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DMRS configuration for MU-MIMO
[Huawei,HiSilicon] For MU-MIMO pairing, the configuration for DMRS is restricted by number of front-loaded DMRS symbols, number of additional DMRS, and DMRS symbol location, configuration type as following in Section 5.1.6.2 of TS 38.214:
“The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM--RS symbol location, and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].”
However for MU pairing, the number of DMRS CDM group(s) without data for different UEs also should be the same, otherwise it will be a waste of resources or introduce additional interferences on DMRS. So, we have the following text proposal:
	[bookmark: _Toc517439465]Text proposal in 38.214[2]
< Start of the text proposal >
5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM-RS symbol location, number of DMRS CDM group(s) without data and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
< End of the text proposal >



	Company
	Comment

	Qualcomm
	We are OK with the proposal from Huawei, but we think that it should also extend that the UE will assume that the co-scheduled UE has the same PDSH allocation
In Section 5.1.6.2 of 38.214:
The UE is not expected to assume co-scheduled UE(s) with different DM-RS configuration with respect to the actual number of front-loaded DM-RS symbol(s), the number of additional DM-RS, the DM--RS symbol location, number of DMRS CDM group(s) without data and DM-RS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211], and different PDSCH time domain allocation.

	ZTE
	Not OK. This is not an essential issue. Whether scheduling the same number of CDM groups, PDSCH time domain allocation is up to gNB. If the MU-interference is not severe, such kind of limitation may cause large DMRS overehead. 

	Ericsson
	Not OK, same view as ZTE

	CATT
	Agree with ZTE. No change is needed.

	Huawei, HiSilcion
	Support the proposal. Otherwise there is mismatching on power boosting from the co-scheduled UEs.

	vivo
	Agree with Qualcomm, same PDSCH resource allocation also should be guaranteed if number of DMRS CDM group(s) without data are same for the co-scheduled UEs.

	Samsung
	Agree with ZTE. 

	Intel
	OK with Huawei’s proposal. Don’t think it’s necessary to extend it to same time domain PDSCH allocation.

	Nokia, NSB
	Agree with ZTE.



Summary: 
· Huawei, HiSilicon, vivo, Intel, Qualcomm consider a fix is needed to at least add that “number of CDM group without data” can be assume to be the same
· Qualcomm, vivo, also think that the PDSCH allocation would need to be guaranteed to be the same.
· ZTE, Ericsson, CATT, Nokia, NSB, Samsung consider it is not an essential issue.	


 
DMRS Collision for 15 KHz + CRS rate matching pattern
[Ericsson] When LTE and NR co-exist on the same carrier, the NR UE can, if operating on 15 kHz subcarrier spacing, be informed about the position of the CRS using the RRC parameter lte-CRS-ToMatchAround . However, as can be seen in Figure 1, when an additional DMRS symbol is configured to the UE, it collides with CRS, leading to degraded performance. 
[image: ]
Figure 1 LTE CRS pattern (upper) and DMRS pattern when PDSCH ends in symbol 14, the additional DMRS is in symbol 12.
A remedy could be to schedule a PDSCH that stops in symbol earlier than 13, in which case the DMRS is moved to positions which do not collide with CRS. The drawback is then at least 15% loss in NR throughput for the FDD system, compared to nominal, which is not an acceptable solution, See Figure 2.
[image: ]
Figure 2 Scheduling of a short slot where PDCSH ends in symbol 12. The DMRS is then moved to symbol 10 according to TS 38.211. The last two symbols are then unused in the FDD system.
For DCI format 1_0 and before RRC configuration, two additional DMRS symbols are used and these will also collide with LTE CRS. However, in these cases which are rarely used, it can be acceptable to take the hit in overhead and schedule a PDSCH that ends in symbol 12.  For high capacity data transmissions on the other hand, it would be detrimental to NR performance in such coexistence scenario to take the 15% overhead on top of the already present LTE CRS overhead.  Hence, we propose to move the last DMRS symbol as follows:
Proposal: For PDSCH mapping Type A, when lte-CRS-ToMatchAround is configured and dmrs-AdditionalPosition=’pos1’, and single-symbol DMRS, then the DM-RS positions for PDSCH duration (as measured from the beginning of the slot) of 13 and 14 are l0,12 instead of the default l0,11

	Company
	Comment

	ZTE
	When CRS is 1 port, one of DMRS CDM groups can be used for NR to avoid the collision. Moreover, interference can be avoided if DMRS type 2 is used. Although type 2 is optional, it will be implemented if there is a strong market need.  This change of DMRS position in such late stage will affect implementation schedule.  The proposed change is just a ‘nice to have’ which should not be considered in this late stage according to the Chairman’s guidance. 

