 0 shall be supported for maxLength=1 rank 5-7.



FL Proposal 3.1.1.A (rank 5-8)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, additionally support the following rows:
· For rank 5 table support DMRS ports (2,3,9,10,11)
· For rank 6 table support DMRS ports (2,3,8,9,10,11)
· For rank 7 table support DMRS ports (1,2,3,8,9,10,11).
· Note: no more DMRS ports combinations are supported in Rel.18.
Support/fine: Ericsson, ZTE, Ruijie
Concern: OPPO, ZTE, vivo, HW/Hi, CATT, OPPO, Docomo
FL Proposal 3.1.1B for conclusion
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.
Support/fine: OPPO, ZTE, vivo, HW/Hi, CATT, OPPO, Docomo

	Company
	Comment

	OPPO
	Similar to downlink, we don’t think MU-MIMO for a UE configured with rank>4 is a valid case. Hence, we don’t need to enhance this use case. 

	Ericsson
	Support. The case is valid for FWA case, and if network has advanced receiver.

	ZTE
	Support.

	vivo
	Since we have the previous agreement mentioned by FL, i.e., for > 4 layers PUSCH with Rel.18 eType 1/eType 2 DMRS ports, support at least the same DMRS port combination(s) for rank = 5,6,7,8 for PDSCH with Rel.18 eType 1/eType 2 DMRS ports, we think the supported rows for downlink with rank >4 should be naturally supported for uplink.
Besides, we don’t support the add additional rows for MU-MIMO for UE with rank>4.

	Huawei, HiSilicon
	Not support.

	CATT
	Not support. 

	Ruijie
	Support.

	LGE
	Not support. Our view is the same as OPPO.

	
	

	
	

	
	

	
	

	
	



eType1, maxLength2 (rank 5-8)

Table 7.3.1.1.2-50: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-4
	2

	1
	2
	0,1,2,3,8
	1

	2
	1
	0,1,4,5,8
	2

	3
	2
	0,1,4,5,8
	2

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	…
	
	
	

	31
	
	
	



Table 7.3.1.1.2-51: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,6
	2

	1
	2
	0,1,2,3,8,10
	1

	2
	1
	0,1,4,5,8,12
	2

	3
	2
	0,1,4,5,8,12
	2

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	…
	
	
	

	31
	
	
	



Table 7.3.1.1.2-52: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6
	2

	1
	2
	0,1,2,3,8,9,10
	1

	2
	1
	0,1,4,5,8,9,12
	2

	3
	2
	0,1,4,5,8,9,12
	2

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	…
	
	
	

	31
	
	
	



Table 7.3.1.1.2-53: Antenna port(s), transform precoder is disabled, dmrs-Type= eType1, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,4,5,6,7
	2

	1
	2
	0,1,2,3,8,9,10,11
	1

	2
	1
	0,1,4,5,8,9,12,13
	2

	3
	2
	0,1,4,5,8,9,12,13
	2

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	14
	
	
	

	15
	
	
	

	…
	
	
	

	31
	
	
	



Ericsson [7] proposes to add some rows. 
	For eType1 DMRS ports with maxLength = 2, the rank > 4 tables contain only antenna ports from the first CDM group. Combinations of antenna ports from second CDM group only shall be supported to improve the uplink capacity and performance. New combinations for PUSCH using second CDM group are therefore proposed below to be added for rank 5-8 tables.



FL Proposal 3.1.2.A (rank 5-8)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, additionally support the following rows:
· For rank 5 table: support DMRS ports (2,3,6,7,10) with 2 front-load symbols
· For rank 6 table: support DMRS ports (2,3,6,7,10, 14) with 2 front-load symbols
· For rank 7 table: support DMRS ports (2,3,6,7,10,11,14) with 2 front-load symbols
· For rank 8 table: support DMRS ports (2,3,6,7,10,11,14,15) with 2 front-load symbols
· Note: no more DMRS ports combinations are supported in Rel.18.
Support/fine: Ericsson, ZTE, Nokia/NSB
Concern: OPPO, ZTE, vivo, HW/Hi, CATT, OPPO, Docomo
FL Proposal 3.1.1B for conclusion
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.
Support/fine: OPPO, ZTE, vivo, HW/Hi, CATT, OPPO, Docomo

	Company
	Comment

	OPPO
	Similar to downlink, we don’t think MU-MIMO for a UE configured with rank>4 is a valid case. Hence, we don’t need to enhance this use case. 

