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1. Introduction

19 companies submitted a contribution on this Agenda, all of which contain proposals for corrections and specification refinements based on current agreements, and several of them provide additional proposals to be agreed. For reference, the final 3 digits of the contribution number are added (the first 4 digits are 1800). 
The contribution consists of two parts. The first part in section 2 is the specification refinement based on the agreements. Issues related to RRC parameters are shown first. 
The second part in section 3 is to capture new proposals from companies. 
1. Specification refinement based on agreements

1. Number of DMRS scrambling in the RRC (RRC impact)
It was raised at least by: Mitsubishi(615) that only one scrambling ID is added in the RRC parameter list, even though there is an agreement to have two scrambling IDs for UL/DL. 
From R1-1721581:
	Parameter name in text
	Description
	Value range
	Default value

	DL-DMRS-Scrambling-ID

	DL DMRS scrambling initalization
	0 to 2^16-1
	Physical cell ID + 6 fixed bits (e.g. 000000)

	UL-DMRS-Scrambling-ID
	UL DMRS scrambling initalization for CP-OFDM 
	0 to 2^16-1
	Physical cell ID + 6 fixed bits (e.g. 000000)


[bookmark: _GoBack]
Proposal 1: Update the RRC parameters of DMRS as follows: Specify two scrambling IDs for CP-OFDM PDSCH’s and PUSCH’s DMRS, namely: DL-DMRS-Scrambling-ID-1 and DL-DMRS-Scrambling-ID-2, UL-DMRS-Scrambling-ID-1 and UL-DMRS-Scrambling-ID-2, for DL and UL, respectively.

2. Sequence/group hopping for DFT-S-OFDM’s DMRS sequences (RRC impact)
The following agreement was made in RAN1 #91 :
	For DFT-S-OFDM DMRS sequence design, at least for modulation > BPSK, and a sequence length > X, reuse Rel-14 LTE DMRS comb-2 ZC sequence design and associated RRC signalling.
The value of X, the CGS sequences (except the 12-length that is already agreed), and decision on modulation = BPSK will be decided later this week.
Note: The CGS sequence order including 12-length can be further discussed


The following related RRC parameters have been added (R1-1721581):
	Parameter name in specification

	Description
	Value range
	Default value
	UE specific/Cell specific

	nDMRS-CSH-Identity-Transform-precoding
	Parameter: N_ID^(csh_DMRS) for DFT-s-OFDM DMRS
	0 to 1007
	
	UE specific

	nPUSCH-Identity-Transform precoding
	Parameter: N_ID^(PUSCH) for DFT-s-OFDM DMRS
	0 to 1007
	
	UE specific

	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
	Boolean
	
	Cell specific

	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
	TRUE/FALSE
	NA
	UE specific

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

	Activate-DMRS-with OCC-Transform-precoding
	OCC for DFT-s-OFDM DMRS
	TRUE/FALSE
	NA
	UE specific

	CyclicShift-Transform-precoding
	CS for the ZC sequence. For DFT-s-OFDM DMRS
	0-7
	NA
	UE specific

	groupAssignmentPUSCH-Transform-precoding
	Parameter: Delta_ss for sequence shift pattern. For DFT-s-OFDM DMRS
	0-29
	CellID mod 30
	UE specific


Several companies have raised issues regarding the related text in 38.211 Seciton 6.4.1.1.1 for DFT-S-OFDM DMRS, and RRC parameters.

Issues raised at least by: ZTE/Sanechips(114), Qualcomm(863), NEC(223), Lenovo(393), Nokia(756). 
Example of issues that need to be discussed further:
· The sequence hopping, group hopping is missing from the 38.211 section, cyclic shift formula.
· Discuss further the text proposal for DFT-S PUSCH DMRS and related RRC parameters

TP/Proposal 2: Further offline discussion is needed. 
	Sect XXX, in 38.2XX v15.0.0
	


3. Low-PAPR sequence generation formula
In Section 5.2.2 of 38.211 the low-PAPR sequence generation formula is presented as follows:
	


The sequence  is defined by a cyclic shift  of a base sequence  according to 







where  is the length of the sequence and . Multiple sequences are defined from a single base sequence through different values of  and  . The quantity .



Issues raised at least by: Qualcomm(863), Huawei/HiSilicon(091), ZTE/Sanechips(114).


Example of related questions to be resolved after offline coordination: Is  necessary? What value should  take? 