	LG
	If my understanding is correct, a UE is not expected that NR DMRS REs are overlapping with any rate matched REs for LTE CRS. Regarding this issue, the agreement was made in the RAN1 meeting #90bis as below. So, I think that we don’t need to discuss further about this issue.
Agreements:
· On a RE level, NR-PDSCH of SCS 15kHz can be rate-matched around the following resources:
· LTE CRS
· Rate-matching resource can be semi-statically configured (using LTE v_shift and up to 4 CRS antenna port(s)) for a NR UE
· A UE is not expected to handle the case where NR-PDSCH DMRS REs are over-lapping, even partially, with any RE(s) indicated by the rate-matching configuration.

	Ericsson
	Support the proposal
Reply to ZTE: A solution that only works for single port CRS is not a true solution in our view. That is not a common LTE deployment. DMRS type 2 is optional for DL so how to support UE that only can be configured with Type 1? As this bug fix will enhance NR performance when overlap with LTE with 15% and it is therefore essential to correct.
Reply to LG:  We don’t propose to change any agreement. We propose to move the DMRS so collision don’t occur in one case which is the most common case, that is FDD NR carrier with one additional DMRS symbol configured overlapping with an LTE carrier. Solving the problem completely (for all other DMRS configurations) is less urgent and can be solved in Rel-16 TEI. 

	Sprint
	Supports the proposal

	T-Mobile
	Supports the proposal

	Verizon
	Supports the proposal

	KDDI
	Supports the proposal

	AT&T
	Support the proposal
Our current LTE deployments use 4 port CRS and 1/2 port CRS is not a viable solution. In fact switching of 2 ports is not possible without impacting the legacy terminals.  We too observe the loss in throughput with the existing NR specification. In addition our current preference is to have Type 1 we don’t recommend using Type 2 to mitigate this problem. Hence we strongly support this proposal for early deployments of NR.

	CATT
	Agree with ZTE.

	vivo
	Agree with ZTE and LG

	Samsung
	Agree with ZTE. We think this is a non-essential correction.

	Intel
	We are ok support this proposal as long as the corresponding NR UE processing time for this case is also increased by 1 symbol. 

	Nokia, NSB
	This is not only for the case. For mapping Type B, it can happen. 
Good to check with other case. 

	Qualcomm
	[bookmark: _GoBack]We acknowledge there is a problem, and we would be OK to accept a last-symbol DMRS shifting for the 1+1 DMRS scenario for 15 KHz + CRS-rate-matching ON, but we would like more time (during this week) to check whether the last-symbol DMRS should be shifted to the left or right. We would like also to consider re-using the 1+1 DMRS pattern of 12-symbol PDSCH Type-A also for 13-symbol and 14-symbol PDSCH Type-A.



Summary: 
· Support: Ericsson, Sprint, T-Mobile, Verizon, KDDI, AT&T, Intel (with some relaxation), Qualcomm (in principle), Nokia (?),  (8 or 9)
· Not support: ZTE, LG, CATT, vivo, Samsung (5)

RRC parameter in 38.331 for DFT-S
[bookmark: _Hlk526329453][ZTE] Before RAN1 ad-hoc#1801 meeting, DMRS sequence group hopping was never discussed for DFT-s-OFDM, and the editor used LTE like description in the very initial 38.211 as follows. 
Sequence-group hopping can be enabled or disabled by means of the cell-specific parameter Group-hopping-enabled-Transform-precoding provided by higher layers. Sequence-group hopping can be disabled for a certain UE through the higher-layer parameter Disable-sequence-group-hopping-Transform-precoding despite being enabled on a cell basis. 
And in ad-hoc#1801 meeting, one TP was agreed to remove cell-specific parameter Group-hopping-enabled-Transform-precoding. However, in the current 38.331, the parameter still exists under PUSCH-ConfigCommon as follows
-- ASN1START
-- TAG-PUSCH-CONFIGCOMMON-START
PUSCH-ConfigCommon ::= 					SEQUENCE {
	groupHoppingEnabledTransformPrecoding	ENUMERATED {enabled}													OPTIONAL,	-- Need R
	pusch-TimeDomainAllocationList			PUSCH-TimeDomainResourceAllocationList								OPTIONAL,	-- Need R
	msg3-DeltaPreamble						INTEGER (-1..6)															OPTIONAL,	-- Need R
	p0-NominalWithGrant						INTEGER (-202..24)														OPTIONAL,	-- Need R
	...
}
-- TAG-PUSCH-CONFIGCOMMON-STOP
-- ASN1STOP
	PUSCH-ConfigCommon field descriptions

	groupHoppingEnabledTransformPrecoding
Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. Corresponds to L1 parameter 'Group-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section) This field is Cell specific

	msg3-DeltaPreamble
Power offset between msg3 and RACH preamble transmission. Actual value = field value * 2 [dB]. Corresponds to L1 parameter 'Delta-preamble-msg3' (see 38.213, section 7.1)

	p0-NominalWithGrant
P0 value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed. Corresponds to L1 parameter 'p0-nominal-pusch-withgrant' (see 38.213, section 7.1) This field is cell specific

	pusch-TimeDomainAllocationList
List of time domain allocations for timing of UL assignment to UL data


Therefore, we propose to send an LS to inform RAN2 that this parameter is not used in RAN1.
Proposal 1: Send an LS to inform RAN2 that the parameter ‘groupHoppingEnabledTransformPrecoding’ is not used in RAN1.