	Ericsson
	Support. The case is valid for FWA case, and if network has advanced receiver.

	ZTE
	Support.

	vivo
	Since we have the previous agreement mentioned by FL, i.e., for > 4 layers PUSCH with Rel.18 eType 1/eType 2 DMRS ports, support at least the same DMRS port combination(s) for rank = 5,6,7,8 for PDSCH with Rel.18 eType 1/eType 2 DMRS ports, we think the supported rows for downlink with rank >4 should be naturally supported for uplink.
Besides, we don’t support the add additional rows for MU-MIMO for UE with rank>4.

	Nokia, NSB
	Support. 

	Huawei, HiSilicon
	Not support.

	CATT
	Not support.

	Ruijie
	Support.

	LGE
	Not support.

	Docomo
	Not support FL Proposal 3.1.2.A

	
	

	
	

	
	

	
	



eType2, maxLength1 (rank 5-8)

Table 7.3.1.1.2-58: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-4

	1
	2
	0,1,2,3,12

	2
	3
	0,1,2,3,12

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	…
	
	

	31
	
	



Table 7.3.1.1.2-59: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	3
	0-5

	1
	2
	0,1,2,3,12,14

	2
	3
	0,1,2,3,12,14

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	…
	
	

	31
	
	



Table 7.3.1.1.2-60: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3,12-14

	1
	3
	0-3,12-14

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	…
	
	

	31
	
	



Table 7.3.1.1.2-61: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=1, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3,12-15

	1
	3
	0-3,12-15

	2
	
	

	3
	
	

	4
	
	

	5
	
	

	6
	
	

	7
	
	

	8
	
	

	…
	
	

	31
	
	



FL: No company propose to add more rows for rank 5-8.
FL Proposal 3.1.3A for conclusion (rank 5-8) offline consensus on Wednesday
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.
Support/fine: ZTE, vivo, Nokia/NSB, HW/Hi, CATT, Ruijie, New H3C, LGE, Docomo
Please input in the following table.
	Company
	Comment

	ZTE
	Support.

	vivo
	Support

	Nokia, NSB
	Support. 

	Huawei, HiSilicon
	Support.

	CATT
	Support.

	Ruijie
	Support.

	FL (2nd round)
	I added FL Proposal 3.1.3A for conclusion.

	New H3C
	Support

	LGE
	Support

	Docomo
	Support.



eType2, maxLength2 (rank 5-8)

Table 7.3.1.1.2-66: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 5
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-4
	1

	1
	2
	0,1,2,3,6
	2

	2
	2
	0,1,2,3,12
	1

	3
	3
	0,1,2,3,12
	1

	4
	1
	0,1,6,7,12
	2

	5
	2
	0,1,6,7,12
	2

	6
	3
	0,1,6,7,12
	2

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	…
	
	
	

	63
	
	
	



Table 7.3.1.1.2-67: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 6
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	3
	0-5
	1

	1
	2
	0,1,2,3,6,8
	2

	2
	2
	0-3,12,14
	1

	3
	3
	0-3,12,14
	1

	4
	1
	0,1,6,7,12,18
	2

	5
	2
	0,1,6,7,12,18
	2

	6
	3
	0,1,6,7,12,18
	2

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	…
	
	
	

	63
	
	
	



Table 7.3.1.1.2-68: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 7
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8
	2

	1
	2
	0-3,12-14
	1

	2
	3
	0-3,12-14
	1

	3
	1
	0,1,6,7,12,13,18
	2

	4
	2
	0,1,6,7,12,13,18
	2

	5
	3
	0,1,6,7,12,13,18
	2

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	…
	
	
	

	63
	
	
	



