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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. 
2.2. 
2.3. 
2.1 FD-OCC misalignment of eType1
1.1 
1.2 
1.3 
1.4 
1.4.1 
In ZTE [5], the following is discussed.
	ZTE [5]: As illustrated in Figure 1, it assumes that the target UE1 is not able to handle orphan RE issue (a.k.a. with the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS) while the co-scheduled UE2 is able to handle the orphan RE issue (a.k.a. without the scheduling restriction for FD-OCC length 4 in Rel.18 eType 1 DMRS), where UE1 is indicated with Rel-18 eType1 DMRS port#0 with FD-OCC code [+1, +1, +1, +1] and UE2 is indicated with Rel-18 eType1 DMRS port#8 with FD-OCC code [+1, +1, -1, -1] within the same CDM group. Furthermore, UE1 is scheduled with 4 consecutive PRBs and UE2 is scheduled with 2 consecutive PRBs as shown in Figure 1, where the overlapped part is PRB1 and PRB2. Consequently, it can be noted that FD-OCC misalignment 1 marked in red may introduce the non-orthogonality on the first 2 REs of PRB1 for UE1, because REs# {0, 2} of PRB1 is bundled with REs# {8, 10} of PRB0 for UE1 with FD-OCC of [+1, +1, +1, +1] and REs# {0, 2} of PRB1 for UE2 are associated with FD-OCC of [-1, -1]. Likewise, FD-OCC misalignment 2 marked in blue may also introduce a non-orthogonal DMRS port on the last 2 REs of PRB2 for UE1, because REs# {0, 2} of PRB3 is bundled with REs# {8, 10} of PRB2 for UE1 with FD-OCC of [+1, +1, +1, +1], and REs# {8, 10} of PRB2 for UE2 are associated with FD-OCC of [+1, +1].
[image: ]
Figure 1: PRB offset of the first scheduled PRB is odd (i.e., 1) between UEs in MU-MIMO
In order to address this issue, it was figured out by companies that two scheduling restrictions can be considered to address these two parts of FD-OCC misalignment as follows:
· Restriction 1: Specify that the all the scheduled UEs should be scheduled with an even PRB offset from the first scheduled PRB. 
As shown in Figure 2, the PRB offset between the first scheduled PRB of UE1 and UE2 is even (e.g., 0 in Figure 2), and then DMRS ports are orthogonal in PRB1 compared with the scheduling of UE2 in Figure 1. However, another issue should be noticed. If the overlapped of consecutively scheduled PRBs is odd, (e.g., 3 PRBs in Figure 2), the FD-OCC misalignment 2 still exists. As illustrated in Figure 2, DMRS port#0 with FD-OCC of [+1, +1] on REs {8, 10} of PRB2 for UE1 is not orthogonal with DMRS port#8 with FD-OCC of [+1, +1] on the same REs for UE2. In this case, another scheduling restriction 2 should be further considered.
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Figure 2: PRB offset of the first scheduled PRB is even (i.e., 0) between UEs in MU-MIMO
· Restriction 2: Specify that the length of overlapped PRBs of consecutively scheduled PRBs between UE1 and UE2 is even. 
As shown in Figure 3, one more scheduling restriction is introduced about the length of overlapped of consecutively scheduled PRBs between the target UE1 and its co-scheduled UE2. Compared with Figure 2, the FD-OCC misalignment 2 on the orphan overlapped PRB (i.e. PRB2) could be avoided.
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Figure 3: The length of overlapped of consecutively scheduled PRB is even (i.e., 2) between UEs in MU-MIMO
To address the issue of interference introduced by FD-OCC misalignment of Rel-18 eType1 DMRS in MU-MIMO, it is proper to utilize the updated proposal 2.5.2B4 that reached in the last meeting as the starting point for way forward. Consequently, we have the following proposal and text proposal.


FL Proposal 2.1
For the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s) in Rel.18 DMRS eType1 for PDSCH, if DMRS ports of a UE and its co-scheduled UE(s) are from the same DMRS CDM group, and if the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE expects that the following two conditions are satisfied at 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 each set of consecutively scheduled PRBs of the UE and co-scheduled UE(s) is even.
Support/fine: ZTE, CMCC, Sharp, Samsung, OPPO, [HW], FW, Lenovo, Nokia/NSB, New H3C, Sharp, Spreadtrum, MTK, Ruijie, QC, vivo, CATT, Xiaomi
Concern: Google, Ericsson
FL: “a” is updated to “each” in (2) per Spreadtrum’s contribution.
FL Proposal 2.1A (TP of Proposal 2.1)
· Adopt the following TP for TS 38.214 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, if DMRS ports of the UE and its co-scheduled UEs are from the same DMRS CDM group, and if the UE is not indicating with UE capability of [noSchedulingRestriction-r18], the offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs should not be odd. Further, the length of overlapped PRBs of consecutively scheduled PRBs between the UE and its co-scheduled UEs should not be odd. Otherwise, the orthogonality of the scheduled DMRS ports in MU-MIMO scenario may 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 DMRS configuration enhanced type1, UE expects that an offset of the first scheduled PRBs of PDSCH between the UE and its co-scheduled UEs is even and the length of overlapped PRBs of the consecutively scheduled PRBs is even, for the DMRS ports of the UE and its co-scheduled UEs are from the same DMRS CDM group and the UE is not indicating with UE capability of [noSchedulingRestriction-r18].
· Consequence if not approved: Rel-18 eType 1 DMRS ports cannot be orthogonal for some cases in MU-MIMO scenario.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1,
-	if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
-	if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemes-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and the offset of each set of consecutively scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number.
-	otherwise,
-	if the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs for PDSCH is even, and the offset of each set of consecutively scheduled PRB for PDSCH 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), if the UE is not indicating UE capability of [noSchedulingRestriction-r18], for the consecutively scheduled PRBs of the UE overlapped with that of its co-scheduled UE(s), 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, and the length of overlapped PRBs between the consecutively scheduled PRBs of the UE and its co-scheduled UE(s) is even number.
< Unchanged parts are omitted >


Support/fine: ZTE
Concern: 

If the above is discussed, Google mentions the following.
	In RAN1 #114b, it was discussed whether additional MU-MIMO scheduling restriction like whether the NW should always make sure the DMRS ports for the scheduling UEs and co-scheduling UEs are orthogonal. To keep orthogonal DMRS ports could be beneficial for the UE with advanced receivers for interference cancellation, but it could reduce the potential MU-MIMO order. Currently the NW can schedule MU-MIMO based on two different DMRS sequences. 
Further, current minimum PDSCH processing delay does not count the impact form advanced receivers. If advanced receivers need to be considered, RAN1 should first study the additional minimum PDSCH processing delay. In addition, advanced receiver should be optional UE feature, which is different from the orphan RE handling UE feature. Therefore, further MU-MIMO related restrictions to facilitate the advanced receiver should not be based on the existing UE feature for orphan RE handling, but a new UE feature should be introduced.
Proposal 1: If further scheduling restriction on MU-MIMO to facilitate the advanced receiver needs to be supported, RAN1 should study the following aspects:
· Additional PDSCH processing delay for the scheduling restriction
· Introduce new UE feature for the new scheduling restriction on MU-MIMO instead or reusing the UE feature for orphan RE handling


Re Google’s proposal:
Support/fine: Google, Xiaomi
Concern: Samsung (in AI5), ZTE (in AI5), Huawei/HiSilicon (in AI5), Futurewei, Lenovo, (in AI5), Nokia/NSB (in AI5), Spreadtrum, Ruijie (in AI5), Ruijie, MTK(in AI5), QC (in AI5), vivo (in AI5), CATT (in AI5)

Please provide your views on FL Proposal 2.1/2.1A and Google’s proposal.
	Company
	Comment

	Samsung
	Regarding FL Proposal 2.1, we support a proposal in ZTE’s tdoc as follows, and our understanding is that FL Proposal 2.1A is based on the following proposal.
[bookmark: OLE_LINK7][bookmark: OLE_LINK6]Proposal 1: 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 the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE expects that, for the consecutively scheduled PRBs of the UE overlapped with that of co-scheduled UE(s),
· the offset between the first PRB of the consecutively scheduled PRBs of the UE and its co-scheduled UE(s) is even.
· the length of overlapped PRBs between the consecutively scheduled PRBs of the UE and co-scheduled UE(s) is even.
Regarding Google’s proposal, we are not sure whether it is related to a reduced ML receiver which is relevant on MU-MIMO assist signalling brought by RAN4. If so, we can discuss on AI 5.

	ZTE
	FL Proposal 2.1/2.1A: Support. Although we do not tend to introduce further scheduling restriction from infra vendor’s perspective, we respect to address this issue in terms of receiver performance degradation/complexity in UE side.
Google’s Proposal: We share the similar to Samsung that it should be discussed in AI 5 in terms of the required DCI signalling for R-ML receiver on MU-MIMO, if deemed necessary.

	Google
	FL proposal 2.1/2.1A: We do not support to modify current UE FG noSchedulingRestriction-r18, since this UE FG is about the channel estimation for the target UE, but has nothing to do with interference estimation or cancellation for MU-MIMO. If the scheduling restriction for MU-MIMO is needed, it should be based on a new UE FG. But such advanced receiver should require additional UE complexity, which is not covered in current minimum PDSCH processing delay. 
We also feel this proposal has something to do with the MU-MIMO assist signalling. Without the MU-MIMO assist signalling, the only the scheduling restriction cannot make the system work. If this is for the case without MU-MIMO assist signalling, it means UE has to do blind detection, which should require larger PDSCH processing delay.

	OPPO
	We support FL Proposal 2.1. Such restriction is beneficial to avoid potential performance loss at UE receiver. Regarding Google’s proposal, we think this proposal has nothing to do with interference estimation or cancellation for MU-MIMO, but just to ensure the orthogonality among multiplexing UEs. 

	Huawei, HiSilicon
	Regarding FL Proposal 2.1/2.1A, fine to further discuss.
Regarding Google’s proposal, from our understanding, the scheduling restriction proposed by ZTE targets at basic MMSE-IRC receiver. If the proposal is relevant to MU-MIMO assisting signalling, agree with Samsung that this should be discussed in AI 5.

	Futurewei
	FL Proposal 2.1/2.1A: We are ok with the proposal in principle.
Google’s proposal: Agree with Samsung that this should be discussed in AI 5. 

	Lenovo
	FL Proposal 2.1/2.1A: We are fine with the proposal in principle.
Google’s Proposal: We have the similar view that it can be discussed in AI 5.

	Nokia, NSB
	FL Proposal 2.1/2.1A: We are open to discuss, ok with the proposal in principle. As already indicated, we are worrying that such too much detail increases the specification text to reduce the readability.
Google’s proposal: Agree with Samsung that this should be discussed in AI 5.

	[bookmark: _Hlk150535132]New H3C
	FL Proposal 2.1/2.1A: We are ok with the proposal in general.

	Sharp
	FL Proposal 2.1/2.1A: Support to avoid misalignment of FD-OCC window between the UE and co-scheduled UEs.

	[bookmark: _Hlk150535981]Spreadtrum
	FL Proposal 2.1: Support. Regarding Google’s proposal, we don’t see the relationship between this issue and MU-MIMO assist signalling defined by RAN4.

	Ericsson
	We don’t support FL Proposal 2.1/2.1A.
As we stated on last meeting, the gain of this additional restriction is not verified. The issue is related to UE implementation of interference cancellation of co-scheduled UEs, also related to MU-MIMO paring decision of the network. If the paired UEs are in different beams, there’s minimum impact for the target UE even if a co-scheduling UE is somehow scheduled with orphan RB. From network paring and scheduling perspective, this scenario is a corner case, the PRGs are anyway aligned as requested by legacy MU-MIMO co-scheduling restrictions. 
For a corner case with unclear gain, we don’t want to capture such restriction in the specs and put network in a constrained position with no clear benefit.

	MediaTek
	Share similar views as Samsung

	Ruijie
	FL Proposal 2.1/2.1A: Support. This restriction is beneficial for performance at UE receiver. 
Google’s proposal: Not relevant in this AI.

	QC
	FL Proposal 2.1/2.1A: we support these proposals in general. The exact wording of the TP could be further discussed. For example, we can take current specification and small clarification that the current restriction applies to all co-scheduled UEs as well.
Regarding Google’s proposal: we have same view as Huawei. The scheduling restriction proposed by ZTE is for DMRS processing for basic MMSE-IRC receiver which does not do MU joint demod or IC for PDSCH data. The advanced UE is Google’s proposal seems R-ML receiver which does MU joint demod or IC for PDSCH data, that is out of the scope of this DMRS related discussion. 

	vivo
	FL Proposal 2.1/2.1A: Support the FL proposal. It seems the TP in proposal 2.1A is not very aligned with the current FL proposal. We can agree the proposal firstly and then further discuss the TP later.
Google’s proposal: It should be discussed in AI 5.

	CATT
	FL Proposal 2.1/2.1A: Support in principle.
Google’s proposal: Agree with Samsung and other companies that this should be discussed in AI 5.

	Xiaomi
	FL Proposal 2.1/2.1A: Support
Google’s proposal: Fine

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.2 Joint configuration with dynamic waveform switching
When Rel.18 dynamic waveform switching is configured (i.e. transform precoder is enabled by DCI), whether Rel.18 DMRS ports is applied should be clarified. 
Alt.1: preclude the joint configuration of Rel.18 DMRS ports + Rel.18 dynamic waveform switching.
FL Proposal 2.2A (Alt.1)
· 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>
For PUSCH repetition Type B, the DM-RS transmission procedure is applied for each actual repetition separately based on the allocation duration of the actual repetition. A UE is not expected to be indicated with an antenna port configuration that is invalid for the allocated duration of any actual repetition.
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>


Support/Fine: Apple, OPPO, Lenovo, Sharp, LGE, MTK, vivo [HW, FW]
Concern:

Alt.2: Support joint configuration of Rel.18 DMRS ports + Rel.18 dynamic waveform switching.
FL Proposal 2.2B (Alt.2)
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: If UE is configured with both Rel.18 DMRS ports and the dynamic waveform switching for PUSCH, and if the scheduling DCI indicates DFT-S-OFDM, DMRS Type of the scheduled PUSCH is not clear.
· Summary of change: In the above case, UE ignores enhanced-dmrs-Type_r18 in DMRS-UplinkConfig. 
· Consequence if not approved: In the above case, UE behaviour is undefined.
	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 UE is configured with the higher layer parameter enhanced-dmrs-Type-r18 in DMRS-UplinkConfig, and 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.


Support/fine: Ericsson, CATT, Docomo, Samsung, ZTE, Google, Nokia/NSB, New H3C, Spreadtrum [HW, FW], Ruijie, QC, Xiaomi
Concern:

FL: We agreed dynamic switching of R18 DMRS ports and 15 DMRS ports is not supported already. In RAN1#114bis, some companies mentioned the intention of the conclusion was for CP-OFDM waveform.
	Conclusion (RAN1#112)
Dynamic switching between R15 DMRS port and R18 DMRS port by a scheduling DCI is not supported in Rel-18


Please provide your views.
	Company
	Comment

	Docomo
	Support FL Proposal 2.2B (Alt.2). We think both R18 DMRS and R18 dynamic waveform switching are useful. If we allow joint configuration, gNB can avoid unnecessary RRC reconfiguration.