TP/Proposal 3a: 
	Sect 5.2.2, in 38.211 v15.0.0
	
Remove  from the equation in Section 5.2.2 in 38.211:




The sequence  is defined by a cyclic shift  of a base sequence  according to 





where  is the length of the sequence and . Multiple sequences are defined from a single base sequence through different values of  . 



TP/Proposal 3b: 

Further discussion regarding the values of  is needed, together with the related proposals for sequence/group hopping.
4. DFT-S-OFDM DMRS mapping to time/frequency domain resource
It was pointed out by at least: Lenovo(393), OPPO(484), that the mapping formula needs to be corrected
· Lenovo(393): We suggest to add  to the formula or remove  from the formula for consistency. 
· OPPO(484):  should be added to the corresponding formula similar to CP-OFDM with  for ZC sequence.
· Huawei, HiSilicon (914), ZTE, Sanechips(114):  should be added
· Spreadtrum (272): should be added.

TP/Proposal 4: 
	Sect 6.4.1.1.3, in 38.211  v15.0.0
	Update the formula of mapping the sequence when transform precoding is enabled by adding  to the corresponding formula similar to CP-OFDM.




5. CP-OFDM DMRS mapping to time/frequency domain resources
It is proposed by at least one company (Ericsson (706)) to change the sequence mapping to physical resources from these:
[image: ]
To these:
[image: ]
Change appears in the index inside r( ), from 2n+k to k.

TP/Proposal 5: Further discussion is needed

6. PUSCH’s DMRS locations with hopping
The following agreements regarding positions of DM-RS for PUSCH with a hop have not been captured in the 211 spec.
· For DMRS for DFT-s-OFDM PUSCH with a hop, support first DMRS of the 1st hop to be located on the
· The first OFDM symbol with respect to the scheduled data contains the first symbol of front-load UL DMRS 
· For PUSCH with a hop, support also the first DMRS of the 1st hop to be located on 3rd or 4th symbol of the slot.
· For DMRS for DFT-s-OFDM PUSCH with a hop, at least support the first DMRS of the 2nd hop to be located on the first symbol of the PUSCH within that hop.
· For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the first symbol of each hop, the one one-symbol additional DMRS can be configured in:
· 5th symbol with respect to the front-load DMRS in each hop for a hop duration more than 4 symbols (otherwise no additional DMRS)
· For CP-OFDM PUSCH with a hop the same DMRS locations as DFT-S-OFDM PUSCH with a hop are supported.
· For the PUSCH with a hop, when one-symbol front-load DMRS is configured in the third or forth symbol of the 1st hop, the one one-symbol additional DMRS can be configured in 
· 5th symbol with respect to the front-load DMRS in each hop if it is part of the hop (otherwise no additional DMRS)

Issue has been raised by: Huawei/HiSilicon(091), Qualcomm(863), ZTE/Sanechips(114), NTT DOCOMO(666)
TP/Proposal: 
	Sect XXX, in 38.2XX v15.0.0
	



7. Maintenance for Tables of DMRS locations PDSCH/PUSCH 
Issues related to the location of DMRS in the tables 36.211 have been raised by at least Huawei/HiSilicon(091), Qualcomm(863), Spreadtrum(272). For example:

	Huawei/HiSilicon(091), Qualcomm(863):

	Update the tables with the DMRS locations such that the additional DMRS location depends on 
· the last OFDM symbol used for PDSCH/PUSCH for mapping type A, and 
· the duration of the PDSCH/PUSCH transmission in symbols for mapping type B.


	Spreadtrum(272)
	Change the UL-DMRS-typeA-pos to DL-DMRS-typeA-pos in clause 6.4.1.1.3 of 38.211, and explicitly associate the .parameter to the value  for PUSCH mapping type A.
Add the condition “for PUSCH mapping type A” to: The case UL-DMRS-add-pos equal to 3 is only supported when DL-DMRS-typeA-pos  is equal to 2.


	Samsung(437)
	For DMRS location, we propose the followings:
· For DMRS location(s) of PDSCH/PUSCH, specified PDSCH/PUSCH duration in slot format should be defined by scheduled PDSCH/PUSCH duration in symbols.

	vivo(190)
	Other issues also should be handled, 
· For PDSCH/PUSCH mapping type A, there is no agreement on DMRS locations for PDSCH/PUSCH duration less than 7-symbols.
· For PDSCH/PUSCH mapping type B, only 2/4/7-symbols DMRS locations were agreed.