Table 7.3.1.1.2-69: Antenna port(s), transform precoder is disabled, dmrs-Type= eType2, maxLength=2, rank = 8
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0,1,2,3,6,7,8,9
	2

	1
	2
	0-3,12-15
	1

	2
	3
	0-3,12-15
	1

	3
	1
	0,1,6,7,12,13,18,19
	2

	4
	2
	0,1,6,7,12,13,18,19
	2

	5
	3
	0,1,6,7,12,13,18,19
	2

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	

	11
	
	
	

	12
	
	
	

	13
	
	
	

	…
	
	
	

	63
	
	
	



FL: No company propose to add more rows for rank 5-8.
FL Proposal 3.1.4A for conclusion (rank 5-8) offline consensus on Wednesday
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.
Support/fine: ZTE, vivo, Nokia/NSB, HW/Hi, CATT, Ruijie, New H3C, LGE, Docomo
If additional combinations are needed for PUSCH, please input in the following table.
	Company
	Comment

	ZTE
	Support.

	vivo
	Support

	Nokia, NSB
	Support. 

	Huawei, HiSilicon
	Support.

	CATT
	Support

	Ruijie
	Support.

	LGE
	Support

	Docomo
	Support

	
	

	
	


3.2 Reserved bit in antenna ports field for PUSCH rank 5-8
In RAN1#114, the following agreement was made.
	Agreement
Confirm the following Working Assumption in RAN1#112 for CB based PUSCH:
· To support PUSCH with rank = 5-8, support the following for enhancement of DMRS port allocation tables.
· Option 1: Separate DMRS ports tables for rank 5,6,7,8 for each of eType1/eType2 and maxLength=1/2 (similar to the current UL DMRS ports table).
· FFS: whether/how to reuse the reserved field in antenna ports field for other purposes can be discussed in AI9.1.4.2 [or AI9.1.3.1].



	ZTE [4]: Although there are several bits reserved in antenna port field of PUSCH with rank 5-8, it is not needed to utilize these bits to indicate information other than DMRS ports. Otherwise, once the demodulation/decoding of this field are not accurate enough, not only the DMRS port indication field will be affected but also the indication of other purpose that used this field. Furthermore, it will negative impact forward compatibility of this field if the reserved bits can be recommissioned for DMRS enhancements on 2CW case in the future. Therefore, we fail to see the necessity of using the reserved field for other purposes.



FL Proposal 3.2A (for conclusion)
· Regarding DMRS enhancements for UL 8Tx transmission, do NOT support to reuse the reserved field in antenna port field for other purposes.
Support/Fine: ZTE, OPPO, Ericsson, Samsung, 
Concern:
FL Proposal 3.2B (for conclusion)
· For UL 8Tx transmission, no more discussion to reuse the reserved field in antenna port field for other purposes.
Support/Fine: ZTE, OPPO, Ericsson, Samsung, ZTE, LGE, Google, Lenovo, vivo, Spreadtrum, Nokia/NSB, New H3C, 
Not needed: QC, HW/Hi, Xiaomi, CATT, Ruijie

FL: No companies propose to reuse reserved bit in AI8.1.3.1. 
	Company
	Comment

	OPPO
	We support this conclusion. However, if RAN1 cannot further agree on any reusing of the filed, that is the consequence. Hence, a conclusion may be unnecessary. 

	Ericsson
	Support

	Samsung
	We are fine, but as FL mentioned, it may not need.

	ZTE
	Support, this conclusion is necessary to avoid repeated discussions in the future.

	QC
	Same view as other companies this proposal is not needed. 

	LGE
	We prefer to reuse the reserved fields for other purposes but can live with majority view.

	Google
	OK

	Apple
	Not needed

	Lenovo
	We support this conclusion.

	vivo
	Support

	Spreadtrum
	Support the proposed conclusion.

	Nokia, NSB
	We can simply make conclusion, “ No more discussion for reusing reserved rows of antenna port filed in Rel-18” 

	Huawei, HiSilicon
	Not needed.

	Xiaomi
	The proposal may not be needed even for a conclusion.

	New H3C
	Fine with proposal

	CATT
	We are fine, but as FL mentioned, it may not need.