	Company
	Comment

	NEC
	In RAN1#91, there was an agreed LS R1-1721581 on list of RRC parameters to RAN2. And in the LS, the three parameters are agreed as 
	Group-hopping-enabled-Transform-precoding
	Group-hopping-enabled-Transform-precoding
	Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. For DFT-s-OFDM DMRS
	Cell specific

	Disable-sequence-group-hopping-Transform-precoding 
	Disable-sequence-group-hopping-Transform-precoding 
	Sequence-group hopping for PUSCH can be disabled for a certain UE despite being enabled on a cell basis. For DFT-s-OFDM DMRS
	UE specific

	Sequence-hopping-enabled-Transform-precoding
	Sequence-hopping-enabled-Transform-precoding
	Determines if sequence hopping is enabled or not. . For DFT-s-OFDM DMRS
	UE specific



And the description in current 38.331 follows the agreed LS.
DMRS-UplinkConfig ::=               SEQUENCE {
    dmrs-Type                           ENUMERATED {type2}                                                  OPTIONAL,   -- Need S
    dmrs-AdditionalPosition             ENUMERATED {pos0, pos1, pos3}                                       OPTIONAL,   -- Need R
    phaseTrackingRS                     SetupRelease { PTRS-UplinkConfig }                                  OPTIONAL,   -- Need M
    maxLength                           ENUMERATED {len2}                                                   OPTIONAL,   -- Need S

    transformPrecodingDisabled                          SEQUENCE {
        scramblingID0                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        scramblingID1                       INTEGER (0..65535)                                              OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    transformPrecodingEnabled                               SEQUENCE {
        nPUSCH-Identity                     INTEGER(0..1007)                                                OPTIONAL,   -- Need S
        sequenceGroupHopping            ENUMERATED {disabled}                                           OPTIONAL,   -- Need S
        sequenceHopping             ENUMERATED {enabled}                                            OPTIONAL,   -- Need S
        ...
    }                                                                                                       OPTIONAL,   -- Need R
    ...
}
	sequenceGroupHopping
For DMRS transmission with transform precoder the NW may configure sequence-group hopping by the cell-specific parameter groupHoppingEnabledTransformPrecoding in PUSCH-ConfigCommon. In this case, the NW may include this UE specific field to disable sequence group hopping, i.e., to override the configuration in PUSCH-ConfigCommon (see 38.211)

	sequenceHopping
Determines if sequence hopping is enabled for DMRS transmission with transform precoder. If the field is absent, the UE considers sequence hopping to be disabled. Corresponds to L1 parameter 'Sequence-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section)



PUSCH-ConfigCommon ::=                  SEQUENCE {
    groupHoppingEnabledTransformPrecoding   ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    pusch-TimeDomainAllocationList          PUSCH-TimeDomainResourceAllocationList                              OPTIONAL,   -- Need R
    msg3-DeltaPreamble                      INTEGER (-1..6)                                                         OPTIONAL,   -- Need R
    p0-NominalWithGrant                     INTEGER (-202..24)                                                      OPTIONAL,   -- Need R
    ...
}
	groupHoppingEnabledTransformPrecoding
Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. Corresponds to L1 parameter 'Group-hopping-enabled-Transform-precoding' (see 38.211, section FFS_Section) This field is Cell specific



If following ZTE’s proposal to only ignore the cell-specific parameter groupHoppingEnabledTransformPrecoding, some clarifications are still needed.
1. The parameter of sequenceGroupHopping can only be “disable” or absent. And from the current description, it seems that this parameter should be dependent on parameter groupHoppingEnabledTransformPrecoding. So if ignoring groupHoppingEnabledTransformPrecoding, how to enable the group hopping should be clarified. And the description of sequenceGroupHopping should also be updated.
2. There is no explicit agreement of no sequence and group hopping at the same time. So we need to clarify the assumption on the case of both the two parameters sequenceGroupHopping and sequenceHopping are configured as “enabled”