	Samsung
	Support FL Proposal 2.2B (Alt.2) to facilitate the benefit from dynamic waveform switching.

	ZTE
	Support FL Proposal 2.2B (Alt.2).

	Google
	Support Alt2

	OPPO
	Support Alt1. 
If dynamic switching between DFT-S-OFDM and CP-OFDM and Rel-18 DMRS can be configured for PUSCH, when the waveform is dynamically switched to DFT-S-OFDM, the DMRS should be switched to Rel-15 DMRS together. That is actually dynamic switching between R15 DMRS port and R18 DMRS port, which is not supported, considering channel estimator at UE. 

	Huawei, HiSilicon
	Fine to further discuss.

	Apple
	Support Alt. 1. Share similar view as Oppo, basically, support Alt 2 would mean supporting dynamic switching between R15 DMRS and R18 DMRS, which we don’t support. Furthermore, this will create dependency on DWS field, which is definitely not desirable

	Futurewei
	We are open to discuss both alternatives.

	Lenovo
	According to the conclusion in previous meeting, we support FL Proposal 2.2A (Alt.1) to avoid DCI level switching between R15 DMRS port and R18 DMRS port.

	Nokia, NSB
	Support Alt 2. Frankly speaking, there is no definition of dmrs_Type for DFT-s-OFDM. This is rather literary than technical. 

	New H3C
	We slightly prefer alt.2 and open to discuss about alt.1

	[bookmark: _Hlk150535326]Sharp
	Support Alt 1. We don’t see the necessity of Alt 2. This is because MU-MIMO scenario basically assumes high SINR, while dynamic waveform switching is for coverage enhancement.

	Spreadtrum
	Prefer Alt2 considering it’s for UL transmission.

	LGE
	Support Alt1. In our view, this discussion seems to be similar to the discussion in the CE item at the previous meeting. It was concluded that “the UE does not expect that the Transform precoder indicator field in the DCI with the scheduling grant indicates that transform precoding is enabled”.

	Ericsson
	Support FL proposal 2.2B. The TP is an editorial clarification, as for DFT-s-OFDM only Type 1 DMRS is applicable.

	MediaTek
	Support Alt1

	Ruijie 
	Support FL Proposal 2.2B (Alt.2).

	QC
	On high level, we sort of agree that Rel-18 does not support dynamic switch between Rel-15 and Rel-18 DMRS. But we also acknowledge that conclusion was mainly for DL when we discuss it. On UL, we see the justification mentioned by DCM, Alt 2 can avoid unnecessary RRC reconfiguration. Therefore, we can support Alt 2. Of course, Alt 1 is also fine to us.  

	vivo
	Support Alt1 to avoid dynamic switching.

	CATT
	Support FL Proposal 2.2B (Alt.2). Alt.2 provides more scheduling flexibility for uplink transmission. When waveform is switched dynamically, DMRS type reconfiguration can be avoided.

	ZTE2
	We are wondering whether it is companies understanding that dynamic switching between Rel-15 and Rel-18 DMRS is forbidden? As per the previous conclusion, our understanding is the indication of this switching is precluded rather than the switching itself. If majority believe it cannot be implemented by UE to support dynamic switching between Rel-15 and Rel-18 DMRS, we think it is needed to discuss how to determine DMRS type (either Rel-15 DMRS or Rel-18 DMRS) in case of DCI fallback to format 1_0 or 0_0. According to the current spec as follows, Rel-15 DMRS port 0 is used and then it means dynamic switching between Rel-15 and Rel-18 DMRS is mandatory to Rel-18 UE configured with eType 1/2 DMRS. Otherwise, DCI fallback to format 1_0 and 0_0 should be excluded once Rel-18 DMRS is configured, but we think it is not feasible due to DCI fallback to format 1_0/0_0 besides RRC configuration ineffective have higher priority.
· TS 38.214-i00
	[bookmark: _Toc146641022][bookmark: _Toc45810564][bookmark: _Toc27299890][bookmark: _Toc29673155][bookmark: _Toc36645519][bookmark: _Toc11352102][bookmark: _Toc29673296][bookmark: _Toc20317992][bookmark: _Toc29674289]5.1.6.2  DM-RS reception procedure
...
When receiving PDSCH scheduled by DCI format 1_0, 4_0, or 4_1, or receiving PDSCH before dedicated higher layer configuration of any of the parameters dmrs-AdditionalPosition, maxLength and dmrs-Type, the UE shall assume that the PDSCH is not present in any symbol carrying DM-RS except for PDSCH with allocation duration of 2 symbols with PDSCH mapping type B (described in clause 7.4.1.1.2 of [4, TS 38.211]), and a single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 1000 is transmitted, and that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE and in addition
-	For PDSCH with mapping type A and type B, the UE shall assume dmrs-AdditionalPosition='pos2' and up to two additional single-symbol DM-RS present in a slot according to the PDSCH duration indicated in the DCI as defined in Clause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
...
[bookmark: _Toc146641111][bookmark: _Toc29674358][bookmark: _Toc36645588][bookmark: _Toc45810637][bookmark: _Toc29673224][bookmark: _Toc29673365][bookmark: _Toc20318051][bookmark: _Toc11352161][bookmark: _Toc27299949]6.2.2  UE DM-RS transmission procedure
...
When transmitted PUSCH is neither scheduled by DCI format 0_1/0_2 with CRC scrambled by C-RNTI, CS-RNTI, SP-CSI-RNTI or MCS-C-RNTI, nor corresponding to a configured grant, nor being a PUSCH for Type-2 random access procedure, the UE shall use single symbol front-loaded DM-RS of configuration type 1 on DM-RS port 0 and the remaining REs not used for DM-RS in the symbols are not used for any PUSCH transmission except for PUSCH with allocation duration of 2 or less OFDM symbols with transform precoding disabled, additional DM-RS can be transmitted according to the scheduling type and the PUSCH duration as specified in Table 6.4.1.1.3-3 of [4, TS38.211] for frequency hopping disabled and as specified in Table 6.4.1.1.3-6 of [4, TS38.211] for frequency hopping enabled, and 
...




	Xiaomi
	Support Alt.2.
At first, we were afraid that this joint configuration might lead to the dynamic switching between legacy DMRS and R18 DMRS, which would not be supported in R18. While, it is more like a fallback behaviour that the R18 DMRS needs to fallback to legacy DMRS when the waveform switches from CP-OFDM to DFT-s-OFDM. Then we are OK with Alt.2.

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.3 MU-restriction b/w R15 and R18 DMRS
In RAN1#114bis, we made the following agreement. All we need to do is to capture the TPs in spec. However, during the email discussion after RAN1#114bis, some companies proposed to remove the first half of the TP of FL Proposal 2.2B, and FL Proposal 2.2B is captured with [ ] in the latest CR of TS38.214 (R1-2310761). The summary of email discussion of the CR is R1-2310717.
	Agreement
The following TPs in R1-2310278 are agreed for the editor’s CR.
· FL Proposal 2.2A
· [bookmark: _Hlk150184023]FL Proposal 2.2B
· FL Proposal 2.3B
Relevant side information can be found in R1-2310466.


The above FL proposal 2.2B is the following.
	FL Proposal 2.2B
· Adopt the following TP for TS38.214.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer- parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.
< Unchanged parts are omitted >





We made the agreement with the explicit TP in RAN1#114bis. From procedure perspective, we should capture it in TS38.214 without modification.
FL Proposal 2.3A (Alt.1: Capture the agreed TP)
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: Agreed TP (FL Proposal 2.2B in R1-2310278) is captured with [] in TS38.214.
· Summary of change: Capture the agreed TP of FL Proposal 2.2B in R1-2310278.
· Consequence if not approved: The spec does not capture the agreement.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]
< Unchanged parts are omitted >


Support/fine: OPPO, Samsung, Docomo, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, CATT, Xiaomi
Concern: 

	Ericsson[2]: We had following agreements in previous meetings:
Agreement (RAN1 113)
The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· 3) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.15-17 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
· FFS: 4) For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
Agreement (RAN1 114)
· The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group
The intension of above agreements is to ensure the UE performance if configured with Rel-15 DMRS ports. First agreement makes sure Rel-15 to Rel-17 UE will not get co-scheduled with Rel-18 new ports, since the Rel-15 UE is not aware of the existing of Rel-18 new ports and can suffer performance issue. The second agreement makes sure even for a Rel-18 UE configured with Rel-15 DMRS ports, the network should avoid scheduled it with Rel-18 new ports, hence the Rel-18 UE can reuse its implementation of Rel-15 DMRS. For UE configured Rel-18 DMRS ports, there’s no limitation for scheduling of Rel-18 DMRS with Rel-15 DMRS, since the UE can handle the Rel-18 legacy DMRS ports that are identical to the Rel-15 DMRS ports. 



Samsung provides summary of allowed combination of MU based on the agreements, and it means FL Proposal 2.3A has no issue (O: Allowed, X: Not allowed).
	For Rel-15 Type1 DMRS and Rel-18 eType1DMRS
	
	Rel-15 DMRS
	Rel-18 DMRS
Ports: 1000-1007
	Rel-18 DMRS
Ports: 1008-1015

	Rel-15 DMRS
	O
	O
	X

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

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



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

	Rel-15 DMRS
	O
	O
	X

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

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






FL Proposal 2.3B (Alt.2: Update the agreed TP) (FL: This proposal reverts RAN1#114bis agreements.)
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: One of the TP sentences captured in 38.214 draft CR is erroneous and redundant. UE configured with Rel-18 DMRS ports can handle the Rel-15 DMRS ports because Rel-18 DMRS ports is a super set of Rel-15 DMRS ports, there’s no issue from UE side to handle Rel-15 DMRS ports, however with the erroneous sentence a UE configured with Rel-18 ports get co-scheduling restriction with legacy DMRS ports.
· Summary of change: Remove the redundant text.
· Consequence if not approved: The spec captures wrong intension of MU-MIMO co-scheduling for a UE configured with Rel-18 DMRS ports.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]
< Unchanged parts are omitted >


Support/fine: Ericsson, Google
Concern: 

Please provide your views on FL proposal 2.3A vs. 2.3B.
	Company
	Comment

	Docomo
	Support FL proposal 2.3A and agree with Samsung’s assessment. We don’t need to revert the agreement.

	Samsung
	Support FL proposal 2.3A.

	Google
	Support proposal 2.3B. It seems the original agreement as follows is unclear. However, it looks to be aligned with proposal 2.3B.
Agreement
The following MU-MIMO within a CDM group between Rel.15 DMRS ports and Rel.18 DMRS ports is not supported:
· For PDSCH, between Rel.18 UE1 indicated with Rel-18 New ports (eType1: ports 1008-1015, eType2: ports 1012-1023) and Rel.18 UE2 indicated with Rel.15 DMRS ports in a CDM group.
· UE does not expect such MU-MIMO within a CDM group


	OPPO
	Support FL proposal 2.3A.
We think the agreement is very clear. With 2.3B, the restriction only applies to Rel-18 UEs not configured with the higher layer parameter enhanced-dmrs-Type_18 and Rel-18 UEs with ports 1008-1015 for eType 1 DMRS or ports 1012-1023 for eType 2 DMRS. The multiplexing between Rel-18 new ports and Rel.15-17 UE2 is still allowed, which is inconsistent with the agreement.

	Huawei, HiSilicon
	Support FL proposal 2.3A.

	Apple
	Support proposal 2.3A

	Futurewei
	Support FL Proposal 2.3A.

	Lenovo
	Support FL Proposal 2.3A.

	Nokia, NSB
	Fine with FL Proposal 2.3A.

	New H3C
	Support FL Proposal 2.3A.

	Sharp
	Support FL proposal 2.3A.

	Spreadtrum
	We prefer to keep all sentences, thus support FL proposal 2.3A.

	LGE
	Support FL proposal 2.3A.

	Ericsson
	Support FL Proposal 2.3B. 
The spec text shall reflect the intension of the agreement, that’s why we need specs. With the first sentence of this TP one can get misguided that a Rel-18 UE can’t handle Rel-15 DMRS. Proposal 2.3B does not revert the original agreement, rather a correction aims to clarify the intension of the agreement.

	MediaTek
	Support Proposal 2.3A

	Ruijie
	Support FL proposal 2.3A.

	QC
	Support proposal 2.3A

	vivo
	Support FL proposal 2.3A.

	CATT
	Support FL Proposal 2.3A.

	Xiaomi
	FL Proposal 2.3A: Support
FL Proposal 2.3B: Support
The restriction is Rel.18 UE1 indicated with Rel-18 New ports is not supposed to be co-scheduled with Rel.15-17 UE2 indicated with Rel.15 DMRS ports and Rel.18 UE2 indicated with Rel.15 DMRS ports. In the second sentence, the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18 can be the “Rel.15-17 UE2” or “Rel.18 UE2 indicated with Rel.15 DMRS ports”. Therefore, the second sentence actually includes both cases. Thus, we support FL Proposal 2.3B

	
	



2.4 PDSCH processing capability 2
In RAN1#114bis, we made the following agreement.
	Agreement
Introduce a UE feature group to indicate the whether/how to support Rel-18 DMRS and PDSCH processing capability 2 simultaneously
· In this feature group, the UE can additionally report relaxation on processing delay for PDSCH processing capability 2
· FFS: Details of the relaxation on processing delay


There are following two directions to specify the agreement (Ruijie Network, IDC):
	
For the processing time , there are the following possible methods for the relaxation on processing delay:
· Alt.1: Additional processing delay (e.g. ), in addition to current and . Details of  is FFS. 
· Alt.2: Update PDSCH decoding time N1 in table 5.3-2 for processing capability 2 with Rel-18 DMRS. Details of the updating is FFS.



FL: I think either way works. Nokia/NSB proposes TP of Alt.1, which has small 38.214 impact. Hence, I suggest Alt.1. The value of N1,additional will be discussed in UE feature session.
	Nokia/NSB: Regarding to the details on the relaxation on processing delay, when we compare the N1 values for different processing capabilities are shown as below.
Table 5.3-1: PDSCH processing time for PDSCH processing capability 1
	
	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in 
DMRS-DownlinkConfig in
dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB if either higher layer parameter is configured, and in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if either higher layer parameter is configured
	dmrs-AdditionalPosition ≠ 'pos0' in 
DMRS-DownlinkConfig in any of 
dmrs-DownlinkForPDSCH-MappingTypeA, dmrs-DownlinkForPDSCH-MappingTypeB, dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2, dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2, 
or if none of the higher layer parameters is configured 

	0
	8
	N1,0

	1
	10
	13

	2
	17
	20

	3
	20
	24

	5
	80
	96

	6
	160
	192


Table 5.3-2: PDSCH processing time for PDSCH processing capability 2
	𝝁
	PDSCH decoding time N1 [symbols]

	
	dmrs-AdditionalPosition = 'pos0' in DMRS-DownlinkConfig in 
dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-MappingTypeB if either higher layer parameter is configured, and in dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 if either higher layer parameter is configured

	0
	3

	1
	4.5

	2
	9 for frequency range 1


If we only compare the case when dmrs-AdditionalPosition = ‘pos0’, the differences are as below.
	