	ZTE, Sanechips(114)
	For PUSCH mapping type A, two way of DMRS positions are agreed depend on the start symbol X of PUSCH. 
For PUSCH/PDSCH type B, only 2/4/7 symbols PUSCH/PDSCH duration were agreed. Other values of PUSCH/PDSCH duration should not be introduced anymore.



TP/Proposal: 
	Sect XXX, in 38.2XX v15.0.0
	



8. Ordering of UL DMRS precoding and sequence mapping 
It has been raised by at least ZTE/Sanechips(114), Spreadtrum(272), Intel(316) that changes at least in the ordering are needed on the UL PUSCH precoding and mapping for DMRS. For example, the following text is found in ZTE/Sancehips(114) paper: “UE should map the sequence r(m) to physical resource elements based on DMRS ports instead of PUSCH ports. And then the description of the precoding section (originally 6.4.1.1.2) should be done following the section of Mapping to physical resources (originally 6.4.1.1.3) which is the correct order used in LTE spec.”
Issue raised at least by: ZTE/Sanechips(114), Intel(326), Spreadtrum(114, 914 (text proposal))
TP/Proposal: 
	Sect XXX, in 38.2XX v15.0.0
	



9. Reference point for the sequence for PUSCH’s DMRS
The following agreement was made in RAN1 #91: 
For DFT-S-OFDM DMRS sequence design, at least for modulation > BPSK, and a sequence length > X, reuse Rel-14 LTE DMRS comb-2 ZC sequence design and associated RRC signalling.
The value of X, the CGS sequences (except the 12-length that is already agreed), and decision on modulation = BPSK will be decided later this week.
Note: The CGS sequence order including 12-length can be further discussed

Which means that the reference point for k for DFT-S-OFDM should be the lowest-numbered resource block of the scheduled PUSCH allocation.

Issue raised at least by: Qualcomm(863), ZTE/Sanechips(114)
TP/Proposal 9: 
	Sect 6.4.1.1.3, in 38.211 v15.0.0
	Update the corresponding text in Section 6.4.1.1.3 in 38.211 as follows:

“If transform precoding is not enabled, the reference point for  is subcarrier 0 in common resource block 0, otherwise the subcarrier 0 of the lowest-numbered resource block of the scheduled PUSCH allocation.”



10. Front-load PUSCH position determination
The following agreement has not been captured:
Agreements in RAN1#91:
· For slot-based transmission, the front-load DMRS of PUSCH is located to the first symbol with respect to the scheduled data when the PUSCH starts from the Xth symbol (X starts from 1) in the slot with X>1

Issue raised at least by: ZTE/Sanechips(114), Qualcomm(863)

The part shown in blue in the following agreement has not been captured:
For the location of the first position of front-load DMRS for PUSCH without frequency hopping, support at least the following:
The first OFDM symbol with respect to the scheduled data contains the first symbol of front-load UL DMRS 
Study further when this is applied; E.g., in case of a mixed DL/UL slot from network perspective, or for PUSCH starting from the Xth symbol with X>1, etc.
The 3rd or 4th symbol of the slot contains the first symbol of front-load DMRS 
At least same location for UL and DL is supported
· Study further whether the first position of front-load DMRS for PUSCH can be different than the first position of front-load DMRS for PDSCH.
Study further when this is applied. E.g., in case of a UL only slot from network perspective, or for PUSCH starting the 1st symbol, etc.
FFS: Further restrictions (if any) of FDMing DMRS and PUSCH due to UE processing timeline

Issue raised at least by: Samsung(437), Spreadtrum(272)
TP/Proposal 10: 
	Sect 6.4.1.1.2, in 38.211 v15.0.0
	Text proposal from ZTE/Sanechips(114): 
Update the corresponding text in Section 6.4.1.1.2 in 38.211 as follows:
-	for PUSCH mapping type A: 


-	 if the PUSCH start symbol is configured from the first symbol of a slot, is 2 or 3 configured by the higher-layer parameter DL-DMRS-typeA-pos.  is defined relative to the start of the slot


Otherwise, =0 and  is defined relative to the start of the scheduled PUSCH resources.



11. TD-OCC and PTRS on the UL
The following agreement has been made:
Agreements in RAN1#90bis:
· UE is not expected to be configured/scheduled with DMRS with TD-OCC and PTRS in the same slot in case of above 6 GHz

And this description has been added for DL:
Description for DL in 38.214:
· [bookmark: _Hlk500828751]If a UE receiving PDSCH is configured with the higher layer parameter DL-PTRS-present, the UE may assume that the following configurations are not occurring simultaneously for the received PDSCH.
· any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and the other UE(s) sharing the DM-RS REs on the same CDM group(s), and
· PT-RS is transmitted to the UE.