In this stage, it’s better not to impact on RRC parameters. So in our contribution R1-1810565, we proposed to clarify the possible cases for configurations of the three parameters in 38.211.
>>> Text proposal for 38.211 Section 6.4.1.1.1.2 >>>
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to




where  is given by clause 5.2.2 with  and  for a PUSCH transmission dynamically scheduled by DCI.
The sequence group [image: ], where [image: ] is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].
-	 otherwise

where [image: ] and the sequence number  are given by:
-	if neither group, nor sequence hopping shall be used
	[image: ]
-	if group hopping but not sequence hopping shall be used 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame
-	if sequence hopping but not group hopping shall be used
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame 
where 
· if higher layer parameter groupHoppingEnabledTransformPrecoding is configured as ‘enabled’ and higher layer parameter sequenceGroupHopping is not configured, and higher layer parameter sequenceHopping is not configured, group hopping but not sequence hopping shall be used
· else if higher layer parameter groupHoppingEnabledTransformPrecoding is configured as ‘enabled’ and higher layer parameter sequenceGroupHopping is configured as ‘disabled’, and higher layer parameter sequenceHopping is configured as ‘enabled’, or if higher layer parameter groupHoppingEnabledTransformPrecoding is not configured and higher layer parameter sequenceGroupHopping is not configured, and higher layer parameter sequenceHopping is configured as ‘enabled’, sequence hopping but not group hopping shall be used
· otherwise, neither group, nor sequence hopping shall be used
The quantity  above is the OFDM symbol number except for the case of double-symbol DMRS in which case  is the OFDM symbol number of the first symbol of the double-symbol DMRS.
>>> End text proposal >>>

	Qualcomm
	We are OK with ZTE’s proposal, but we agree with NEC that some text is missing in 211 to ensure how the RRC aprameters are used. Could It be possible to combine the ZTE and NEC proposal to fix this issue in the 211 specification? 

	ZTE
	After offline discussion with NEC, we made a TP as following: 
< Start of text proposal >
6.4.1.1.1.2	Sequence generation when transform precoding is enabled

If transform precoding for PUSCH is enabled, the reference-signal sequence  shall be generated according to




where  is given by clause 5.2.2 with  and  for a PUSCH transmission dynamically scheduled by DCI.
The sequence group [image: ], where [image: ] is given by
-	 if  is configured by the higher-layer parameter nPUSCH-Identity in the DMRS-UplinkConfig IE and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].
-	 otherwise

where [image: ] and the sequence number  are given by:
-	if both sequenceGroupHopping and sequenceHopping equal 'disabled', neither group, nor sequence hopping shall be used
	[image: ]
-	if sequenceGroupHopping equals 'enabled' and sequenceHopping equals 'disabled', group hopping but not sequence hopping shall be used 
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame
-	if sequenceGroupHopping equals 'disabled' and sequenceHopping equals ' enabled', sequence hopping but not group hopping shall be used
	[image: ]

	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with [image: ] at the beginning of each radio frame 
UE does not expect both sequenceGroupHopping and sequenceHopping to be configured as 'enabled'
The quantity  above is the OFDM symbol number except for the case of double-symbol DMRS in which case  is the OFDM symbol number of the first symbol of the double-symbol DMRS
< End of text proposal >

Proposal: Send an LS to inform RAN2 above TP and the following information:
The parameter ‘groupHoppingEnabledTransformPrecoding’ is not used in RAN1.




Summary: Not enough companies have replied yet. Companies are encouraged to look into this issue further. 

QCL assumption for MU-MIMO
[Intel] In TS 38.211, Section 7.4.1.1.2, we have the following QCL assumptions for downlink DMRS ports within the same CDM group:
The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx.
The implication of this assumption needs to be clarified in the case of single TRP transmission and especially since DMRS port groups were removed from current Rel-15 specifications: Does the assumption still hold for the case of MU-MIMO operation when different UEs are assigned to ports within the same CDM group? 
Proposal 11: Clarify if the assumption that “the UE assumption that PDSCH DMRS ports within the same CDM group are QCL-ed with respect to Doppler Shift, Doppler Spread, Average Delay, delay spread and Spatial Rx,” can be applicable to the case of MU-MIMO transmissions where different UEs are assigned to ports within same CDM-group.

[OPPO] In section 7.4.1.1.2 on the description of QCL between DMRS ports, there is respective description for QCL among DMRS ports within the same CDM group and QCL among DMRS ports for a PDSCH. Since the latter sentence has a stronger restriction (among all CDM groups for a PDSCH) than the former, the former sentence is redundant and can be deleted.
	[bookmark: _Toc516767363]/---------------------------------------- Start of Text Proposal for 38.214 -----------------------------------------/
7.4.1.1.2	Mapping to physical resources
In absence of CSI-RS configuration, and unless otherwise configured, the UE may assume PDSCH DM-RS and SS/PBCH block to be quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and, when applicable, spatial Rx parameters. The UE may assume that the PDSCH DM-RS within the same CDM group are quasi co-located with respect to Doppler shift, Doppler spread, average delay, delay spread, and spatial Rx. The UE may assume that DMRS ports associated with a PDSCH are QCL with QCL Type A, Type D (when applicable) and average gain.
The UE may assume that no DM-RS collides with the SS/PBCH block.
/---------------------------------------- End of Text Proposal for 38.214 -----------------------------------------/




	Company
	Comment

	Qualcomm
	We don’t think that further clarification is needed. It is applicable for both SU and MU as it is written in 36.211. So no change in 36.211 is needed. 