	Ruijie
	Not needed as FL mentioned. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3.4 PTRS-DMRS association (38.212)
3.2 
3.3 
3.4 
Fujitsu finds issue that the number of PTRS-DMRS association field for the case maxRank <=4 for 8Tx is not agreed in the following agreement. The current spec. says we use the legacy (i.e. 2-bit) in this case. Fujitsu propose to use the agreed 4-bit association for this case.
	Agreement (RAN1#114)
For partial/non-coherent PUSCH, if 2 port PTRS is configured in maxNrofPorts in PTRS-UplinkConfig, and if more than 4 layers is configured in maxMIMO-Layers [or MaxMIMO-LayersDCI-0-2 in PUSCH-ServingCellConfig],
· Alt.1: The size of PTRS-DMRS association field is 4-bit in DCI format 0_1 [or DCI format 0_2].
Table 1: PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1

	2
	3rd DMRS port which shares PTRS port 0
	2
	3rd DMRS port which shares PTRS port 1

	3
	4th DMRS port which shares PTRS port 0
	3
	4th DMRS port which shares PTRS port 1






FL Proposal 3.4C
· Adopt the following TP for TS 38.212 v18.0.0.
· 
	7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
PTRS-DMRS association – number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are is configured by maxNrofPorts in PTRS-UplinkConfig, PUSCH transmission is two or four ports, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and 1<maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26.
< Unchanged parts are omitted >
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, PUSCH transmission is eight ports, the SRS resource set indicator field is absent, 1<maxRank<=4 and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
-	4 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, PUSCH transmission is eight ports, the SRS resource set indicator field is absent, maxRank>14 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26A.
< Unchanged parts are omitted >


Support/fine: Fujitsu
Concern: 
Please provide your views.
	Company
	Comment

	Fujitsu
	Thanks Moderator for the efforts and we support the proposal

As mentioned by Moderator, in August meeting, it was agreed that for 2-port PTRS, the PTRS-DMRS association is 4 bits for maxRank>4 as shown in the table.

However, we didn’t have agreement on the PTRS-DMRS association for the case of 2-port PTRS with maxRan<=4.

Following the current Rel-18 spec, for the case of 2-port PTRS with maxRank<=4, the legacy 2-bits table (Table 7.3.1.1.2-26) is used for PTRS-DMRS association, as copied below.
[image: ]
With this formulation, it will cause some issue, since the legacy 2-bits PTRS-DMRS association table is designed for 4-Tx PUSCH instead of 8Tx PUSCH transmission.

For 2-port PTRS with maxRank>4, the actual scheduled rank could be less than or equal to 4. For example, with rank-4 transmission, the 4-bits table is used, and each PTRS port could be associated with one DMRS port from the 1st DMRS port to the 4th DMRS port.

However, for 2-port PTRS with maxRan<=4, since the 2-bits table is used, with rank-4 transmission, each PTRS port is associated with one DMRS port from the 1st DMRS port to the 2nd DMRS port. The 3rd DMRS port and the 4th DMRS port are excluded from the association.

So, it can be observed that for the same rank transmission, depending on the maxRank configuration, there could be different PTRS-DMRS association, which doesn’t make sense.

Therefore, we propose solution to resolve this issue. Basically, for maxRank<=4 case, the same 4-bits PTRS-DMRS association table is used. The details can be found in our TP.

	vivo
	In our understanding, when maxRank≤4, since up to 4 DMRS ports would be indicated, thus 2 bits should be indicated with the legacy table, no matter for 8-port PUSCH or legacy PUSCH. The current spec has captured this and clear enough.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3.5 Other proposals
If there is any missing proposal for rank 5-8 PUSCH, please add in the following table. 
	Proposals
	Companies 

	1) Make the following update to Table 6.2.3.1-3A.
	