	Difference for PDSCH decoding time N1 [symbols] between processing capability 1 and 2

	0
	8 - 3 = 5 

	1
	10 - 4.5 = 5.5

	2
	17- 9 = 8


When considering the difference of N1 for capability 1 and capability 2, we can introduce the processing delay relaxation can be several OFDM symbols. As examples, we think the processing delay relaxation can be {no relaxation, 1 symbol, 2 symbols, …} and this can be discussed in UE capability discussion. When the capability is defined, the additional delay needs to be reflected in the specification.



FL Proposal 2.4A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: In RAN1 #114bis, it was agreed that introduce a UE feature group to indicate whether/how to support Rel-18 DMRS and PDSCH processing capability 2 simultaneously. And, in this feature group, the UE can additionally report relaxation on processing delay for PDSCH processing capability 2. When UE report the relaxation on processing delay, it should be used for calculating PDSCH processing delay.
· Summary of change: New processing delay parameter d3 added into the equation of processing delay calculation, and description added.
· Consequence if not approved: Relaxation of the processing delay agreed cannot be supported.
· Note: Candidate values of d3 at least includes 0, and other value(s) will be decided in UE feature session.
	5.3	UE PDSCH processing procedure time
If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-  For UE processing capability 2,
· if the UE is not indicating [UE Capability name], the UE is not expected to be simultaneously configured with higher layer parameter processingType2Enabled set to ‘enable’ and higher layer parameter enhanced-dmrs-Type_r18, and the additional processing delay d3 is 0.
· if the UE is indicating [UE Capability name], 
· if the UE is configured with higher layer parameter enhanced-dmrs-Type_r18 , the additional processing delay d3 is indicated by [UE Capability name]. 
· Otherwise d3 =0.
-	For operation with shared spectrum channel access in FR1, is calculated according to [4, TS 38.211], otherwise =0.
< Unchanged parts are omitted >


Support/fine: Nokia/NSB, [IDC], New H3C, Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Futurewei, Lenovo, New H3C, Sharp, Spreadtrum, Ruijie, LGE, Ericsson, QC, vivo, CATT, Xiaomi
Concern: 
	Company
	Comment

	Docomo
	Support FL Proposal 2.4A.

	Samsung
	Support FL Proposal 2.4A, and detailed values can be discussed in UE feature session.
FL: I captured.

	ZTE
	Support FL Proposal 2.4A, and we share similar to Samsung to further discuss the candidate values in UE feature session.

	Google
	In our view, the name for the variable should be modified as ‘d3’, to be aligned with the variable name in the equation.
FL: I captured.

	OPPO
	Agree with Google. 

	Huawei, HiSilicon
	Generally fine with the principle.
Regarding the wording of the proposed TP, to fully embody the previous agreement, we suggest the following modification:
-  For UE processing capability 2, if the UE is not indicating [UE Capability name], the UE is not expected to be simultaneously configured with higher layer parameter processingType2Enabled set to ‘enable’ and higher layer parameter enhanced-dmrs-Type_r18, otherwise, 
-  if the UE is configured with higher layer parameter enhanced-dmrs-Type_r18, the additional processing delay N1,additional is indicated by [UE Capability name], otherwise N1,additional=0.
FL: I captured.

	Futurewei
	We are ok with FL Proposal 2.4A in principle.  We are also fine with Huawei’s revision which captures the agreement more accurately. 

	Lenovo
	Support FL Proposal 2.4A and detailed values can be discussed in UE feature session.

	Nokia, NSB
	We are fine with the Huawei’s modification. Regarding to parameter name, we are also fine with d3.

	New H3C
	Support FL Proposal 2.4A.

	Sharp
	Support FL Proposal 2.4A.

	Spreadtrum
	Support FL Proposal 2.4A.

	FL
	I get back “otherwise d3=0”, because there is a case enhanced-dmrs-Type_r18 is not configured.

	LGE
	Support FL proposal 2.4A.

	Ericsson
	Support FL Proposal 2.4A.

	Ruijie
	Support FL Proposal 2.4A.

	QC
	We are in general fine with FL Proposal 2.4A. We just have one comment: supporting UE processing capability 2 with 0 additional time is also possible. As long as the following note is added in the proposal, we are fine. 
· Note: one candidate value for N1,additional is 0, other candidate values FFS. 
I captured.

	vivo
	Support FL Proposal 2.4A.

	CATT
	Support FL Proposal 2.4A.

	Xiaomi
	Fine



2.5 Revision of PUSCH DMRS port table
Vivo proposes to remove some rows of PUSCH DMRS port table.
FL Proposal 2.5A (FL: This proposal reverts previous agreements.)
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: In the previous meeting, when dmrs-Type=1, enhanced-dmrs-Type is configured, maxLength=2, rank =1 or 2, some entries were introduced to achieve time-domain filtering based on two adjcent symbols, i.e., row 28-31with DMRS port {0},{1},{8},{9} in Table 7.3.1.1.2-46 and row 27-30 with DMRS port combination {0,1},{8,9},{4,5},{12,13} in Table 7.3.1.1.2-47. However, {4,5}+{12,13} based on FD-OCC4 can achieve the same target as {0,1}+{8,9} based on FD-OCC4 in Table 7.3.1.1.2-47. Meanwhile, considering the performance of time-domain filtering, {0,1}+{4,5} or {8,9}+{12,13} based on TD-OCC2 can’t be used together, which would degrade the performance of time-domain filtering as discussed in the last meeting. Therefore, Row 29 and 30 with DMRS port combination {4,5} and {12,13} are redundant in Table 7.3.1.1.2-47. There are no such rows with DMRS port {4},{5},{12},{13} in Table 7.3.1.1.2-46.
· Summary of change: Remove row 29 and 30 in Table 7.3.1.1.2-47.
· Consequence if not approved: If not approved, these DMRS indication entries would be redundant and useless.
	7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
Table 7.3.1.1.2-47: Antenna port(s), transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Type is configured, 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
	8,9
	2

	14
	2
	10,11
	2

	15
	2
	12,13
	2

	16
	2
	14,15
	2

	17
	2
	9,11
	1

	18
	2
	1,3
	1

	19
	2
	0,2
	2

	20
	2
	1,3
	2

	21
	2
	4,6
	2

	22
	2
	5,7
	2

	23
	2
	8,10
	2

	24
	2
	9,11
	2

	25
	2
	12,14
	2

	26
	2
	13,15
	2

	27
	1
	0,1
	2

	28
	1
	8,9
	2

	29
	1
	4,5
	2

	30
	1
	12,13
	2

	2931
	Reserved
	Reserved
	Reserved


< Unchanged parts are omitted >


Support/fine: vivo
Concern: Docomo, Samsung, ZTE, OPPO, Huawei/HiSilicon, Lenovo, Nokia/NSB, Spreadtrum, Ruijie, CATT, Xiaomi
	Company
	Comment

	Docomo
	Not support. We don’t agree the need to revert the previous agreement. The spec. is not broken without the modification.

	Samsung
	Not support and same view with Docomo.

	ZTE
	Not support and same view with Docomo.

	Google
	We are a bit uncertain whether such DMRS ports could cause any issue or not. More clarification could be helpful.

	OPPO
	Not support. 

	Huawei, HiSilicon
	Not support. Although we understand and agree with the technical reason raised by vivo, we should avoid modifying ground-level DMRS design (e.g., DMRS table) as much as possible at this stage

	Lenovo
	We think there may be no essential issue here.

	Nokia, NSB
	We share view with Docomo.

	Spreadtrum
	Not essential.

	LGE
	Not support and same view with Docomo.

	Ericsson
	Not support. The rows will add more flexible option for network to schedule the PUSCH.

	Ruijie
	Not support. 

	vivo
	We understand DCM’s view that even to keep with {4,5}, {12,13}, the spec is not broken, but our motivation is to align the entries for rank=1 and rank=2 for R18 eType1 DMRS with maxLength=2.
As we can see the last some rows in the table for rank=1, only {0},{1},{8},{9} are supported, and {4},{5},{12},{13} are not supported, since they can achieve the same target. Thus, for rank=2, to support {0,1}, {8,9} is enough, and {4,5}, {12,13} are redundant. Otherwise, the spec would be a little bit ugly and confusing.

	CATT
	Not support. It is not an essential issue.

	Xiaomi
	Not support.

	FL
	Most of companies are not ok. 



3 Specifying objective #5 (>4 layers PUSCH DMRS)
3.1 PTRS-DMRS association (38.212)
1.5 
1.6 
1.7 
3.1.1 DCI field size for <=4 rank with two PTRS ports
In RAN1#114bis, Fujitsu claimed the number of PTRS-DMRS association field for maxRank <=4 for 8Tx has not been agreed. However, the current spec. assumes the legacy behaviour (i.e. 2-bit) in this case. It is true the following agreement didn’t cover it.
	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






Issue
	Huawei/HiSilicon: In previous meetings the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank>4 has been agreed, while the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank<=4 has not been decided yet. Following the current wording in TS 38.212, the legacy PTRS-DMRS association behavior (for 2Tx or 4Tx PUSCH transmission) is extended to the aforementioned undecided case, which works perfectly when one PTRS port is configured. However, when two PTRS ports are configured, only reusing legacy behavior based on Table 7.3.1.1.2-26 will incur loss of degree of freedom (DoF) under following cases:
Table 7.3.1.1.2-26: PTRS-DMRS association or Second 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


Case1: TPMI index 2 in the following table is indicated for a rank=4 partial-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares actually transmitted PTRS port 1 is four, while only the first two of them can be indicated by the PTRS-DMRS association field.

Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


Case2: following TPMI obtained from Table 6.3.1.5-47 in TS 38.211 is indicated for a rank=4 non-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares PTRS port 0 is three, while only the first two of them can be indicated by the PTRS-DMRS association field. Furthermore, the only scheduled DMRS port sharing PTRS port 1 wastes the LSB of the PTRS-DMRS association field.




Discussion point: In case of maxNrofPorts = 2 and maxRank <=4 for 8Tx, the size of PTRS-DMRS association field is
· Alt1: 4-bit
· Alt2: 2-bit (In this case, how to avoid loss of degree of freedom of PTRS-DMRS association)

Alt.1 (4-bit): Fujitsu proposes to use the 4-bit PTRS-DMRS association field for this case.
FL Proposal 3.1.1A 
· For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: When two PTRS ports are configured for UE with 8Tx, the PTRS-DMRS association is two bits when 1<maxRank<=4. The third and the fourth DMRS ports are excluded from the association for some 8-port precoders.
· Summary of change: When two PTRS ports are configured for UE with 8Tx, if 1<maxRank<=4, the PTRS-DMRS association table is the same as the case maxRank>4.
· Consequence if not approved: For some cases, the current spec. incur loss of degree of freedom of PTRS-DMRS association.
	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: Sharp (No need), ZTE, Huawei/HiSilicon, OPPO, Docomo, Samsung

Alt.2 (2-bit): Huawei/HiSilicon, vivo, Nokia/NSB propose another solution to keep 2-bit PTRS-DMRS association field for this case.
	Huawei/HiSilicon: In order to avoid aforementioned DoF loss, a straightforward way is to adapt the interpretation of PTRS-DMRS association field based on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports, which can achieve full DoF without introducing additional DCI overhead. 
Specifically, when a transmitted PTRS port x is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port x and the scheduled DMRS ports sharing PTRS port x should be indicated according to a one-to-four mapping table (can reuse the current Table 7.3.1.1.2-25 to the most extent), and PTRS port y, if present, is associated with the only scheduled DMRS port sharing PTRS port y; when none of the two PTRS ports is shared by more than two scheduled DMRS ports, the PTRS-DMRS association between PTRS port(s) and scheduled DMRS ports can be indicated according to a dual-one-to-two mapping table (can reuse the current Table 7.3.1.1.2-26).
Based on above discussion, we have the following proposal and text proposal:
Proposal 1: For 8Tx PUSCH transmission with maxRank<=4, when two PTRS ports are configured, the interpretation of PTRS-DMRS association field should base on the transmitted PTRS port(s) that shared by multiple scheduled DMRS ports.
Text Proposal 1: Adopt the following text proposal for clause 7.3.1.1.2 in TS 38.212:
	< Start of the text proposal >
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/7.3.1.1.2-25C/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and the number of antenna ports equals to 2 or 4maxRank<=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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25.
[bookmark: _Hlk149903186][bookmark: _Hlk149903180]-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” , maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25/7.3.1.1.2-25C/7.3.1.1.2-26.
-	when the number of scheduled DMRS port(s) that shares PTRS port 0 is greater than 2, this field indicates the association between PTRS port 0 and scheduled DMRS port(s) that shares PTRS port 0 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 PTRS port 1, if present, is associated with the only scheduled DMRS port that shares PTRS port 1.
-	when the number of scheduled DMRS port(s) that shares PTRS port 1 is greater than 2, this field indicates the association between PTRS port 1 and scheduled DMRS port(s) that shares PTRS port 1 corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25C, and PTRS port 0, if present, is associated with the only scheduled DMRS port that shares PTRS port 0.
-	when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25C: PTRS-DMRS association for UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< End of the text proposal >






	Vivo: Regarding the codebook design for 8Tx PUSCH, multiple codebook types have been introduced based on different numbers of antenna groups Ng as follows.
· For Ng=1, CodebookType=Codebook1 corresponding to full-coherent TPMI
· For Ng=2, CodebookType=Codebook2 corresponding to partial-coherent TPMI
· For Ng=4, CodebookType=Codebook3 corresponding to partial-coherent TPMI
· For Ng=8, CodebookType=Codebook4 corresponding to non-coherent TPMI
For partial-coherent TPMI, assume Ng=2, transform precoding is disabled, and 4 layers are transmitted by 8Tx PUSCH, the following candidate precoding matrixes have been captured in TS 38.212 in the table below.
Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


From Table 6.3.1.5-32, it can be observed that when TPMI index is 0-1 or 2-3, 4 layers would be transmitted on only one antenna group. When TPMI index is 4-67, 2 layers would be transmitted on the first antenna group and the other 2 layers would be transmitted on the second antenna group. There could be three types of antenna port combinations with different precoding matrixes as follows.
· {4+0}, where 4 layers are transmitted on the antenna ports {1000, 1002, 1004, 1005}
· {0+4}, where 4 layers are transmitted on the antenna ports {1001, 1003, 1006, 1007}
· {2+2}, where 2 layers are transmitted on the antenna ports {1000, 1002, 1004, 1005}, and the other 2 layers are transmitted on the two antenna ports {1001, 1003, 1006, 1007}
However, from the perspective of the applied PTRS port, if two PTRS ports are configured by RRC, only one PTRS port is scheduled for 4 DMRS ports when TPMI index is 0-1 or 2-3, and two PTRS ports are scheduled separately for 2 DMRS ports when TPMI index is 4-67. In other words, different tables for PTRS-DMRS association should be used for these two different cases. For example, when TPMI index is 0-1 or 2-3, the table with 2 bits for PTRS-DMRS association for the full-coherent case in the current spec can be used, instead of the table with 2 bits for PTRS-DMRS association for the partial/non-coherent case in the current spec.
For non-coherent TPMI, port selection like codebook has been introduced for Ng=8. The following candidate precoding matrixes have been captured in TS 38.212 in the table below.
Table 6.3.1.5-47: Precoding matrix   for codebook4 and transmission using eight antenna ports. Up to 8 layers are supported with transform precoding disabled and up to one layer with transform precoding enabled.
	[bookmark: _Hlk137048597]TPMI index
	

	0 – 
	
where column  of , denoted , has an element 1 on the row corresponding to the port  on which layer  is to be transmitted, and element 0 in all other rows, ,
[bookmark: _Hlk137039828], where  if a layer is to be transmitted on port  and  otherwise, and  for , where  is defined by Table 5.2.2.2.5-4 of [6, TS 38.214].  
TPMI indices  to  are mapped to values of , first by increasing values of the number of transmitted layers, and then by increasing values of  for a given number of layers.