	ZTE
	No further clarification is needed. 

	Ericsson
	Not needed

	CATT
	No clarification or change are needed.

	Huawei, HiSilicon
	No need to change

	Samsung
	We think this is a non-essential correction.

	Intel
	OK with no change as long everyone agrees that this is applicable to MU-MIMO. Do not agree with Oppo.

	Nokia, NSB
	Since this is only UE assumption, and no restriction in gNB scheduling.



Proposal: No change is needed regarding this issue


38.214 Editorial change for reference point
[LG] In the previous RAN1 meeting #94, there was an agreement on the reference point for k for DL DMRS as follows:
	Agreements:
· To adopt the following TP to 7.4.1.1.2 of 38.211:
===== start of TP =====
The reference point for [image: ] is 
· for PDSCH transmission carrying SIB1, subcarrier 0 of the lowest-numbered common resource block in the CORESET 0 configured by the PBCH if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI,
· otherwise, subcarrier 0 in common resource block 0 
===== end of TP =====


The same description is also described in TS 38.214. For the commonality between TSs, the description in TS 38.214 should also be changed in accordance with the previous agreement. We propose the following text proposal. 
Proposal #1: Adopt the following TP to 5.1.6.2 of 38.214.
5.1.6.2	DM-RS reception procedure
---- Unchanged parts omitted ---
For PDSCH carrying SIB1, a A UE shall assume that DM-RS sequence is started from the lowest PRB of subcarrier 0 of the lowest-numbered resource block in CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI signalled in PBCH, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.
---- Unchanged parts omitted ---

	Company
	Comment

	Ericsson
	Seem ok

	Huawei, HiSilicon
	The same discussion for PRG issue, may need to discuss together.

	Vivo
	Same view as HW

	Qualcomm
	Since this was agreed already, it should be captured in 214 also, so we are supportive.



Proposal: Agree with Proposal 1.
	Proposal #1: Adopt the following TP to 5.1.6.2 of 38.214.
5.1.6.2	DM-RS reception procedure
---- Unchanged parts omitted ---
For PDSCH carrying SIB1, a A UE shall assume that DM-RS sequence is started from the lowest PRB of subcarrier 0 of the lowest-numbered resource block in CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and Type0-PDCCH common search space and is addressed to SI-RNTI signalled in PBCH, otherwise DM-RS sequence is started from the reference point A for the corresponding PDSCH.
---- Unchanged parts omitted ---



UL Antenna port indexing
[Nokia] There is still problem on UL antenna port indexing. Different from downlink, UL has additional procedure of precoding and we have defined PUSCH port after precoding while DM-RS is being defined before precoding. In addition, though PDSCH ports are defined as cell common, PUSCH/SRS ports are defined as UE-specific. However, for DM-RS, both DL and UL DM-RS are defined as cell-common index. In DL, since both PDSCH and DL DM-RS are defined as cell-common, it is possible to share the same port indexing. On the other hand, in UL, since PUSCH and UL DM-RS are defined differently, they cannot share the same index. Regarding to SRS port, in fact, both for codebook based and non-codebook based, PUSCH ports are determined based on SRS ports. In that sense, SRS ports should share the index with PUSCH ports. Thus, we propose to correct the current UL port indexing as below.
Proposal 2-1: Adopt following principle for UL antenna port indexing
· Define PUSCH and SRS using the same antenna port
· Define separate DM-RS port indexing from PUSCH indexing

	============================ Text Proposal for TS38.211 ===============================
[bookmark: _Toc500952646]6.2	Physical resources
The frame structure and physical resources the UE shall use when transmitting in the uplink transmissions are defined in Clause 4.
The following antenna ports are defined for the uplink:
-	Antenna ports starting with 0 for PUSCH and associated demodulation reference signals for PUSCH
-	Antenna ports starting with 1000 for PUSCH and SRS
-	Antenna ports starting with 2000 for PUCCH
-	Antenna port 4000 for PRACH
======================== End of Text proposal  ===============================



	Company
	Comment

	ZTE
	Fine with this proposal. But it is better to treat this issue in 7.1.2.1

	Ericsson
	Support

	AT&T
	Support the proposal

	Huawei, HiSilicon
	Not need to be revised, the detailed reasons are shown in Section 2.3 of R1-1810705. The PUSCH port before precoding should be the same as DMRS, the same as DL to align each data layer corresponds to a DMRS ports. After precoding, it seems unnecessary to define PUSCH port again. 
Furthermore, it is not correct with the same port number for PUSCH and PUCCH in Non-codebook case. Since one SRS port per SRS resource in non-codebook case, the SRS port numbering is always 1000. If with rank-2 transmission, PUSCH ports cannot be port 1000 + port 1000.    

	vivo
	Support

	Nokia, NSB
	To Huawei, Your proposal is another alternatives I have submitted at the previous meeting. With long discussion, companies showed view that they are preferring simple update. 