Issue raised at least by: ZTE/Sanechips(114)
TP/Proposal 11: 
	Sect 6.2.2, in 38.214 v15.0.0
	Capture the following description in the last paragraph of section 6.2.2 in 38.214. 
· If a UE transmitting PUSCH is configured with the higher layer parameter UL-PTRS-present, the UE may assume that the following configurations are not occurring simultaneously for the transmitted PUSCH.
· any DM-RS ports among 1004-1007 or 1006-1011 for DM-RS configurations type 1 and type 2, respectively are scheduled for the UE and PT-RS is transmitted from the UE.



12. CP-OFDM DMRS scrambling in DCI 
The following agreement needs additional discussion on how to be implemented:
[bookmark: _Hlk499654433]For CP-OFDM DL/UL DMRS sequence initialization, 
· the sequence initialization values should be different for all OFDM symbols within a frame (10ms) and at least the following parameters are used:
· Dynamically signalled  (with value 0 or 1) which is associated with choosing one of the two UE specifically configured scrambling IDs. 
· slot index and OFDM symbol index within a slot (


Issues related to the DCI indication of the nSCID have been discussed in several contributions. Issue raised at least by: Huawei/HiSilicon(091, 925(text proposal)), vivo(190), CATT(245), Intel(316), Lenovo(393), OPPO(484), Nokia(756)
TP/Proposal 12: 
	38.211 v15.0.0
	In the c_init formula update n_s to n_s_f in both Section 6.4.1.1.1 and 7.4.1.1.1.

	38.212 v15.0.0
	Accept text proposal in CR R1-1800925 from Huawei, HiSilicon

[bookmark: _Toc446967021][bookmark: _Hlk500839563]< Unchanged parts are omitted >
[bookmark: OLE_LINK66][bookmark: _Toc500953346][bookmark: _Toc500953349]7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >

-	DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp= Enabled or 1 bit if the higher layer parameter PUSCH-tp= Disabled for  selection defined in section 7.4.1.1.1 of TS38.211.
< Unchanged parts are omitted >
7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1:
< Unchanged parts are omitted >

[bookmark: OLE_LINK19]-	DMRS sequence initialization – 1 bit for  selection defined in section 7.4.1.1.1 of TS38.211.
< Unchanged parts are omitted >




13. PDSCH’s DM-RS and CORESET collision
The following agreement has not been captured in the specification:
For 2/4/7-symbol non-slot-based scheduling, when the first symbol of PDSCH and reserved resources for CORESET(s) are FDMed and the PDSCH in any of the scheduled OFDM symbols collides with the reserved resources for CORESET(s) in frequency domain: 
· the first symbol of front-load DMRS is mapped to the next PDSCH symbol following the configured CORESET(s). 
· For 4-symbol non-slot-based scheduling, UE doesn’t expect to receive DMRS beyond the (downselection needed) third symbol OFDM symbol of the non-slot scheduling unit.
· For 7-symbol non-slot-based scheduling, UE doesn’t expect to receive front-load DMRS beyond the forth OFDM symbol of the non-slot scheduling unit.
· If an one-symbol additional DMRS is configured, it is transmitted on the 5th symbol with respect to the front-load DMRS symbol in the 5th or 6th symbol of the scheduling unit, otherwise it is dropped if it moves to the last, or beyond the last symbol of the scheduling unit.

Issue raised at least by: Qualcomm(863), Huawei/HiSilicon(091, 837(text proposal)), vivo(190)

TP/Proposal 13: 
	Sect 7.4.1.1.2, in 38.211 v15.0.0
	Merge from Qualcomm(863) and vivo(190) and Huawei/HiSilicon(837):


For PDSCH mapping type B with duration of 2, 4, or 7 OFDM symbols, and the PDSCH allocation collides with resources reserved for a CORESET,  shall be incremented such that the first DM-RS symbol occurs immediately after the CORESET.
· If PDSCH duration is 4 symbols, UE does not expect to receive a DM-RS symbol beyond the third symbol,
· If PDSCH duration is 7 symbols, UE does not expect to receive the front-load DM-RS beyond the forth symbol 
· If one additional DM-RS is configured, it may only be transmitted in the 5th or 6th symbol with respect to the front-load DMRS symbol, otherwise it is dropped.