	255
	

	256
	

	257
	


From Table 6.3.1.5-47, it can be observed that when TPMI index is 0 – , the selected antenna ports for PUSCH transmission are very flexible. Assume 4 layers are transmitted by 8Tx PUSCH, there could be five types of antenna port combinations with different precoding matrixes as follows.
· {4+0}, where 4 layers are transmitted on the antenna ports {1000, 1002, 1004, 1005}
· {3+1}, where 3 layers are transmitted on any three antenna ports from {1000, 1002, 1004, 1005}, 1 layer is transmitted on any antenna port from {1001, 1003, 1006, 1007}
· {2+2}, where 2 layers are transmitted on any two antenna ports from {1000, 1002, 1004, 1005}, and the other 2 layers are transmitted on any two antenna ports from {1001, 1003, 1006, 1007}
· {1+3}, where 1 layer is transmitted on any antenna port from {1000, 1002, 1004, 1005}, 3 layer are transmitted on any three antenna ports from {1001, 1003, 1006, 1007}
· {0+4}, where 4 layers are transmitted on the antenna ports {1001, 1003, 1006, 1007}
Since there are many types of antenna port combinations for 8Tx PUSCH transmission, the number of actually scheduled PTRS ports depends on TPMI indexes corresponding to different precoding matrixes. Compared with the case of partial-coherent TPMI, the main difference is that there are two types of antenna port combinations, i.e., {3+1} and {1+3}. In this case, two PTRS ports would be scheduled and the associated DMRS port should be indicated based on the table with 4 bits for PTRS-DMRS association for the partial/non-coherent case in the current spec.
For partial-coherent and non-coherent 8Tx PUSCH with rank<=4, when two PTRS ports are configured, whether one or two PTRS ports are actually scheduled depends on specific TPMI indexes.
For 8Tx PUSCH with maxRank<=4, different tables for PTRS-DMRS association in the current spec can be used separately as follows.
· For full-coherent TMPI, i.e., CodebookType=Codebook1, Table 7.3.1.1.2-25 can be used.
· For partial-coherent TPMI, i.e., CodebookType=Codebook2 or Codebook3, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26 can be used when two PTRS ports are scheduled based on TPMI index.
· For non-coherent TPMI, i.e., CodebookType=Codebook4, Table 7.3.1.1.2-25 can be used when one PTRS port is scheduled based on TPMI index, and Table 7.3.1.1.2-26A can be used when two PTRS ports are scheduled based on TPMI index.



	Nokia/NSB: 
Observation 1: For 8Tx partial/non-coherent UL codebook, when the UE is configured with maxRank <=4 and maxNrofPorts=2, if the number of layers associated to PTRS port 0 and PTRS port 1 are (4,0), (3,1), (3,0), (0,3), (1,3) or (0,4), there is limitation to indicate the proper DMRS ports to be associated with the PTRS port which shares more than 2 layers (DMRS ports) .  
Easy option is to increase DCI bits by 2 bits for using 2 bits per each PTRS port. However, there is still a simple option to support the case without increase of DCI bits also without sacrificing flexibility.
For (4,0), (3,0), (0,3) and (0,4), the actual number of PTRS ports is one. Either PTRS port 0 or PTRS port 1 are used according to TPMI. So, if we update the condition for using Table 7.3.1.1.2-25 for PTRS port 0 or PTRS port 1, PTRS-DMRS association can be indicated by 2 bits. 
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port



For (3,1) and (1,3), the actual number of PTRS ports is two, but for one of PTRS ports the association to a DMRS port is deterministic because only one DMRS port is associated with the PTRS. Then no indication is necessary. Without addition of 2bit DCI indication, gNB can indicate PTRS-DMRS association for the other PTRS port by selecting one out of 3 DMRS ports.  Finally, the Table 7.3.1.1.2-25 is still used for the PTRS port shares more than 2 layers.  
Thus, we can still use 2-bit DCI field ‘PTRS-DMRS association’ for 8 TX UL with maxRank<=4 and maxNrofPorts = 2.  
Observation 2: For 8Tx partial/non-coherent UL codebook, if the UE is configured with maxRank <=4 and maxNrofPorts=2, when the number of layers associated to PTRS port 0 and PTRS port 1 are (4,0), (3,1), (3,0), (0,3), (1,3) or (0,4), there are still options for using 2-bit DCI field ‘PTRS-DMRS association.  



FL: I suggest Nokia’s TP because of the smaller spec. impact (two TPs for 212 and 214, respecitively).
FL Proposal 3.1.1B1 (Alt2: 2-bit) Nokia’s TP#1
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: The text in current TS 38.212 clause 7.3.1.1.2 cannot fully cover the case when UE support 8TX and a PTRS port shares more than 2 layers but the maxRank<=4. Thus, it is required to update DCI bit size determination and interpretation in TS38.212.
· Summary of change: Update the conditions to apply the PTRS-DMRS association table. Also, the title of Table 7.3.1.1.2-25 is updated.
· Consequence if not approved: PTRS-DMRS association is unclear when two PTRS ports are configured for 8 TX UL, maxRank<=4 but one of PTRS ports shares more than 2 layers.
	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 configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and maxRank<=4, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26. For PUSCH transmission with 8 ports, if the actual number of PTRS ports is one, Table 7.3.1.1.2-25 is used for the PTRS port, if the actual number of PTRS ports is two and the number of PUSCH layers associated with one of PTRS ports is larger than 2, Table 7.3.1.1.2-25 is used for the PTRS port. Otherwise, Table 7.3.1.1.2-26 is used for both PTRS port 0 and PTRS port 1.  
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 4 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26. 
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< Unchanged parts are omitted >


FL Proposal 3.1.1B2 (Alt2: 2-bit) Nokia’s TP#2
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: The text in current TS38.214 clause 6.2.3.1 cannot fully cover the case when UE support 8TX and a PTRS port shares more than 2 layers but the maxRank<=4. Thus, it is required to update PTRS operation in TS38.214.
· Summary of change: Update UE operation to apply the PTRS-DMRS association field.
· Consequence if not approved: PTRS-DMRS association is unclear when two PTRS ports are configured for 8 TX UL, maxRank<=4 but one of PTRS ports shares more than 2 layers.
	6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled.
< Unchanged parts are omitted >
For partial-coherent and non-coherent codebook-based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI(s) and/or number of layers which are indicated by 'Precoding information and number of layers' field(s) in DCI format 0_1, 0_2 or 0_3 or configured by higher layer parameter precodingAndNumberOfLayers:
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI(s) as:
-	For PUSCH transmission with 2 or 4 ports, PUSCH antenna port 1000 and 1002 in indicated TPMI(s) share PT-RS port 0, and PUSCH antenna port 1001 and 1003 in indicated TPMI(s) share PT-RS port 1.
-	UL PT-RS port 0 is associated with the UL layer 'x' of layers which are transmitted with PUSCH antenna port 1000 and PUSCH antenna port 1002 in indicated TPMI(s), and UL PT-RS port 1 is associated with the UL layer 'y' of layers which are transmitted with PUSCH antenna port 1001 and PUSCH antenna port 1003 in indicated TPMI(s), where 'x' and/or 'y' are given by DCI parameter 'PTRS-DMRS association' as shown in DCI format 0_1, 0_2 and 0_3 described in Clause 7.3.1 of [5, TS38.212].
-	For PUSCH transmission with 8 ports, PUSCH antenna port 1000, 1001, 1004 and 1005 in indicated TPMI(s) share PT-RS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 in indicated TPMI(s) share PT-RS port 1.
· UL PT-RS port 0 is associated with the UL layer 'x' of layers which are transmitted with one or more of PUSCH antenna port 1000, 1001, 1004 and 1005 in indicated TPMI(s), and UL PT-RS port 1 is associated with the UL layer 'y' of layers which are transmitted with one or more of PUSCH antenna port 1002, 1003, 1006 and 1007 in indicated TPMI(s), where 'x' and/or 'y' are given by DCI parameter 'PTRS-DMRS association' as shown in DCI format 0_1 and DCI format 0_2 described in Clause 7.3.1 of [5, TS38.212].
· When UE is configured with maxRank equal or less than 4, if the actual number of PTRS ports is two and the number of PUSCH layers associated with a PTRS port is one and the number of PUSCH layers associated with the other PTRS port is larger than 2, DCI parameter 'PTRS-DMRS association' only indicates the associated layer ‘x’ or ‘y’ for the PT-RS port associated with more than one layers. 
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission.
< Unchanged parts are omitted >


Support/fine: Nokia/NSB, Docomo, Samsung, Huawei/HiSilicon, , Lenovo, [vivo], Fujitsu (FL Proposal 3.1.1B2 only), New H3C, Sharp, Spreadtrum, Ruijie
Concern: ZTE, OPPO,

FL Proposal 3.1.1B3 (Alt3: 2-bit) Huawei’s TP
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: The text in current TS 38.212 clause 7.3.1.1.2 cannot fully cover the case when UE support 8TX and a PTRS port shares more than 2 layers but the maxRank<=4. Thus, it is required to update DCI bit size determination and interpretation in TS38.212.
· Summary of change: Update the conditions to apply the PTRS-DMRS association table. Also, the title of Table 7.3.1.1.2-25 is updated.
· Consequence if not approved: PTRS-DMRS association is unclear when two PTRS ports are configured for 8 TX UL, maxRank<=4 but one of PTRS ports shares more than 2 layers.
	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 configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and the number of antenna ports equals to 2 or 4maxRank<=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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-    2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25.
-    2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-    when the number of scheduled DMRS port(s) that shares PTRS port 0 or 1 is greater than 2, this field indicates the association between PTRS port 0 or 1 and scheduled DMRS port(s) that shares this PTRS port 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 the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-    when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< Unchanged parts are omitted >



Please provide your views, especially, Alt.1 (4-bit) vs. Alt.2 (2-bit).
	Company
	Comment

	Docomo
	We prefer FL Proposal 3.1.1B1 and 3.1.1B2 (2-bit) because of smaller DCI overhead.

	Samsung
	We are open to discuss and prefer FL Proposal 3.1.1B1 and 3.1.1B2 which is similar view with Docomo,

	ZTE
	We fail to the necessity of the above changes of the spec, which is somehow optimization in our understanding.
Regarding the aforementioned issue that 1-bit LSB as in Table 7.3.1.1.2-26 is not sufficient to indicate PTRS-DMRS association when more than two DRMS ports are associated with one PTRS port for the case of 8Tx PUSCH with maxRank <= 4, it is worth noting that the same issue also existed for the case of Rel-17 MTRP PUSCH in TDM scheme but without any optimization so far. More precisely, when maxRank=3/4 and two PTRS ports are configured by maxNrofPorts in case of Rel-17 MTRP TDM PUSCH, it is possible that each of two PTRS ports is associated with up to four DMRS ports, but 1-bit LSB/MSB as in Table 7.3.1.1.2-26 is used to indicate one of the first and second DMRS ports is associated with one PTRS. In the meanwhile, the third and forth DMRS ports cannot be associated with PTRS anyways. At the very least, gNB can guarantee that the worst DMRS port will NOT be used to associate with the PTRS. In Rel-17 MTRP TDM PUSCH, it was fully discussed by companies to extend the indication field to 4-bit (Alt.1) or the indication table should be based on the actual number of PTRS port (Alt.2), neither was adopted due to technical reasons. For Alt.1, it is not needed because the accuracy of PTRS tracking is not critical in FR1, hence there is no strong reason to cause DCI overhead increasing. For Alt.2, it will complicate the derivation of PTRS-DMRS association due to the actual number of PTRS ports will dynamically change by TPMI indication, which is also not friendly to the readability of spec.
If this optimization is deemed necessary, we think the same change should be adopted for Rel-17 MTRP TDM PUSCH at first.
FL: Agree nothing (follow the current spec.) is another option.

	Google
	In our view, it was agreed to use 4 bits indication for 2-port case. We failed to see the necessity for the proposal.
FL: We agreed for maxRank > 4 for 8Tx, but we are now talking about maxRank<=4 for 8Tx.

	OPPO
	We also think the optimization is not essential. 

	Huawei, HiSilicon
	First, support Alt.2 (2-bit).
We don’t find any technical reason to gratuitously waste 2bit DCI-overhead, especially given that the full degree of freedom is already achievable.
Second, regarding the FL proposal 3.1.1B1 and 3.1.1B2, we’d like to clarify the main differences between these two TPs and our TP as below:
· The PTRS-DMRS association behaviour difference 
When maxRank<=4, the number of PUSCH antenna ports equals to 8, 2 PTRS ports are configured but only 1 of them is transmitted and the number of scheduled DMRS port(s) that shares the transmitted PTRS port is less than or equal to 2, FL proposal refers to Table 7.3.1.1.2-25, which is different with the legacy behaviour when the number of PUSCH antenna ports equals to 4. To achieve consistent behaviour as much as possible, we prefer our TP.
· The integrality difference
If we carefully inspect legacy spec., it can be found that the interpretation of PTRS-DMRS association field is crystal clear in 212. We would like to keep this tradition, rather than bother 214 to capture part of the interpretation of PTRS-DMRS association field and complicate the spec.
We should admit our TP seems lengthy, while it’s actually necessary to enumerate the cases with tiny condition difference. To facilitate the group’s reading, we reserve the central modification as below, where only the highlighted part is newly introduced (here we use Nokia’s updated 7.3.1.1.2-25 for concision). We sincerely suggest companies taking this version into consideration. 
	-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-	when the number of scheduled DMRS port(s) that shares PTRS port 0 or 1 is greater than 2, this field indicates the association between PTRS port 0 or 1 and scheduled DMRS port(s) that shares this PTRS port 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 the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-	when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.




	Lenovo
	We prefer FL Proposal 3.1.1B1 and 3.1.1B2 on account of small DCI overhead.