	Qualcomm
	This issue is also discussed in CB UL agenda. It should be finalized there. 



 
Proposal: Wait to see if this issue is finalized in the codebook-based/non-codebook-based agendas





UL DMRS port mapping Text 
[bookmark: _Toc517077655][Nokia] Adopt the below proposed text on UL DMRS port mapping which are missed in the specification.  
	=========================== Text Proposal for TS38.212   ==============================
7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or new-RNTI:
< Unchanged parts are omitted >
-	Antenna ports – number of bits determined by the following and, the DM-RS antenna ports  in Subclause 6.4.1.1.3 of [4, TS38.211] shall be determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23.
< Unchanged parts are omitted >
======================== Text Proposal for TS38.214 ===============================
6.1.1.1	Codebook based UL transmission
< Unchanged parts are omitted >
For codebook based transmission, the UE may be configured with a single SRS-ResourceSet set to 'codebook' and only one SRS resource can be indicated based on the SRI from within the SRS resource set. The maximum number of configured SRS resources for codebook based transmission is 2. If aperiodic SRS is configured for a UE, the SRS request field in DCI triggers the transmission of aperiodidc SRS resources.
The DM-RS antenna ports  in Subclause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Subcalause 7.3.1.1.2 of [5, TS38.212] given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. 
When multiple SRS resources are configured by SRS-ResourceSet with usage set to 'codebook', the UE shall expect that higher layer parameters nrofSRS-Ports in SRS-Resource in SRS-ResourceSet shall be configured with the same value for all these SRS resources.
6.1.1.2	Non-Codebook based UL transmission
< Unchanged parts are omitted >
The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s) 
The DM-RS antenna ports  in Subclause 6.4.1.1.3 of [4, TS38.211] are determined according to the ordering of DM-RS port(s) given by Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 in Subcalause 7.3.1.1.2 of [5, TS38.212] given by DCI format 0_1 or by ConfiguredGrantConfig according to subclause 6.1.2.3 in increasing order. 
For non-codebook based transmission, the UE does not expect to be configured with both spatialRelationInfo for SRS resource and associatedCSI-RS in SRS-ResourceSet for SRS resource set.
For non-codebook based transmission, the UE can be scheduled with DCI format 0_1 when at least one SRS resource is configured in SRS-ResourceSet with usage set to 'nonCodebook'.

< Unchanged parts are omitted >




	Company
	Comment

	Qualcomm
	We prefer to discuss this in the CB agendas

	ZTE
	Fine with this TP

	CATT
	Agree with this TP.

	Huawei, HiSilicon
	Better to discuss in Codebook and Non codebook agendas, which actually discussed before. Furthermore, the “The UE shall perform one-to-one mapping from the indicated SRI(s) to the indicated DM-RS ports(s)” cannot be removed, which is for the mapping between SRI and DMRS ports. 

	vivo
	Fine with this TP. Agree with HW, the removed sentence can be remained.

	Samsung
	Support

	Nokia, NSB
	Support.
To Huawei,
We don’t map DMRS and SRI. (only map SRI and PUSCH.)



Proposal: Wait to see if this issue is finalized in the codebook-based/non-codebook-based agendas

38.214 Text change of DMRS reception procedure
Proposal 2-3: Remove the redundant text in DL part, the corresponding part has already been removed in UL part. 
	=========================== Text Proposal for TS38.214   ==============================

5.1.6.2	DM-RS reception procedure
When receiving PDSCH scheduled by DCI format 1_0 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 subclause 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, the UE shall assume dmrs-AdditionalPosition='pos2'  and up to two additional single-symbol DM-RS can present in a slot according to the PDSCH duration indicated in the DCI as defined in Subclause 7.4.1.1 of [4, TS 38.211], and
-	For PDSCH with allocation duration of 7 symbols for normal CP or 6 symbols for extended CP with mapping type B, the UE shall assume one additional single-symbol DM-RS present in the 5th or 6th symbol when the front-loaded DM-RS symbol is in the 1st or 2nd symbol respectively of the PDSCH allocation duration, otherwise the UE shall assume that the additional DM-RS symbol is not present, and
-	For PDSCH with allocation duration of 4 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and 
-	For PDSCH with allocation duration of 2 symbols with mapping type B, the UE shall assume that no additional DM-RS are present, and the UE shall assume that the PDSCH is present in the symbol carrying DM-RS.
< Unchanged parts are omitted >



	Company
	Comment

	Qualcomm
	If there are no problems with the above text, we prefer to keep it as is. Note that the text also clarifies that the 6-symbol PDSCH Type B is for ECP, and not for NCP. If it is removed, then it will not be clear. 