For PDSCH mapping type B, if the PDSCH duration is 2 or 4 OFDM symbols, only single-symbol DM-RS is supported.


14. UE’s assumption of co-scheduled DMRS in MU-MIMO
The following agreement made in RAN1#90 has not been captured:
· In Rel. 15, at least for PDSCH, a UE is not expected to assume co-scheduled MU-UE(s) with different DMRS configuration with respect to the followings:
· The actual number of front-loaded DMRS symbol(s)
· The number of additional DMRS
· The DMRS symbol location 
· DMRS  configuration type.

Issue raised at least by: Huawei/HiSilicon(091, 923(text proposal)), Qualcomm(863), KT(792)
TP/Proposal 14: 
	38.214 v15.0.0
	Add the corresponding text proposal from the R1-18000923 CR from Huawei, HiSilicon:

< Unchanged parts are omitted >
[bookmark: _Toc501048176]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 DMRS configuration with respect to the actual number of front-loaded DMRS symbol(s), the number of additional DMRS, the DMRS symbol location, and DMRS configuration type as described in Subclause 7.4.1.1 of [4, TS 38.211].
< Unchanged parts are omitted >



15. “DMRS port indication” agreement for uplink 
The following parts (in blue) from this agreement made has not been captured:
[bookmark: OLE_LINK7]For the PDSCH/PUSCH DMRS port table for DMRS config type 1 and 2, support at least the rows shown in the tables below.
For DL and config-1, 
For the indeces {6,9,10,11,30} in 1-CW table, and all indeces in 2-CW table, the UE can assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE
For DL and config-2, 
For the indeces {2, 10, 23} in 1-CW table, and all indeces in 2-CW table the UE can assume that all the remaining orthogonal antenna ports are not associated with transmission of PDSCH to another UE
For DFT-s-OFDM: DMRS tables of Config-1, 1 symbol and 2 symbols, rank1 
Note: The 3rd column (“Number of CDM group(s) without PDSCH/PUSCH”)
Gets values of “1”, “2”, “3” which correspond to CDM group 0, {0,1}, {0,1,2} respectively
is used to signal 
in DL the “potential presence of co-scheduled downlink DMRS CDM groups for rate matching” according the agreements
in UL “Uplink DMRS CDM groups for rate matching” according the agreements
Note: Additional row/columns can be included (e.g., n_SCID, PTRS subcarrier index, reserved rows, additional port-pairing options etc), depending on corresponding agreements.
Note: For UL, joint encoding of DMRS port table and SRI/TRI/TPMI for DCI overhead reduction is not precluded.
Note: Final indexing and tabulation is up to the editors.
Entries of max 1-symbol tables for both Config-1 and Config-2 are agreed. Max 2-symbol tables are examples for further discussions.

Issue raised at least by: Huawei/HiSilicon (091, 923(text proposal)), Mitsubishi(615)
In 5.1.6.2(DM-RS reception procedure): 
· Huawei, HiSilicon (923): 
· “UE shall assume the DMRS CDM groups without data as indicated in Tables 7.3.1.2.2-1 to 7.3.1.2.2-4 of Subclause 7.3.1.2 of [5, TS38.212] are not used for data transmission.”

· Mitsubishi (615):
· “A UE may assume that the CDM groups indicated in the configured index from Table 7.3.1.2.2-1-4 of [5, TS. 38.212] potentially contain co-scheduled downlink DMRS, where  “1”, “2” and “3” for the number of DMRS CDM group(s) in Table 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively”
In 6.2.2(UE DM-RS transmission procedure): 
· Huawei, HiSilicon (923): 
·  “A UE may be scheduled with a number of DM-RS ports by the antenna port index in DCI format 0_1 as described in Subclause 7.3.1.1 of [5, TS 38.212].  UE shall assume the DMRS CDM groups without data as indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 7.3.1.1 of [5, TS38.212] are not used for data transmission.”
TP/Proposal 15: 
	38.214 v15.0.0
	Merged Proposal for 5.1.6.2:
“A UE shall assume that the CDM groups indicated in the configured index from Table 7.3.1.2.2-1-4 of [5, TS. 38.212] contain co-scheduled downlink DMRS and are not used for data transmission, where  “1”, “2” and “3” for the number of DMRS CDM group(s) in Table 7.3.1.2.2-1-4 of [5, TS. 38.212] correspond to CDM group 0, {0,1}, {0,1,2}, respectively.”

Merged Proposal for 6.2.2: 
“A UE shall assume the DM-RS CDM groups indicated in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 of Subclause 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.