UL-PTRS-power / 
	The number of PUSCH layers ()

	
	1-8

	
	Full coherent
	Partial coherent
	Non-coherent and non-codebook based

	00
	
	
	

	01
	
	
	

	10
	Reserved

	11
	Reserved



	Spreadtrum

	2) Modification of PTRS-DMRS association for 8Tx in TS38.212
	Fujitsu

	3) PTRS time domain density for PUSCH
	Lenovo, Huawei/HiSilicon

	4) Specify table of 4-bit PTRS-DMRS association field for one PTRS port.
	Sharp



Please provide your views, if any.
	Company
	Comment

	Sharp
	4) For non-codebook-based transmission, a PTRS port index is configured for each SRS resource. If the maximum number of PTRS ports is configured with ‘n2’, and SRS resources indicated by SRI includes the same PTRS port index, the actual number of PTRS ports is 1. That is, when maxRank > 4, and maxNrofPorts in PTRS-UplinkConfig is set to ‘n2’, the actual number of PTRS ports depends on PTRS port indexes of the indicated SRS resources. However, in the current spec, 4-bit PTRS-DMRS association field is supported only for two PTRS ports. Therefore, we think 4-bit PTRS-DMRS association field for one PTRS port is further needed.

	Lenovo
	For a rank 5-8 PUSCH transmission, two PTRS ports may be associated with different CWs and have different time densities. The power boosting of a PTRS port may be different in different scheduled symbols since Qp may be different in different symbols. While in Rel-17, the power boosting of a PTRS port shall always be same in different scheduled symbols. We propose to discuss this issue.

	Huawei, HiSilicon
	Given the potential symbol-level transmission power variation of antenna ports, which is unfriendly to UE implementation, we kindly suggest companies take this issue into consideration. 

	
	

	
	

	
	


4 New UE features for Rel.18 DMRS ports
4.2 DMRS ports in multi-CDM-group

	Huawei/HiSilicon: Considering the high complexity of multi-CDM-group channel estimation, a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW is supported should also be introduced.


FL Proposal 4.2
· Introduce a UE capability indicating whether crossing-CDM-group Rel.18 DMRS port combinations for 1 CW for PDSCH is supported.
Support/fine: Huawei/HiSilicon, Futurewei,
Concern: Docomo, ZTE, 

	Company
	Comment

	Docomo
	We don’t support the proposal. In Rel.15, there was no such UE capability. If we introduce such UE capability, it makes gNB operation more complicated.

	Futurewei
	Support.

	ZTE
	We tend to agree with DOCOMO. Considering the same number of CDM groups between Rel-15 and Rel-18 DMRS ports, why this UE feature is needed for Rel-18 specially? We are open to hear further explanation.

	QC
	This needs more discussion. The motivation and necessity is not clear to us, given we had MU restriction for this.   

	Google
	OK

	Apple
	Don’t see the need for this proposal

	Lenovo
	We agree with Docomo’s view but are open for more discussion on the motivation and necessity. 

	vivo
	Don’t support

	Nokia, NSB
	Agree with Docomo’s comment. This is already supported since Rel-15. 

	Huawei, HiSilicon
	Support given the high complexity of multi-CDM-group channel estimation.

	Ruijie
	Support.

	
	

	
	


5 Conclusion
One typo is fixed in yellow, by Sharp’s offline comment.
FL Proposal 2.1.2.B (rank 1-4) Comeback on Thursday
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 1-4 in RAN1#114 agreement, additionally support/remove the following rows:
· For rank 2 table: support row 21-29, remove row 13, 18, 19.
· For rank 3 table: support row 3-5 and row 11-14 with following modification of row 3, and remove row 9,10. 
· For rank 4 table: support row 4, row 7, row 11-16, with following modification of row 7
Table 7.3.1.1.2-48: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[3
	2
	9-11 8-10
	1]


Table 7.3.1.1.2-49: Antenna port(s), transform precoder is disabled, dmrs-Type=eType1, maxLength=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	[7
	2
	1,3,5,7 8,10,12,14
	2]