	LG
	We also prefer to keep it. For PDSCH with mapping type B, DMRS positions for the case of dmrs-AdditionalPosision=’pos2’ are not defined. So, the original descriptions would be clearer.

	Ericsson
	Agree with Qualcomm

	vivo
	We prefer to keep it.

	Samsung
	Agree with QC

	Intel
	Agree with Qualcomm

	Nokia, NSB
	Fine to keep it even though it is a bit complex. 
And, agree with LG’s point. 




Proposal: No change is needed regarding this issue


38.211 Editorial change of tables
The RRC parameter of dmrs-AdditionalPosition can be 0 or 1 when UL/DL-DMRS-max-len equal to 2 [2], the additional column should be removed to be aligned with the text in TS38.214.

Proposal 2-2: Remove the case when dmrs-AdditionalPosition =2 and 3 from Tables 6.4.1.1.3-4 and dmrs-AdditionalPosition = 2 from 7.4.1.1.2-4 in TS38.211:
=========================== Text Proposal for TS38.211   ==============================

Text proposal for Tables 6.4.1.1.3-3, 6.4.1.1.3-4, 7.4.1.1.2-3, and 7.4.1.1.2-4 in TS38.211:

Table 6.4.1.1.3-4: PUSCH DM-RS positions  for double-symbol DM-RS and frequency hopping disabled.
	Duration in symbols
	
DM-RS positions 

	
	PUSCH mapping type A
	PUSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	<4
	-
	-
	
	
	-
	-
	
	

	4
	[image: ]
	[image: ]
	
	
	-
	-
	
	

	5
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	6
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	7
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ]
	
	

	8
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	9
	[image: ]
	[image: ]
	
	
	[image: ]
	[image: ], 5
	
	

	10
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	11
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 7
	
	

	12
	[image: ]
	
, 8
	
	
	[image: ]
	[image: ], 9
	
	

	13
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	

	14
	[image: ]
	
, 10
	
	
	[image: ]
	[image: ], 9
	
	



Table 7.4.1.1.2-4: PDSCH DM-RS positions [image: ] for double-symbol DM-RS.
	Duration in symbols
	DM-RS positions [image: ]

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	0
	1
	2

	<4
	
	
	
	-
	-
	

	4
	[image: ]
	[image: ]
	
	-
	-
	

	5
	[image: ]
	[image: ]
	
	-
	-
	

	6
	[image: ]
	[image: ]
	
	[image: ]
	[image: ]
	

	7
	[image: ]
	[image: ]
	
	[image: ]
	[image: ]
	

	8
	[image: ]
	[image: ]
	
	-
	-
	

	9
	[image: ]
	[image: ]
	
	-
	-
	

	10
	[image: ]
	[image: ], 8
	
	-
	-
	

	11
	[image: ]
	[image: ], 8
	
	-
	-
	

	12
	[image: ]
	[image: ], 8
	
	-
	-
	

	13
	[image: ]
	[image: ], 10
	
	-
	-
	

	14
	[image: ]
	[image: ], 10
	
	-
	-
	




	Company
	Comment

	ZTE
	OK

	LG
	OK

	Ericsson
	Not ok, no essential correction, nothing is broken, up to the editors

	vivo
	Support

	Intel 
	Agree with Ericsson. Up to editors to capture.

	Nokia, NSB
	This is to make sure that dmrs-AdditionalPosition=0,1 only when double symbol is used. Good to respect editor’s capture. 




PDSCH Type-B of length 6
[ZTE] Since only 2, 4 and 7 symbol duration are supported for PDSCH mapping type B, the DMRS position values for 6 symbols duration should be removed as shown in the following TP: 
TP1 for section 7.4.1.1.2 in 38.211: 
< Start of text proposal >

Table 7.4.1.1.2-3: PDSCH DM-RS positions  for single-symbol DM-RS.
	Duration in symbols
	
DM-RS positions 

	
	PDSCH mapping type A
	PDSCH mapping type B

	
	dmrs-AdditionalPosition
	dmrs-AdditionalPosition

	
	0
	1
	2
	3
	0
	1
	2
	3

	2
	-
	-
	-
	-
	

	

	
	

	3
	

	

	

	

	-
	-
	
	

	4
	

	

	

	

	

	

	
	

	5
	

	

	

	

	-
	-
	
	

	6
	

	

	

	

	[image: ]
	[image: ]
	
	

	7
	

	

	

	

	

	[image: ]
	
	

	8
	

	
, 7
	
, 7
	
, 7
	-
	-
	
	

	9
	

	
, 7
	
, 7
	
, 7
	-
	-
	
	

	10
	

	
, 9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	11
	

	
, 9
	
, 6, 9
	
, 6, 9
	-
	-
	
	

	12
	

	
, 9
	
, 6, 9
	
, 5, 8, 11
	-
	-
	
	

	13
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	

	14
	

	
, 11
	
, 7, 11
	
, 5, 8, 11
	-
	-
	
	


< End of text proposal >

	Company
	Comment

	Qualcomm
	The {lo,4} for a length 6 is for ECP 60 Khz from our understanding, so no change is needed.