	Fujitsu
	Thanks FL for the great efforts on this issue.
1. There is serious issue with the current spec regarding the PTRS-DMRS association for 8-port UE when 1<maxRank<=4. RAN1 didn’t have agreement to cover this case.

Following the current spec, when two PTRS ports are configured, the 3rd and the 4th DMRS are excluded from the association with PTRS for some 8-port precoders. For example, for partial coherent or non-coherent 8-port precoders with rank-4, if the layer splitting between two PTRS ports are (0, 4), (4, 0), (1, 3) and (3, 1), then he 3rd and the 4th DMRS port can’t be used for the association with PTRS. This is not correct and should be fixed.

@ZTE, PTRS is for FR2. This issue is for 8Tx UE which is different case as Rel-17 mTRP. We don’t understand why the same scheme should be applied. In addition, please note that when maxRank is configured as >4, then for scheduled Rank-4 transmission, the 3rd and the 4th DMRS port could be used for the association. However, for maxRank<=4, the 3rd and the 4th DMRS port are excluded from the association.

2. Regarding the solution to address this issue, our first preference is the TP from us which is simpler. However, we agree that there might be some redundancy and there is some room for overhead reduction.

In this sense, if majority companies would like to keep the DCI overhead as 2 bits, we could be open to consider.

[bookmark: _Hlk150502906]Regarding the TP for 38.214 (FL Proposal 3.1.1B2), seems it’s not necessary. Fixing this issue in 38.212 is sufficient.

3. For the PTRS-DMRS association, since now the overhead is related with maxRank value, we think the number of bits could be further reduced in some case. For example, if maxRank=2, then only 1 bit is sufficient.

4. Currently all the TPs to 38.212 are for DCI format 0_1. Since 8-port PUSCH with single codeword (maxRank<=4) is supported by DCI 0_2, we think the TP should also be applied to DCI format 0_2.

	FL
	It seems Nokia’s TP (2-bit) has more possibility, because many companies do not want to increase DCI bits for maxRank<=4. Re Nokia’s TP, Fujitsu mentioned TP for 38.214 is unnecessary. How about to agree FL Proposal 3.1.1B1 (38.212) only?

	Nokia, NSB
	Support FL proposal. The issue is not optimization, and this was not discussed yet. Because 2 bit option- (Alt 2) provides exactly the same functionality with 4 bit option(Alt 1), we prefer 2 bit option (Alt 2).

	New H3C
	We prefer Alt.2 an further discuss about detail TPs on Proposal 3.1.1B1 and proposal 3.1.1B2

	Sharp
	We are fine with FL Proposal 3.1.1B1 because one of PTRS port 0 and port 1 is determined based on Table 7.3.1.1.2-25 for a case of partial-coherent transmission.

	Spreadtrum
	Support FL Proposal 3.1.1B1. For FL Proposal 3.1.1B2, it seems the sub-bullet above the newly added one covers all cases already.

	FL
	Since there are two TPs proposed for 2-bit (Alt.2: Nokia, Alt.3: Huawei’s updated TP), I added Alt.3. Please check both TPs to support 2-bit. The technical difference between Alt.2 and Alt.3, is when 2 ports PTRS is configured, but only one of them is used, which table to be referred (Alt.3 is aligned with legacy, but Alt.2 is different).
· Alt.2: refer to table 7.3.1.1.2-25.
	if the actual number of PTRS ports is two and the number of PUSCH layers associated with one of PTRS ports is larger than 2, Table 7.3.1.1.2-25 is used for the PTRS port.


· Alt.3: refer to table 7.3.1.1.2-26.
	-    when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.


· Legacy spec.: refer to table 7.3.1.1.2-26.
	-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and maxRank<=4, 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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.




	LGE
	Support Alt.3 because of smaller spec impact and DCI overhead.

	Ericsson
	We are open for discussion. As Fujitsu pointed out in their comment, the bit field can be further optimized to 1 bit if maxRank=2. It is a balance of operation complexity and saved bits in DCI. 

	Ruijie
	Prefer Alt.3.

	QC
	We are open to discuss the issue. We’d like to understand how critical the issue is. If a PTRS port can only associate with layer 0/1, but not layer 2/3, which is not perfect but on the other hand seems not devastating as well. Yes, PTRS can only insert into layer 0/1 in this case. But it seems also acceptable. Maybe we missed something, please let us know. 

	vivo
	For FL Proposal 3.1.1B1: Support in principle, but we think “if the actual number of PTRS ports is two” can be modified as “if the number of scheduled PTRS ports is two”.
For FL Proposal 3.1.1B2: Support in principle, but we think “if the actual number of PTRS ports is two” can be modified as “if the number of scheduled PTRS ports is two”. Besides, we think the associated layer for both PTRS ports should be captured as following.
When UE is configured with maxRank equal or less than 4, if the actual number of scheduled PTRS ports is two and the number of PUSCH layers associated with a PTRS port is one and the number of PUSCH layers associated with the other PTRS port is larger than 2, DCI parameter 'PTRS-DMRS association' only indicates the associated layer ‘x’ or ‘y’ for the PT-RS port associated with more than one layers is given by DCI parameter 'PTRS-DMRS association', and the associated layer ‘x’ or ‘y’ for the PT-RS port associated with one layer is the only associated layer.
For FL Proposal 3.1.1B3: in our understanding it can be regarded as the combination of FL Proposal 3.1.1B1 and FL Proposal 3.1.1B2 in some degree. The only difference is that when two PTRS ports are configured but only one PTRS is scheduled, Table 7.3.1.1.2-26 is used in FL Proposal 3.1.1B3 while Table 7.3.1.1.2-25 is used in FL Proposal 3.1.1B1. We think both ways can work for 8Tx PUSCH, and we slightly prefer the brief expression in FL Proposal 3.1.1B1 if select between these two ways.
Moreover, another way can also be considered to capture the case for maxRank<=4 is the TP in our tdoc, i.e., 
FL Proposal 3.1.1B4:
-  2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, 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 Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, multipanelScheme is not configured, and one PTRS port is scheduled, 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.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook2 or Codebook3, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook4, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, 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.
According to our TP, whether 2 bits or 4 bits used can depend on the codebookType for 8Tx PUSCH, since the combination of 3+1 layers for two PTRS ports would only happen for CodebookType=Codebook4, i.e., non-coherent TPMI for 8Tx. Therefore, for CodebookType=Codebook1/2/3, 2 bits are used, while for CodebookType=Codebook4, 4 bits are used. Our solution can be regarded as a compromise between 2 bits and 4 bits. In this way, we don’t need to write a lot wording to say how to determine the PTRS-DMRS association for the combination of 3+1 layers for two PTRS ports.

	CATT
	We prefer Alt.2 and fine with Proposal 3.1.1B1 and 3.1.1B2.

	ZTE2
	@Fujitsu: Thanks for you discussion. It is crystal clear to us that 8Tx UL is aims for PUSCH transmission in FR1 as stated in WID, and PTRS is for FR2 as we mentioned. Instead, Rel-17 PUSCH TDM repetition is for robust/reliability enhancement in both FR1 and FR2. As I elaborated before, we have fully discussed the pros and cons of Alt1 and Alt2 in Rel-17, the result is that Table 7.3.1.1.2-26 is totally sufficient as specified in the spec. Likewise, we do not the necessity of this optimization.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3.1.2 4-bit table for one port PTRS
Sharp [16]: If maxRank >4, and the max number of PTRS port is 2, and the SRS resource set indicator field is absent, PTRS-DMRS association field is 4-bit. However, UE may be dynamically indicated with one port PTRS, and in this case, there is no table for one port PTRS with 4-bit PTRS-DMRS association field.
FL Proposal 3.1.2A
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: If maxRank >4, and the max number of PTRS port is 2, and the SRS resource set indicator field is absent, PTRS-DMRS association field is 4-bit. However, UE may be dynamically indicated with one port PTRS, and in this case, there is no table for one port PTRS with 4-bit PTRS-DMRS association field.
· Summary of change: Introduce a table for one port PTRS with 4-bit PTRS-DMRS association field.
· Consequence if not approved: Incomplete PTRS-DMRS association for maxRank>4 and maxNroPorts = 2 for 8Tx.
	7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association – number of bits determined as follows
< Unchanged parts are omitted >
[bookmark: OLE_LINK43]-	4 bits when two PTRS ports are 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(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 and Table 7.3.1.1.2-26B.
< Unchanged parts are omitted >
Table 7.3.1.1.2-26A: PTRS-DMRS association for UL PTRS ports 0 and 1, maxRank>4
	Value of 2 MSBs
	DMRS port
	Value of 2 LSBs
	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


Table 7.3.1.1.2-26B: PTRS-DMRS association for UL PTRS port 0, maxRank>4 
	Value
	DMRS port

	0
	1st scheduled DMRS port 

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port

	4
	5th scheduled DMRS port

	5
	6th scheduled DMRS port

	6
	7th scheduled DMRS port

	7
	8th scheduled DMRS port

	8-16
	Reserved


< Unchanged parts are omitted >


Support/fine: Sharp
Concern: Google, OPPO, Fujitsu, Spreadtrum, QC, vivo, CATT
	Company
	Comment

	Google
	In our view, the table should be the same as the table for other 1-port PTRS case with 2 bits reserved.

	OPPO
	We also think Table 7.3.1.1.2-26A can be applied with two bits reserved. 

	Fujitsu
	Seems not necessary.

	Nokia, NSB
	In the current spec, 1-port PTRS and two codewords case is specified as. 
If a UE is scheduled with two codewords,
-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n1', the PT-RS port is associated with the one of DM-RS ports indicated by DCI field PTRS-DMRS association for the codeword with the higher MCS. If the MCS indices of the two codewords are the same, the PT-RS antenna port is associated with codeword 0. When a codeword is scheduled to transmit PUSCH for retransmission, the MCS for determining PT-RS association to codeword is obtained from the DCI for the same transport block in the initial transmission.

	Sharp
	In our understanding, when maxRank <= 4, two PTRS ports are configured, and the number of actual PTRS port is 1, Table 7.3.1.1.2-25 is used to determine the actual PTRS port associated with one of four layers. In other words, Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 can be switched based on the number of actual PTRS ports. If this understanding is correct, when maxRank > 4, additional 4-bit PTRS-DMRS association table is needed for one actual PTRS port. 
We think there are two solutions. First one (Alt 1) is to reuse Table 7.3.1.1.2-26A by replacing “UL PTRS port 0 and 1” in the table with “UL PTRS port 0 and/or 1”. Second one (Alt 2) is to use Table 7.3.1.1.2-26B. In our view, we prefer Alt 2 because 5-8th scheduled DMRS ports can be used for the actual PTRS port.

	Spreadtrum
	When two PTRS ports are configured, any one of the indicated PTRS port can only be shared with up to 4 DMRS ports. So we prefer to reuse Table 7.3.1.1.2-26A with 2 bits reserved.

	QC
	This is essentially introducing a 3 bits PTRS field in DCI. If we introduce this, should we introduce this when max number of PTRS port is configured 1 as well? We are open to discuss. But the necessity/importance of the TP seems not very clear to us, similar to previous proposal in section 3.1.1. 

	vivo
	Don’t see the necessity.
In our understanding, one PTRS port associated with more than 4 layers would only happen in the case of non-codebook transmission, when more than 4 SRS resources configured with the same PTRS port are indicated by SRIs. However, gNB can configured the associated PTRS ports for each SRS resource. We think for partial/non-coherent UE, it’s strange to configure the same PTRS ports for more than 4 SRS resources.

	CATT
	Not support. It is not aligned with previous agreement.

	FL
	Most of companies are not ok. 

	
	

	
	

	
	

	
	



3.2 PTRS power boosting
1.8 
1.9 
1.10 
3.2.1 two ports PTRS with different duration
Lenovo made the following proposal.
	Lenovo: According to the current specification in TS 38.214 [2], if time density of PTRS is equal or larger than the duration of PUSCH transmission, the UE will not transmit the PTRS.
· TS 38.214 Section 6.2.3.1
	When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if  is set to 2 or 4, the UE shall not transmit PT-RS. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if  is set to 4, the UE shall not transmit PT-RS.


[bookmark: _Hlk138601226]If the time density of a PTRS port is less than the duration of PUSCH and the time density of another PTRS port equal or larger than the duration of PUSCH, how to transmit PTRS need be determined. Considering PTRS is important for phase correction, we think the reasonable method is to drop the PTRS port only whose time density is equal or larger than the PUSCH duration and still to transmit the PTRS port whose time density is less than the PUSCH duration.


FL Proposal 3.2.1A
· Transmits the PTRS port only whose time density is less than the PUSCH duration.
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: If the time density of a PTRS port is less than the duration of PUSCH and the time density of another PTRS port equal or larger than the duration of PUSCH, both PTRS ports are dropped in the current spec.
· Summary of change: In the above case, drop only one PTRS port whose duration is equal or larger than the duration of PUSCH. 
· Consequence if not approved: 
	6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if  of a PT-RS port is set to 2 or 4, the UE shall not transmit PT-RSthe PT-RS port. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if  of a PT-RS port is set to 4, the UE shall not transmit PT-RSthe PT-RS port.
< Unchanged parts are omitted >


Support/fine: Lenovo, Huawei/HiSilicon (Discuss sect. 3.3 first), Sharp (Discuss sect. 3.3 first), Ruijie (Discuss sect. 3.3 first)
Concern: Docomo, Google, OPPO, Fujitsu, New H3C, Spreadtrum
FL: It seems the above TP is applied irrespective of R15 DMRS ports or R18 DMRS ports and irrespective of 8Tx or not.

	Company
	Comment

	Docomo
	We think the issue exists in Rel.15 and the issue is not specific to Rel.18 DMRS ports or 8Tx.

	Google
	We failed to see the necessity. 

	OPPO
	Not needed

	Huawei, HiSilicon
	Different time density of two PTRS ports will only occur for 8Tx (2CW), so we think this issue is valid. However, depends on group’s decision in section 3.3, this issue may be addressed automatically. So we suggest to discuss the issue in section 3.3 first. 

	Lenovo
	The time density of a PTRS port is determined based on the scheduled MCS. In Rel-15, the time density of two PTRS ports are same, since there is only one CW. While in Rel-18 8Tx PUSCH transmission, the two PTRS ports may be associated with different CWs with different MCS, and the time density of two PTRS ports may be different. Therefore, there exist a case that the  of a PT-RS port is smaller than the duration of PUSCH transmission and the  of another PT-RS port is equal to or larger than the duration of PUSCH transmission. 

	Fujitsu
	Similar view as other companies, seems not necessary.

	New H3C
	not necessary

	Sharp
	We agree with Huawei.

	[bookmark: _Hlk150536388]Spreadtrum
	Not needed.

	Ruijie
	The case is valid. Further discussion is needed.

	QC
	Agree with FL’s assessment. This TP should be submit to Agenda 7.1 and discussed there. 

	vivo
	Share the same view with FL.

	CATT
	Not needed.