FL: On Wednesday offline, the following is offline outcome.
FL: On Wednesday offline, all companies except Huawei/HiSilicon were fine with FL P3.1.1.A. Check the final situation in online. I added one note to make sure no more DMRS ports combination will be added for this case.
FL Proposal 3.1.1.A (rank 5-8)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, additionally support the following rows:
· For rank 5 table support DMRS ports (2,3,9,10,11)
· For rank 6 table support DMRS ports (2,3,8,9,10,11)
· For rank 7 table support DMRS ports (1,2,3,8,9,10,11).
· Note: no more DMRS ports combinations are supported in Rel.18.
Concern: Huawei/HiSilicon
FL Proposal 3.1.1B for conclusion (FL: Alternative if the above is not agreed)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

FL: On Wednesday offline, all companies except Huawei/HiSilicon were fine with FL P3.1.2.A. Check the final situation in online.
FL Proposal 3.1.2.A (rank 5-8)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, additionally support the following rows:
· For rank 5 table: support DMRS ports (2,3,6,7,10) with 2 front-load symbols
· For rank 6 table: support DMRS ports (2,3,6,7,10, 14) with 2 front-load symbols
· For rank 7 table: support DMRS ports (2,3,6,7,10,11,14) with 2 front-load symbols
· For rank 8 table: support DMRS ports (2,3,6,7,10,11,14,15) with 2 front-load symbols
· Note: no more DMRS ports combinations are supported in Rel.18.
Concern: Huawei/HiSilicon
FL Proposal 3.1.1B for conclusion(FL: Alternative if the above is not agreed)
· For the antenna ports indication in Rel.18 eType1 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

FL: On Wednesday offline, we made the following 3 offline consensus.
FL Proposal 3.1.3A for conclusion (rank 5-8) offline consensus on Wednesday
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 1 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.
FL Proposal 3.1.4A for conclusion (rank 5-8) offline consensus on Wednesday
· For the antenna ports indication in Rel.18 eType2 DMRS ports with maxLength = 2 for PUSCH for rank 5-8, no more DMRS ports combinations are supported in Rel.18.

FL Proposal 2.8B offline consensus on Wednesday
· When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
· Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The text of OCC disabling in current TS 38.214 v18.0.0 clause 5.1.6.2 is applicable irrespective of configuration of enhanced-dmrs-Type_r18. However, it reduces MU capacity, which is not aligned with purpose of Rel.18 DMRS ports.
· Summary of change: The text of OCC disabling is not applicable if UE is configured with enhanced-dmrs-Type_r18.
· Consequence if not approved: UE behaviour when OCC disabling is configured is not correct for Rel.18 DMRS.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE.
If a UE is configured with higher layer parameter enhanced-dmrs-Type_r18, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
< Unchanged parts are omitted >



FL: ZTE made the compromised proposal. I think the following proposal is good compromise for both sides. I suggest to take the following.
Updated Proposal 2.5.2B4 (Update from ZTE’s version)

For Rel.18 DMRS eType1 for PDSCH, if DMRS ports of an UE and its co-scheduled UE(s) are from the same DMRS CDM group and  is determined as "wideband", for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s), and the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE expects that the following two conditions satisfied in the same time:
· (1) the offset between the first scheduled PRBs of the UE and its co-scheduled UE(s) is even.
· (2) the length of a set of consecutively scheduled PRBs of the UE and co-scheduled UE(s) is even.

FL Proposal 3.2B (for conclusion)
· For UL 8Tx transmission, no more discussion to reuse the reserved field in antenna port field for other purposes.
Support/Fine: ZTE, OPPO, Ericsson, Samsung, ZTE, LGE, Google, Lenovo, vivo, Spreadtrum, Nokia/NSB, New H3C, 
Not needed: QC, HW/Hi, Xiaomi, CATT, Ruijie

4 
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Appendix
Previous agreements are summarized: RAN1 Agreements 9.1.3.1 DMRS - post-RAN1-114_v00.docx
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Table  7.3.1.1.2 - 26:  PTRS - DMRS association or Second PTRS - DMRS  association for UL PTRS port s   0   and 1  

Value   of MSB  DMRS port   Value   of LSB  DMRS port  

0  1 st   DMRS port   which shares  PTRS port 0   0  1 st   DMRS port   which shares  P T RS port 1  

1  2 nd   DMRS port  which shares  PTRS port 0   1  2 nd   DMRS port  which shares  PTRS port 1  
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