	ZTE
	OK with QC’s view

	LG
	OK with QC’s view

	Ericsson
	Same view as Qualcomm

	CATT
	Agree with QC.

	Huawei, HiSilicon
	No change on it. Same view with Qualcomm

	Samsung
	Agree with QC.

	Intel
	Agree with Qualcomm

	Nokia, NSB
	Agree with QC



Proposal: No change is needed regarding this issue
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DMRS configuration for MU


-


MIMO


 


[Huawei,HiSilicon] 


For MU


-


MIMO pairing, the configuration for DMRS is restricted by number of front


-


loaded 


DMRS symbols, number of additional DMRS, and DMRS symbol location, configuration type as following in 


Section


 


5.1.6.2 of TS 38.214:


 


“The UE is not expected to assume co


-


scheduled UE(s) with different DM


-


RS configuration with respect to the 


actual number of front


-


loaded DM


-


RS symbol(s), the number of additional DM


-


RS, the DM


--


RS symbol 


location, and DM


-


RS configur


ation type as described in Subclause 7.4.1.1 of [4, TS 38.211].”


 


However for MU pairing, the number of DMRS CDM group(s) without data for different UEs also should be the 


same, otherwise it will be a waste of resources or introduce additional interferences


 


on DMRS. So, we have the 


following text proposal:


 


Text proposal 


in


 


38.214


[2]


 


< Start of the text proposal >


 


5.1.6.2


 


DM


-


RS reception procedure


 


< Unchanged parts are omitted >


 


The UE is not expected to assume co


-


scheduled UE(s) with different DM


-


RS configuration with respect to the 


actual number of front


-


loaded DM


-


RS symbol(s), the number of additional DM


-


RS, the DM


-


RS symbol location, 


number of DMRS CDM group(s) without data 


an


d DM


-


RS configuration type as described in Subclause 7.4.1.1 


of [4, TS 38.211].


 


< End of the text proposal >


 


 


Company


 


Comment


 


Qualcomm


 


We are OK with the proposal from Huawei, but we think that it should also extend that the UE will assume 


that the 


co


-


scheduled UE has the same PDSH allocation


 


In Section 5.1.6.2 of 38.214:


 


The UE is not expected to assume co


-


scheduled UE(s) with different DM


-


RS configuration with respect to 


the actual number of front


-


loaded DM


-


RS symbol(s), the number of additional 


DM


-


RS, the DM


-


-


RS 


symbol location, 


number of DMRS CDM group(s) without data 


and DM


-


RS configuration type as 


described in Subclause 7.4.1.1 of [4, TS 38.211], 


and different PDSCH time domain allocation.


 


Z


TE


 


Not OK. 


This is not 


an 


essential issue. 


Whether s


cheduling the same number of CDM groups, PDSCH time 


domain allocation is up to gNB. If the MU


-


interference is not 


severe


, such kind of limitation may cause 


large DMRS over


head. 


 


Ericsson


 


Not OK, same view as ZTE


 


CATT


 


Agree with ZTE. No change is needed.
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Text proposal  in   38.214 [2]   < Start of the text proposal >   5.1.6.2   DM - RS reception procedure   < Unchanged parts are omitted >   The UE is not expected to assume co - scheduled UE(s) with different DM - RS configuration with respect to the  actual number of front - loaded DM - RS symbol(s), the number of additional DM - RS, the DM - RS symbol location,  number of DMRS CDM group(s) without data  an d DM - RS configuration type as described in Subclause 7.4.1.1  of [4, TS 38.211].   < End of the text proposal >  

 

Company  Comment  

Qualcomm  We are OK with the proposal from Huawei, but we think that it should also extend that the UE will assume  that the  co - scheduled UE has the same PDSH allocation   In Section 5.1.6.2 of 38.214:   The UE is not expected to assume co - scheduled UE(s) with different DM - RS configuration with respect to  the actual number of front - loaded DM - RS symbol(s), the number of additional  DM - RS, the DM - - RS  symbol location,  number of DMRS CDM group(s) without data  and DM - RS configuration type as  described in Subclause 7.4.1.1 of [4, TS 38.211],  and different PDSCH time domain allocation.  

Z TE  Not OK.  This is not  an  essential issue.  Whether s cheduling the same number of CDM groups, PDSCH time  domain allocation is up to gNB. If the MU - interference is not  severe , such kind of limitation may cause  large DMRS over head.   

Ericsson  Not OK, same view as ZTE  

CATT  Agree with ZTE. No change is needed.  