	
	


3.2.2 two ports PTRS for rank1 fullPowerMode1
Lenovo made the following proposal.
	Lenovo: In RAN 1 #114bis meeting, the following TP was adopted to clarify the association between PUSCH antenna port and PTRS port for partial-coherent and non-coherent codebook-based 8Tx UL transmission. That is when the UE is configured with 2 PTRS ports, PUSCH antenna port 1000, 1001, 1004 and 1005 share PTRS port 0, and PUSCH antenna port 1002, 1003, 1006 and 1007 share PTRS port 1.
In Rel-18 8 TX UL transmission, for a partial/non-coherent UE, ‘fullpowerMode1’ may be configured for full power operation. For rank 1 PUSCH transmission, the precoder  is additionally added for full power transmission with mode 1. Then based on the TP above, if two PT-RS ports are configured, the UL PT-RS port 0 is associated with the single layer which is transmitted with PUSCH antenna port 1000, 1001, 1004 and 1005, and UL PT-RS port 1 is associated with the single layer which is transmitted with PUSCH antenna port 1002, 1003, 1006 and 1007. That is for a 8Tx single layer PUSCH transmission with fullpowerMode1, two PT-RS ports are determined and the two PT-RS ports are of same sequence and are transmitted on same REs on the same layer. However, for one layer PUSCH transmission, there is only one PTRS port. So it needs to be clarified whether it is one PT-RS port or two PT-RS ports for transmission in this case. If it is one PT-RS port, some words like “For a partial/non-coherent UE configured with ‘fullpowerMode1’ and the indicated precoder is  , UE only transmit UL PT-RS port 0” shall be captured in TS 38.214. If it is two PT-RS ports, to the resource mapping of the two PTRS ports on a single layer shall be clarified.


FL Proposal 3.2.2A
· For partial/non-coherent PUSCH transmission with full power mode 1 with 8 ports, if two PTRS ports are configured, and if a single-layer precoder is indicated, UE only transmit UL PT-RS port 0.
Support/fine: Lenovo
Concern: Google, OPPO, Huawei/HiSilicon, Fujitsu, Nokia/NSB, New H3C, Spreadtrum, Ruijie, vivo, CATT

	Company
	Comment

	Docomo
	Question to Lenovo: In Rel.16, if full power mode1 and two port PTRS are configured for 2 or 4 ports PUSCH, does the same issue exist? If so, why we need special handling for 8Tx?

	Google
	As I remember, this issue was discussed in R16, and companies did not think this is a problem, since two PT-RS ports could be associated with the same DMRS port, which becomes a single PT-RS port.

	OPPO
	We also think this issue existed in Rel-16 and is not essential.

	Huawei, HiSilicon
	Share similar view with Google and OPPO.

	Lenovo
	Same issue exists in Rel-16, so we want to make clarify, in this case, whether the UE transmits one PTRS port (i.e., PTRS port 0) on PUSCH antenna port 1000, 1001, 1004 and 1005 or transmits two PTRS ports on PUSCH antenna port {1000, 1001, 1004, 1005} and PUSCH antenna port {1002, 1003, 1006, 1007} respectively. 
We are fine with the FL’s proposal, which make this issue clear.  

	Fujitsu
	Agree with Google. The same issue had been discussed in Rel-16 for 4-port case and companies agreed that there is no problem.

	Nokia, NSB
	In the current spec, the actual PTRS ports is determined based on TPMI. So, the case is already supported by selecting either of PT-RS port 0 or PT-RS port 1 based on TPMI. This is common for all number of PUSCH ports. 

For partial-coherent and non-coherent codebook-based UL transmission, the actual number of UL PT-RS port(s) is determined based on TPMI(s) and/or number of layers which are indicated by 'Precoding information and number of layers' field(s) in DCI format 0_1, 0_2 or 0_3 or configured by higher layer parameter precodingAndNumberOfLayers:
[bookmark: _Hlk512520180]-	if the UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2', the actual UL PT-RS port(s) and the associated transmission layer(s) are derived from indicated TPMI(s) as:


	New H3C
	We fail to see the necessity of this proposal.

	Spreadtrum
	Not needed.

	Ruijie
	Not support. Agree with Google.

	vivo
	Not needed.

	CATT
	Not needed.

	FL
	Most of companies are not ok. 



3.3 Time density of PTRS (38.214)
1.11 
1.12 
1.13 
FL: This issue has been discussed in several meetings.
Huawei/HiSilicon and Lenovo have been proposing the following proposals.
	Huawei/HiSilicon: Considering that the time density  of a PTRS port depends on the relationship between the MCS of associated CW and configured thresholds, the associated CWs of two PTRS ports can be different, and two PTRS ports share same thresholds based on above agreement, it can be expected that the time density of two PTRS ports can be different.
[image: ]
Figure 1. Two PTRS ports with different time density
An exemplary scenario, where the time density of PTRS port 0 and 1 are respectively 2 and 1, is shown in Figure 1. The comb-like time-domain mapping pattern of PTRS port 0 makes the transmission power of corresponding antenna ports vary with OFDM symbol, which is unfriendly to UE implementation and should be avoided. 
Observation 1: Different time density of two PTRS ports makes the transmission power of antenna ports vary with OFDM symbol.
One of the most straightforward approaches addressing this issue is aligning the time density of two PTRS ports. To obtain guaranteed PTRS estimation performance, the higher MCS of associated CW should be used to determine the time density of both PTRS ports.
Another candidate approach is using the minimum number of PTRS ports in different symbols where the PTRS port is present to calculate the PTRS power boosting ratio, which avoids aforementioned issue while wastes some transmission power.


FL Proposal 3.3A (FL: This proposal reverts previous agreement.)
· For two PTRS ports for partial-/non-coherent PUSCH, support to determine the time density of both PTRS ports by the relationship between the higher MCS of associated CW and configured thresholds.
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: Based on the current spec., the time density of two PTRS ports can be different, which is unfriendly to UE implementation and should be avoided.
· Summary of change: The time density of two PTRS ports is determined based on the higher one of the MCSs of two codewords.
· Consequence if not approved: It causes unnecessary complicated UE implementation.
	6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if LPT-RS is set to 2 or 4, the UE shall not transmit PT-RS. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the PT-RS time-density for both PTRS ports is determined based on the higher one of the MCSs of two codewords.
< Unchanged parts are omitted >


Support/fine: Huawei/HiSilicon, Google, OPPO, Apple, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo
Concern: Lenovo (Slightly prefer FL Proposal 3.2B)

Note: the above reverts the following RAN1#113 agreement.
	Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
The time density for an PTRS port is determined by the MCS for the associated CW




	Lenovo: One issue is whether the power boosting of a PTRS port can be different in different scheduled symbols. If so, the agreed Qp in principles for determining power boosting for a PTRS port in a symbol for non-coherent and partial-coherent PUSCH shall be the number of PTRS ports present in that symbol; if the power boosting of a PTRS port shall be same in different symbols, then the Qp shall be the minimum number of PTRS ports in different symbols where the PTRS port is present.
Yes
PUSCH occasion(slot)
Time domain pattern of PTRS port 0
Time domain pattern of PTRS port 1

Fig 1. An example of different time densities of different PTRS ports


FL Proposal 3.2B
If two PTRS ports have different time densities, when determine the factor () of a PTRS port for a non-coherent or partial-coherent PUSCH, the Qp is:
· the number of PTRS ports present in a symbol if a UE supports different factors in different symbols, or
· the minimum number of PTRS ports in different symbols where the PTRS port is present if a UE doesn’t support different factors in different symbols.
Support/fine: Lenovo
Concern: 
	Company
	Comment

	Google
	We agree that the issue exists based on current agreement and spec. Compared to 3.2B, we prefer 3.3A, which is a simple solution. In our view, both proposals revert the previous agreement, but it can help to fix the issue. 

	OPPO
	We support proposal 3.3A to solve this issue. 

	Huawei, HiSilicon
	Support FL Proposal 3.3A.
We don’t mean to revert the previous agreement, but if we remember correctly, the agreement below aims at determining whether the existing or new RRC parameter of timeDensity should be used for the second CW, and the sub-sub-bullet is just inheriting legacy time-density-determination behaviour without igniting relevant discussion. Now that UE vendors may face implementation difficulty that never appeared before, why don’t we take full advantage of this chance to eliminate potential risk? 

Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
The time density for an PTRS port is determined by the MCS for the associated CW.

	Apple
	Prefer proposal 3.3A

	Lenovo
	Firstly, we think this issue is valid. In latest TS 38.214, the Qp in determining  is the number of PTRS ports scheduled to the UE. But in some symbols, the actual number of PTRS port may be less than the number of PTRS port scheduled to UE. 
Secondly, in RAN1 #113 meeting, we had following agreement
	Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
The time density for an PTRS port is determined by the MCS for the associated CW


We don’t want to revert the previous agreement, so we support FL Proposal 3.2B as the solution for the mentioned issue.

	Fujitsu
	Slightly prefer FL Proposal 3.3A. But we are open for discussion.

	Nokia, NSB
	Prefer Proposal 3.3A. 

	New H3C
	Prefer Proposal 3.3A.

	Sharp
	Prefer Proposal 3.3A.

	Spreadtrum
	FL Proposal 3.3A can solve the issue of time density difference directly and avoid Tx power variation across OFDM symbols. 

	Ruijie
	Support FL Proposal 3.3A.

	QC
	Prefer FL proposal 3.3A. But the wording might be improved. We suggest the following editorial change. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the MCS for PT-RS time-density determination for both PTRS ports is determined based on the higher one of the MCSs of two codewords.
FL: I captured it.

	vivo
	Prefer Proposal 3.3A.

	
	

	
	


4 Text Proposals (Editorial corrections)
4.1 Power factor missing (TS38.211)
FL Proposal 4.1A
· Adopt the following TP for TS 38.211 v18.0.0.
· 
Reason for change: The power factor for PDSCH DMRS physical resources mapping is missed.
· 
Summary of change: Add the power factor back to the PDSCH DMRS physical resources mapping formula in TS 38.211 clause 7.4.1.1.2.
· Consequence if not approved: The PDSCH DMRS cannot conduct power boosting and the channel estimation performance will consequently degrade.
	7.4.1.1.2 	Mapping to physical resources
< Unchanged parts are omitted >
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter dmrs-Type.


The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [6, TS 38.214] and mapped to resource elements  according to
-	if the higher-layer parameter dmrs-TypeEnh is configured

                                    
 

-	otherwise



where , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission
< Unchanged parts are omitted >


Support/fine: Huawei/HiSilicon, Docomo, Samsung, ZTE, Google, OPPO, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 
	Company
	Comment

	Docomo
	OK

	Samsung
	We are fine to adopt the TP.

	ZTE
	OK

	Google
	OK

	OPPO
	Fine

	Huawei, HiSilicon
	Support.

	Apple
	Fine

	Futurewei
	Ok.

	Lenovo
	Fine

	Fujitsu
	Fine

	Nokia, NSB
	OK.

	New H3C
	OK

	Sharp
	OK

	Spreadtrum
	Support

	Ruijie
	Support.

	QC
	Fine with the proposal. 

	vivo
	Support.

	Xiaomi
	OK



4.2 UL PTRS power boosting (TS38.214)
The 1st issue: Vivo finds Table 6.2.3.1-3A is missing in the main text in 6.3.2.1 in TS38.214.
FL Proposal 4.2A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: If ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00" should be applied for Table 6.2.3.1-3A introduced in Rel-18.
· Summary of change: Add the description of Table 6.2.3.1-3A, when ptrs-Power is not configured in PTRS-UplinkConfig or in case of non-codebook based PUSCH, ptrs-Power in PTRS-UplinkConfig is set to state "00".
· Consequence if not approved: If not approved, UE behavior would be unclear to determine the state "00" or "01" based on Table 6.2.3.1-3A.
	6.3.2.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 and Table 6.2.3.1-3A if not configured or in case of non-codebook based PUSCH.
[bookmark: _Hlk150185008]-	For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.

Table 6.2.3.1-3: Factor related to PUSCH to PT-RS power ratio per layer per RE  other than 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000123]UL-PTRS-power / 
	
	
The number of PUSCH layers ( )

	
	1
	2
	3
	4

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

	00
	0
	3
	3Qp-3
	4.77
	3Qp-3
	6
	3Qp
	3Qp-3

	01
	0
	3
	3
	4.77
	4.77
	6
	6
	6

	10
	Reserved

	11
	Reserved



Table 6.2.3.1-3A: Factor related to PUSCH to PT-RS power ratio per layer per RE [image: ] for 8TX PUSCH transmission
	
[bookmark: MCCQCTEMPBM_00000124]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


< Unchanged parts are omitted >


Support/fine: vivo, Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 

The 2nd issue: CATT mentioned “For partial coherent codebook for 8TX PUSCH” should be updated to “For partial-coherent codebook-based 8TX PUSCH”.
FL Proposal 4.2B
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: In TS38.214, it is specified that ‘For partial coherent codebook for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.’ It is incorrect since how to calculate [image: ]for 8TX PUSCH transmission according to Table 6.2.3.1-3A depends on the coherency of the precoder of the PUSCH transmission, other than the type of codebook that is configured.
· Summary of change: Change ‘For partial coherent codebook for 8TX PUSCH transmission’ to ‘For partial-coherent codebook-based 8TX PUSCH transmission’ in clause 6.2.3.1 in TS 38.214 on power boosting of PTRS for UL 8TX transmission.
· Consequence if not approved: Change ‘For partial coherent codebook for 8TX PUSCH transmission’ to ‘For partial-coherent codebook-based 8TX PUSCH transmission’ in clause 6.2.3.1 in TS 38.214 on power boosting of PTRS for UL 8TX transmission.
	6.3.2.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3 and Table 6.2.3.1-3A according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3 if not configured or in case of non-codebook based PUSCH.
-	For partial-coherent codebook-based for 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.
< Unchanged parts are omitted >


Support/fine: CATT, Docomo, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: Samsung (Not necessary)

	Company
	Comment

	Docomo
	FL Proposal 4.2A/4.2B: OK

	Samsung
	We are fine to adopt FL Proposal 4.2A, but 4.2B seems not necessary.

	ZTE
	FL Proposal 4.2A/4.2B: Fine

	Google
	OK 

	OPPO
	Fine

	Huawei, HiSilicon
	Fine with both proposals.

	Apple
	Fine

	Lenovo
	FL Proposal 4.2A/4.2B: Fine.

	Fujitsu
	Fine

	Nokia, NSB
	OK.

	New H3C
	OK

	Sharp
	FL Proposal 4.2A/4.2B: OK

	Spreadtrum
	Support

	Ruijie
	Support both proposals.

	QC
	Fine with the proposal. 

	vivo
	Support both proposals.

	Xiaomi
	Fine with both proposals.



4.3 PDSCH DMRS port indication table index (TS38.214)
Lenovo [11] proposes the following TP.
FL Proposal 4.3A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: In TS 38.212, DMRS port indication tables for single TRP transmission are specified by Table 7.3.1.2.2-7/8/9/10 for enhanced DMRS with dmrs-Type=1 and maxLength=1, enhanced DMRS with dmrs-Type=1 and maxLength=2, enhanced DMRS with dmrs-Type=2 and maxLength=1, enhanced DMRS with dmrs-Type=2 and maxLength=1, respectively. DMRS port indication tables for multiple TRP transmission are specified by Table 7.3.1.2.2-7A/8A/9A/10A for enhanced DMRS with dmrs-Type=1 and maxLength=1, enhanced DMRS with dmrs-Type=1 and maxLength=2, enhanced DMRS with dmrs-Type=2 and maxLength=1, enhanced DMRS with dmrs-Type=2 and maxLength=1, respectively. However, there is a misalignment for DMRS table index in the description in TS 38.214, where DMRS table index 7.3.1.2.2-1B/2B/3B/4B, 7.3.1.2.2-1C/2C/3C/4C are used in the brackets. Moreover, two table index after “7.3.1.2.2-3, 7.3.1.2.2-3A” are missing, which are used for enhanced DMRS with dmrs-Type=2 and maxLength=1 in case of single and multiple TRP transmission.
· Summary of change: Incorrect and missing DMRS table index for description of downlink DM-RS not used for data transmission.
· Consequence if not approved: Incorrect and missing DMRS table index for description of downlink DM-RS not used for data transmission.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
When receiving PDSCH scheduled by DCI format 1_1, the UE shall assume that the CDM groups indicated in the configured index from Tables 7.3.1.2.2-1, 7.3.1.2.2-1A,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, [ 7.3.1.2.2-93B, 7.3.1.2.2-9A3C ], 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] contain potential co-scheduled downlink DM-RS and are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) in Tables 7.3.1.2.2-1, 7.3.1.2.2-1A ,[ 7.3.1.2.2-71B, 7.3.1.2.2-7A1C ], 7.3.1.2.2-2, 7.3.1.2.2-2A,[ 7.3.1.2.2-82B, 7.3.1.2.2-8A2C ], 7.3.1.2.2-3, 7.3.1.2.2-3A, 7.3.1.2.2-9, 7.3.1.2.2-9A, 7.3.1.2.2-4, 7.3.1.2.2-4A, [ 7.3.1.2.2-104B, 7.3.1.2.2-10A4C ] of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.
< Unchanged parts are omitted >


Support/fine: Lenovo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 
	Company
	Comment

	Samsung
	We are fine to adopt the TP.

	ZTE
	OK

	Google
	OK

	OPPO
	Fine.

	Huawei, HiSilicon
	Fine with the proposal.

	Apple
	Fine

	Futurewei
	Fine.

	Lenovo
	Fine

	Fujitsu
	Fine

	Nokia, NSB
	OK.

	New H3C
	OK

	Sharp
	OK

	Spreadtrum
	Support

	Ruijie
	Fine.

	QC
	Fine with the proposal. 

	vivo
	Support

	Xiaomi
	Support



4.4 PUSCH DMRS port indication table index (TS38.214)
Lenovo [11] proposes the following TP.
FL Proposal 4.4A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: In TS 38.212, DMRS port indication tables for PUSCH 5-8 in case of maxlength=2, dmrs-Type=2 are specified by Table 7.3.1.1.2-23A to 7.3.1.1.2-23D, and DMRS port indication tables for uplink DMRS type 1/2 are specified by Tables 7.3.1.1.2-38 to 7.3.1.1.2-69. However, these new DMRS port indication table index are not included for description of uplink DM-RS not used for data transmission.
· Summary of change: Remove backet and add DMRS port indication table index 7.3.1.1.2-23A to 7.3.1.1.2-23D and 7.3.1.1.2-38 to 7.3.1.1.2-69 for description of uplink DM-RS not used for data transmission.
· Consequence if not approved: Incomplete DMRS table index for description of uplink DM-RS not used for data transmission.
	6.2.2 UE DM-RS transmission procedure
< Unchanged parts are omitted >
For PUSCH scheduled by DCI format 0_1, by activation DCI format 0_1 with CRC scrambled by CS-RNTI, or configured by configured grant Type 1 configuration, the UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to [7.3.1.1.2-23D] and Tables 7.3.1.1.2-38 to 7.3.1.1.2-69 of Clause 7.3.1.1 of [5, TS38.212] are not used for data transmission, where "1", "2" and "3" for the number of DM-RS CDM group(s) correspond to CDM group 0, {0,1}, {0,1,2}, respectively
< Unchanged parts are omitted >


Support/fine: Lenovo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 
	Company
	Comment

	Samsung
	We are fine to adopt the TP.

	ZTE
	OK

	Google
	OK

	OPPO
	OK

	Huawei, HiSilicon
	Fine with the proposal.

	Apple
	Fine

	Lenovo
	Fine

	Fujitsu
	Fine

	Nokia, NSB
	OK.

	New H3C
	OK

	Sharp
	OK

	Spreadtrum
	Support

	Ruijie
	Fine.

	QC
	Fine with the proposal. 

	vivo
	Support

	Xiaomi
	Support



4.5 PDSCH DMRS port table (TS38.212)
Google [13] proposes the following TP.
FL Proposal 4.5A
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: The total payload size for the DMRS ports indication for 1 codeword and 2 codewords should be aligned. However, in the current TS 38.212, it is not clear in some tables.
· Summary of change: Clarify the total payload size for the DMRS ports indication for 1 codeword and 2 codewords are the same.
· Consequence if not approved: Incomplete DMRS table for PDSCH.
	7.3.1.2.2	Format 1_1 
< Unchanged parts are omitted >
Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

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

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

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

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

	4
	2
	1
	4-31
	reserved
	reserved

	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
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27-31
	Reserved
	Reserved
	
	
	



Table 7.3.1.2.2-7A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1
	One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
	Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

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

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

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

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

	4
	2
	1
	4-31
	reserved
	reserved

	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
	1
	0,1,8
	
	
	

	22
	1
	0,1,8,9
	
	
	

	23
	2
	0,1,8
	
	
	

	24
	2
	0,1,8,9
	
	
	

	25
	2
	2,3,10
	
	
	

	26
	2
	2,3,10,11
	
	
	

	27
	2
	0,2,3
	
	
	

	28-31
	Reserved
	Reserved
	
	
	


< Unchanged parts are omitted >


Support/fine: Google, Samsung, ZTE, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 
	Company
	Comment

	Samsung
	We are fine to adopt the TP.

	ZTE
	OK

	Google
	Support

	OPPO
	OK.

	Huawei, HiSilicon
	Fine with the proposal.

	Apple
	Fine

	Futurewei
	Fine.

	Lenovo
	Fine

	Fujitsu
	Fine

	Nokia, NSB
	OK.

	New H3C
	OK

	Sharp
	OK

	Spreadtrum
	Support

	Ruijie
	Support.

	QC
	Fine with the proposal. 

	vivo
	Support

	Xiaomi
	Fine



4.6 MU-restriction of eType1 (TS38.214)
Google [13] proposes the following TP.
FL Proposal 4.6A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: The DMRS table index 7.3.1.2.27 in TS38.214 should be the DMRS table index 7.3.1.2.2-7, because there is no table 7.3.1.2.27 defined in TS38.212.
· Summary of change: Change 7.3.1.2.27 to 7.3.1.2.2-7.
· Consequence if not approved: Incomplete MU-restriction specification for PDSCH.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1,
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 11 and 27 when applicable} in Table 7.3.1.2.2-7 and Table 7.3.1.2.2-7A of Clause 7.3.1.2 of [5, TS 38.212], or
-	if a UE is scheduled with one codeword and assigned with the antenna port mapping with indices of {9, 10, 11, 24, 25, 26, 27, 28, 29, 30 and 66 when applicable} in Table 7.3.1.2.2-8 and Table 7.3.1.2.2-8A of Clause 7.3.1.2 of [5, TS 38.212], 
the UE may assume that all the remaining orthogonal antenna ports of the CDM groups, from which the antenna ports are indicated to the UE, are not associated with transmission of PDSCH to another UE, or
-	if a UE is scheduled with two codewords, the UE may assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE.
< Unchanged parts are omitted >


Support/fine: Google, Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 
	Company
	Comment

	Docomo
	OK

	Samsung
	We are fine to adopt the TP.

	ZTE
	OK

	Google
	Support

	OPPO
	Fine.

	Huawei, HiSilicon
	Fine with the proposal.

	Apple
	Fine

	Futurewei
	Fine.

	Lenovo
	Fine

	Fujitsu
	Fine

	Nokia, NSB
	OK

	New H3C
	OK

	Sharp
	OK

	Spreadtrum
	Support

	Ruijie
	Support.

	QC
	Fine with the proposal. 

	vivo
	Support

	Xiaomi
	OK



4.7 Alignment of description of enhanced DMRS types / RRC parameter name
The 1st issue: Lenovo [11] mentioned the description of “enhanced DMRS types” is not aligned between TS38.211/38.212/.38.214.
	
	eType1
	eType2

	TS38.214
	DMRS configuration enhanced type1
	DMRS configuration enhanced type2

	TS38.211
	DMRS configuration Type 1 if the higher-layer parameter enhanced-dmrs-Type_r18 is configured or if DM-RS multiplexing = Enhanced.
	DMRS configuration Type 2 if the higher-layer parameter enhanced-dmrs-Type_r18 is configured or if DM-RS multiplexing = Enhanced.



FL: We can discuss whether the alignment CR is necessary or not. In TS38.211, there is the following description, and it implies “enhanced Type 1 / 2” already. If the alignment CR is necessary, I think it is clearer to update TS38.211 to align with TS38.214 because we’ve used terminology of “enhanced type1/2” in the previous discussion.
	7.4.1.1.2	Mapping to physical resources
[…]
-	basic or enhanced DM-RS multiplexing is controlled by the higher-layer parameter dmrs-TypeEnh
[…]
Table 7.4.1.1.2-5: PDSCH DM-RS time index  and antenna ports .
	DM-RS multiplexing 
	DM-RS duration
	
	Supported antenna ports 

	
	
	
	Configuration type 1
	Configuration type 2

	Basic
	single-symbol DM-RS
	0
	1000 – 1003
	1000 – 1005 

	
	double-symbol DM-RS
	0, 1
	1000 – 1007 
	1000 – 1011

	Enhanced
	single-symbol DM-RS
	0
	1000 – 1003, 1008 – 1011
	1000 – 1005, 1012 – 1017

	
	double-symbol DM-RS
	0, 1
	1000 – 1015
	1000 – 1023 






FL Proposal 4.7A
· Replace “DMRS configuration type 1 with configured enhanced-dmrs-Type_r18” and “DMRS configuration type 2 with configured enhanced-dmrs-Type_r18” in TS38.211 with “DMRS configuration enhanced type 1” and “DMRS configuration enhanced type 2”.
Support/fine: Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: Nokia/NSB (Up to editor’s view)

The 2nd issue: Lenovo [11] mentioned the RRC parameter name for eType1/2 is incorrect in TS38.211.
FL Proposal 4.8B
· Adopt the following TP for TS 38.211 v18.0.0.
· Reason for change: In TS 38.211, the higher-layer parameter for enabling enhanced DMRS with increasing number of orthogonal ports is denoted as ‘dmrs-TypeEnh’. However, the parameter name ‘enhanced-dmrs-Type_r18’ are used in the newest RRC parameter list for this higher-layer parameters with LS send to RAN2 (R1-2310694). 
· Summary for change: Update the RRC parameter name ‘dmrs-TypeEnh’ by ‘enhanced-dmrs-Type_r18’.
· Consequences if not approved: RRC parameter names are not aligned between TS38.211 Clause 6.4.1.1.3 and higher layer specification TS38.331 based on the latest LS.
	6.4.1.1.3	Precoding and mapping to physical resources

The sequence  shall be mapped to the intermediate quantity  according to 
-	if transform precoding is not enabled, 
-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise


-	if transform precoding is enabled


where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the configuration type is given by the higher-layer parameter DMRS-UplinkConfig, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 
<Unchanged text is omitted>
7.4.1.1.2	Mapping to physical resources
The UE shall assume the PDSCH DM-RS being mapped to physical resources according to configuration type 1 or configuration type 2 as given by the higher-layer parameter dmrs-Type.


The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [6, TS 38.214] and mapped to resource elements  according to
-	if the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh is configured

-	otherwise



where , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission
<Unchanged text is omitted>
The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2'.
-	basic or enhanced DM-RS multiplexing is controlled by the higher-layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh
<Unchanged text is omitted>


Support/fine: Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, Xiaomi
Concern: 

	Company
	Comment

	Docomo
	FL Proposal 4.7A/4.7B: Fine.

	Samsung
	We are fine to adopt both TPs.

	ZTE
	FL Proposal 4.7A/4.7B: Fine.

	Google
	OK

	Huawei, HiSilicon
	Fine with the proposal.

	Apple
	Fine

	Futurewei
	FL Proposal 4.7A/4.7B: Fine. 

	Lenovo
	FL Proposal 4.7A/4.7B: Fine.

	Fujitsu
	Fine

	Nokia, NSB
	Fine with 4.7B. Proposal 4.7A can be up to two editors’ view.

	New H3C
	OK

	Sharp
	FL Proposal 4.7A/4.7B: OK

	Spreadtrum
	Support

	Ericsson
	For FL Proposal 4.8B, a minor comment, the enhanced-dmrs-Type_r18 shall be enhanced-dmrs-Type_r18 because there’s only one enhanced-dmrs-Type in RRC.

	Ruijie
	Support both TPs.

	QC
	Fine with the proposals. 

	vivo
	Support.

	Xiaomi
	Fine



4.8 Ordering of PDSCH DMRS port indexes
	Qualcomm [20]: In Rel-15, there is a nice property between the two tables for maxLength=1 and maxLength=2 of a same DMRS type. The property is that the maxlength=1 table is a nested in maxLength=2 table. As shown in Table 7.3.1.2.2-1/2/3/4 of TS 38.212,  in the type 1 DMRS maxLength=2 table, the entries with “Number of front-load symbols”=1 are put in the beginning of the table. In this way, one can see that the first 12 rows in the maxLength=2 table are exactly the 12 rows in the maxLength=1 table. Same property holds for type 2 DMRS, where the first 24 rows (for 1 CW) of the maxLength=2 table are exactly the 24 rows in the maxLength=1 table, and the first 2 rows (for 2 CW) of the maxLength=2 table are exactly the 2 rows in the maxLength=1 table. In summary, the row indices and contents of the maxLength=1 table is exactly the same as the first subset of rows in maxLength=2 table, which is a nice nested structure of tables. 
Without this property, when NW configures maxLength=1 for DMRS, UE needs to load maxLength=1 table into (on chip) memory and use it for DMRS related processing. When NW configure maxLength=2 for DMRS, UE needs to switch and load maxLength=2 table into (on chip) memory and use it for DMRS related processing. This switch of DMRS tables requires extra complexity to manage the two tables and the load/reload of tables from DDR to (on chip) memory requires extra time which eat into UE’s already tight DMRS processing timeline. Another way to deal with two tables are loading both tables from DDR to (on chip) memory once and switch the two tables in memory. This can save the time to load/reload tables with RRC reconfiguration. But it increases the (on chip) memory size which would directly translate into larger chip size. Furthermore, UE still needs to handle the switch of the two tables, although both of them are in memory already. 
[image: ]
[bookmark: _Ref126933648]Fig 1: Extra UE implementation complexity/memory cost due to DMRS tables without the nested table property. 


FL Proposal 4.8A
· In TS 38.212, Table 7.3.1.2.2-8, Table 7.3.1.2.2-8A, Table 7.3.1.2.2-10, Table 7.3.1.2.2-10A are updated to move rows with “Number of front-load symbols”=1 (except the special rows for M-TRP in Table 7.3.1.2.2-8A and Table 7.3.1.2.2-10A) towards the beginning of the table.
· Adopt the TP in Proposal 1 in R1-2312028 for TS 38.214 v18.0.0.
· Adopt the TP in Proposal 2 in R1-2312028 for TS 38.214 v18.0.0.
Support/fine: QC, Google, OPPO, [Huawei/HiSilicon, Futureway, Lenovo, Fujitsu, Ruijie], Apple, Docomo, Spreadtrum, Ericsson, MTK, Xiaomi
Concern: ZTE, Samsung, Nokia/NSB (not necessary, but no strong view)

	Company
	Comment

	Samsung
	We are not sure whether the issue is critical or not.

	ZTE
	We fail to see the necessity.

	QC
	The issue might sound not critical or unnecessary to NW/Infra. But it is critical to UE implementation, as explained in R1-2312028 and above in FL summary. 

This proposal simply restores Rel-15 convention to Rel-18. I don’t think anyone proposed to introduce a different order of rows in Rel-18 than in Rel-15. It ended up in current ordering not following Rel-15 was simply because the sequence we discuss different groups of entries in multiple meetings. 

This current ordering of rows unnecessarily makes Rel-18 DMRS implementation more difficult on UE side. If we care of the commercialization of this feature, please carefully consider this proposal from the whole eco system perspective. Thanks.  

	Google
	OK

	OPPO
	We support the proposal to simply the UE implementation. 

	[bookmark: _Hlk150505645]Huawei, HiSilicon
	Open to discuss.

	Apple
	Support proposal from QC and agree that it simplifies UE implementation and is also in line with legacy antenna port indication tables principle 

	Futurewei
	We are fine with the proposal in principle.

	Lenovo
	We think it is related with UE implementation and we are open for discussion.

	Fujitsu
	We could be open to discuss this.

	Docomo
	Fine with the proposal.

	Nokia, NSB
	No strong view, but not sure if this is really necessary. 

	New H3C
	Open to discuss about the necessity of this proposal.

	Spreadtrum
	Support the proposal.

	Ericsson
	Support the proposal.

	MediaTek
	Fine with the proposal

	Ruijie
	Open to discuss.

	vivo
	Fine with the proposal.

	
	



5 New UE features for Rel.18 DMRS ports
5.1 >4 layers DL MIMO 
	Huawei/HiSilicon: In current spec., there exists a UE capability indicating the supported maximum number of DL MIMO layers with candidate value being chosen from 2, 4, and 8, among which 8 aims at boosting the SU performance. Given that Rel.18 DMRS targets at enabling higher MU-MIMO layers to improve MU performance, the ‘mutually-exclusive’ application scenario makes it unreasonable to simultaneously support Rel.18 DMRS and 8-layer DL MIMO, letting alone the unacceptable multiplicative channel estimation complexity of them. Or at least, a UE capability indicating whether Rel.18 DMRS and >4 layers DL MIMO are simultaneously supported should be introduced.


FL Proposal 5.1
· Introduce a UE capability indicating whether Rel.18 DMRS and >4 layers DL MIMO are simultaneously supported.
Support/fine: Huawei/HiSilicon, Samsung, Google, Apple, Futurewei, Lenovo, Nokia/NSB, New H3C, Spreadtrum, Ruijie, vivo
Concern: QC, ZTE

	Company
	Comment

	Samsung
	We are fine with this proposal. We have same view with Huawei that the original purpose of Rel-18 DMRS is for MU-MIMO.
BTW, the title of section would be changed since this is not related to the proposal “DMRS ports in multi-CDM-group”.

	ZTE
	Tend to discuss in UE feature session.

	Google
	OK

	Huawei, HiSilicon
	Support, and thanks Samsung for pointing out the title change.

	Appl
	Support, but also okay to discuss in UE feature session

	Futurewei
	Support.

	Lenovo
	Support in principle and we think it can be further discussed in UE feature session.

	Fujitsu
	This could be discussed in UE feature session.

	FL
	If we introduce new FG based on none of RAN1 agreement, we need to make agreement before discussing in UE feature session.

	Nokia, NSB
	Fine in principle. 

	New H3C
	OK

	Spreadtrum
	Support

	Ericsson
	We also prefer to discuss this in UE feature discussion.

	Ruijie
	Support.

	QC
	We are not sure the necessity/motivation of the proposal. With 2 CW, MU-MIMO is not allowed, even with Rel-18 DMRS. From SU perspective, we are not sure using Rel-18 DMRS is more difficult for UE to handle than using Rel-15 DMRS. Therefore, we don’t support it for now. But we are open to discuss if proponent can clarify the motivation and intention. 

	vivo
	Support

	ZTE2
	We tend to share QC’s assessment. Besides, we think when the maximum layer of DL MIMO is configured to 8 and Rel-18 DMRS is configured, gNB cannot schedule UE to perform >4 layers MU-MIMO with Rel-18 DMRS as per previous agreements. Hence the motivation of this UE feature is ambiguous to us though. We are open to hear more reasonable views.



5.2 eType1/2 DMRS with co-scheduled UE information
	Google: In R1-2310794, RAN4 provides the following information that the eType1/2 DMRS is also supported when the new signaling in DCI on the co-scheduled UE information is present.
	Question 5: Whether the new signaling in DCI is supported when Rel-18 DMRS is configured?
Answer: Yes. The new signaling can be supported for the UE with Rel-18 DMRS configured, and co-scheduled UE mentioned in DCI signaling includes both co-scheduled UEs on R15 DMRS ports and co-scheduled UEs on R18 DMRS ports 


The eType1/2 DMRS with co-scheduled UE information in DCI is a new feature. Therefore, a corresponding UE feature group should be introduced. In addition, since the co-scheduled UEs can be either R15 DMRS or R18 DMRS, additional UE complexity for the blind detection of the DMRS type for the co-scheduled UEs could be required. Therefore, it is better to introduce additional processing delay when the co-scheduled UE information is present and eType1/2 DMRS is configured. With regard to different UE implementation schemes, one possible way is to introduce a UE capability for the additional processing delay for PDSCH reception.


FL Proposal 5.2
· Introduce a UE capability on eType1/2 DMRS with co-scheduled UE information indicated by DCI, and the UE capability includes the following components:
· Component 1: supported DMRS type for co-scheduled UE when the eType1/2 DMRS is configured.
· Component 2: the additional processing delay for PDSCH reception when the co-scheduled UE information is present and eType1/2 DMRS is configured.
Support/fine: Google
Concern: Samsung (discuss in AI 5), ZTE (discuss in AI 5) Nokia/NSB (discuss in AI 5), New H3C (discuss in AI 5), QC (RAN4 issue), New H3C (discuss in AI 5)

	Company
	Comment

	Samsung
	Similar with the proposal in Section 2.1, for this proposal, we are not sure whether it is related to a reduced ML receiver which is relevant MU-MIMO assist signalling brought by RAN4. If so, we can discuss on AI 5.

	ZTE
	Similar to Samsung, it should be discussed in AI 5 instead.

	Google
	Support

	OPPO
	Fine to discuss it in UE feature section. 

	Huawei, HiSilicon
	Open to discuss.

	Apple
	Open to discuss in AI5

	Futurewei
	We are open to discuss this proposal.

	Lenovo
	We are fine to discuss it in UE feature section in AI 5. 

	Fujitsu
	Similar view as Samsung.

	FL
	If we introduce new FG based on none of RAN1 agreement, we need to make agreement before discussing in UE feature session.

	Nokia, NSB
	We think this is already part of discussion in AI 5.

	New H3C
	Open to discuss in AI5

	[bookmark: _Hlk150536736]Spreadtrum
	Open to discuss

	Ruijie
	Open to discuss.

	QC
	For component 1: we think this should be decided by RAN4 as RAN4 own this adv UE feature. 
For component 2: our understanding is that RAN4 introduced this adv UE feature without intention to extend PDSCH processing timeline. In RAN 4 WID, there is no objective to study timeline extension. Instead, DCI signaling is introduced to tell target UE some information about co-scheduled UE to help target UE run Adv receiver within legacy timeline. With this understanding, we think introducing additnoal time conflict with RAN 4 original intention of this WI so we don’t support component 2. 

	vivo
	It can be discussed in AI 5.


6 Conclusion
Stable proposals:
FL Proposal 2.3A (Alt.1: Capture the agreed TP)
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: Agreed TP (FL Proposal 2.2B in R1-2310278) is captured with [] in TS38.214.
· Summary of change: Capture the agreed TP of FL Proposal 2.2B in R1-2310278.
· Consequence if not approved: The spec does not capture the agreement.
	5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
[When the UE is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one DM-RS ports 1008-1015 for enhanced Type 1 DM-RS or DM-RS ports 1012-1023 for enhanced Type 2 DM-RS, the UE does not expect that any co-scheduled UE(s) in the same CDM group is not configured with the higher layer- parameter enhanced-dmrs-Type_r18. When the UE is not configured with the higher layer parameter enhanced-dmrs-Type_18, the UE does not expect that any co-scheduled UE(s) in the same CDM group(s) is configured with the higher layer parameter enhanced-dmrs-Type_r18 and indicated with at least one of DMRS ports 1008-1015 for enhanced Type 1 DMRS or DMRS ports 1012-1023 for enhanced Type 2 DMRS.]
< Unchanged parts are omitted >


Support/fine: OPPO, Samsung, Docomo, Huawei/HiSilicon, Apple, Futurewei, Lenovo, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo, CATT, Xiaomi
Concern: 
FL Proposal 2.4A
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: In RAN1 #114bis, it was agreed that introduce a UE feature group to indicate whether/how to support Rel-18 DMRS and PDSCH processing capability 2 simultaneously. And, in this feature group, the UE can additionally report relaxation on processing delay for PDSCH processing capability 2. When UE report the relaxation on processing delay, it should be used for calculating PDSCH processing delay.
· Summary of change: New processing delay parameter d3 added into the equation of processing delay calculation, and description added.
· Consequence if not approved: Relaxation of the processing delay agreed cannot be supported.
· Note: Candidate values of d3 at least include 0, and other value(s) will be decided in UE feature session.
	5.3	UE PDSCH processing procedure time
If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-  For UE processing capability 2,
· if the UE is not indicating [UE Capability name], the UE is not expected to be simultaneously configured with higher layer parameter processingType2Enabled set to ‘enable’ and higher layer parameter enhanced-dmrs-Type_r18, and the additional processing delay d3 is 0.
· if the UE is indicating [UE Capability name], 
· if the UE is configured with higher layer parameter enhanced-dmrs-Type_r18 , the additional processing delay d3 is indicated by [UE Capability name]. 
· Otherwise d3 =0.
-	For operation with shared spectrum channel access in FR1, is calculated according to [4, TS 38.211], otherwise =0.
< Unchanged parts are omitted >


Support/fine: Nokia/NSB, [IDC], New H3C, Docomo, Samsung, ZTE, Google, OPPO, Huawei/HiSilicon, Futurewei, Lenovo, New H3C, Sharp, Spreadtrum, Ruijie, LGE, Ericsson, QC, vivo, CATT, Xiaomi
Concern: 

FL Proposal 3.3A (FL: This proposal reverts previous agreement.)
· For two PTRS ports for partial-/non-coherent PUSCH, support to determine the time density of both PTRS ports by the relationship between the higher MCS of associated CW and configured thresholds.
· Adopt the following TP for TS 38.214 v18.0.0.
· Reason for change: Based on the current spec., the time density of two PTRS ports can be different, which is unfriendly to UE implementation and should be avoided.
· Summary of change: The time density of two PTRS ports is determined based on the higher one of the MCSs of two codewords.
· Consequence if not approved: It causes unnecessary UE implementation complexity.
	6.2.3.1 UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >
When a UE is scheduled to transmit PUSCH with allocation duration of 2 symbols or less, and if LPT-RS is set to 2 or 4, the UE shall not transmit PT-RS. When a UE is scheduled to transmit PUSCH with allocation duration of 4 symbols or less, and if LPT-RS is set to 4, the UE shall not transmit PT-RS.
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the PT-RS time-density for both PTRS ports is determined based on the higher one of the MCSs of two codewords.
< Unchanged parts are omitted >


Support/fine: Huawei/HiSilicon, Google, OPPO, Apple, Fujitsu, Nokia/NSB, New H3C, Sharp, Spreadtrum, Ruijie, QC, vivo
Concern: Lenovo (Slightly prefer FL Proposal 3.2B)

FL note: the above reverts the following RAN1#113 agreement.
	Agreement
For time density of PTRS of rank 5-8 PUSCH, support Alt.1:
· Alt.1: Reuse the existing RRC parameter of timeDensity in PTRS-UplinkConfig for both CWs.
The time density for an PTRS port is determined by the MCS for the associated CW



Needs discussion:
Discussion point: In case of maxNrofPorts = 2 and maxRank <=4 for 8Tx, the size of PTRS-DMRS association field is
· Alt1: 4-bit: TP from Fujitsu
· Alt2: 2-bit: TP from Nokia, Huawei

FL Proposal 3.1.1B3 (Alt3: 2-bit) Huawei’s TP
· Adopt the following TP for TS 38.212 v18.0.0.
· Reason for change: The text in current TS 38.212 clause 7.3.1.1.2 cannot fully cover the case when UE support 8TX and a PTRS port shares more than 2 layers but the maxRank<=4. Thus, it is required to update DCI bit size determination and interpretation in TS38.212.
· Summary of change: Update the conditions to apply the PTRS-DMRS association table. Also, the title of Table 7.3.1.1.2-25 is updated.
· Consequence if not approved: PTRS-DMRS association is unclear when two PTRS ports are configured for 8 TX UL, maxRank<=4 but one of PTRS ports shares more than 2 layers.
	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 configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and the number of antenna ports equals to 2 or 4maxRank<=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 Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-    2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25.
-    2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, maxRank<=4 and the number of PUSCH antenna ports equals to 8, 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 Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-    when the number of scheduled DMRS port(s) that shares PTRS port 0 or 1 is greater than 2, this field indicates the association between PTRS port 0 or 1 and scheduled DMRS port(s) that shares this PTRS port 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 the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-    when both the number of scheduled DMRS port(s) that shares PTRS port 0 and the number of scheduled DMRS port(s) that shares PTRS port 1 are less than or equal to 2, this field indicates the association between PTRS port(s) and scheduled DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< Unchanged parts are omitted >
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