16. PDSCH/PUSCH’s DMRS EPRE ratio agreement 
The following agreement made has not been captured for PUSCH in 214. Also editorial changes related to this were suggested by some companies.
The PDSCH (PUSCH)/DMRS EPRE ratio is defined per transmitted layer from UE perspective and is computed as

That is:
0 and -3 dB for DMRS config-1, when one and zero CDM group(s) have data respectively 
0, -3 and -4.77 dB for DMRS config-2, when two or one or zero CDM group(s) have data respectively
Note: -3dB maybe removed depending on the decision on DMRS port table

Issue raised at least by: Huawei/HiSilicon(091, 924(text proposal)), NEC(223), Intel(316), Nokia(756)
· 
It was pointed out by Intel(316), that  is denoted as the DM-RS EPRE over the PDSCH(PUSCH) EPRE, and not the reverse which is shown in 214.
· 
Then, it was also pointed out by Nokia(756) that  is the DM-RS scaling factor, which is the square root of the EPRE ratios. 
TP/Proposal 16: 
	38.214 v15.0.0
	Merged proposals from Huawei, HiSilicon, Intel, Nokia, NEC:


< Unchanged parts are omitted >

For downlink DM-RS with PDSCH, the UE may assume the ratio of NR- PDSCH EPRE to DM-RS EPRE ([dB]) and DM-RS scaling factor   are given by Table 4.1-1 according to the number of DM-RS CDM groups without data as defined in [5, TS 38.212] used signalled by DCI. 

Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE ()
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB



< Unchanged parts are omitted >


	
	Editors decide where the following text will be added, or merged with the section above:


For uplink DM-RS with PUSCH, the ratio of NR- PUSCH EPRE to DM-RS EPRE ([dB]) and DM-RS scaling factor   are given by [Table 4.1-1] according to the number of DM-RS CDM groups without data as defined in [5, TS 38.212] used signalled by DCI. 

Table 4.1-1: The ratio of PUSCH EPRE to DM-RS EPRE ()
	Number of DM-RS CDM groups without data
	DM-RS configuration type 1
	DM-RS configuration type 2

	1
	0 dB
	0 dB

	2
	-3 dB
	-3 dB

	3
	-
	-4.77 dB






17. DMRS configurations for before RRC configuration
[bookmark: _Toc499836830]Confirm working assumption of using configuration type 1 for slot-based broadcast/multicast PDSCH and extend this DMRS type to
· slot-based unicast PDSCH before RRC configuration and slot-based unicast PUSCH before RRC configuration (CP-OFDM and DFT-S-OFDM)
· For slot-based broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration, use two additional 1-symbol DMRS, with location of additional DMRS indicated in PDCCH following the agreed DMRS locations for unicast PDSCH/PUSCH after RRC configuration.
· 2/4/7-symbol non-slot-based scheduling for multicast/broadcast PDSCH and unicast PDSCH before RRC configuration.
· For 2/4-symbol non-slot-based scheduling, the one-symbol front-load DMRS is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· For 7-symbol non-slot-based scheduling, one-symbol front-load DMRS plus one additional DMRS symbol on the 5th symbol if it is part of the scheduling unit with respect to the front-load is used for broadcast/multicast PDSCH and unicast PDSCH/PUSCH before RRC configuration.
· Broadcast/multicast PDSCH and PDSCH before RRC configuration is happening, for both slot and 4/7-symbol non-slot-based, with DMRS port 0 using SU-MIMO and no PDSCH FDMed on the DMRS symbol. For 2 symbol non-slot based, there is only FDM.
· PUSCH before RRC configuration is happening, for both slot and non-slot-based, with DMRS port 0 using SU-MIMO and no PUSCH FDMed on the DMRS symbol.

Issue raised at least by: Huawei/HiSilicon(091, 908(text proposal)), CATT(245), Nokia(756)
TP/Proposal 17: 
	Sect XXX, in 38.2XX v15.0.0
	Start discussion from Huawei,HiSilicon CR: (R1-1800908). 



18. QCL assumption across multiple QCL groups
Issue raised at least by CATT(245): There isn’t any restriction saying that DMRS ports in different groups are non-QCLed in the current specifications
TP/Proposal 18: 
	Sect 5.1.6.2, in 38.214 v15.0.0
	From CATT(R1-1800245):
< Unchanged parts are omitted >
5.1.6.2	DM-RS reception procedure
< Unchanged parts are omitted >

A UE may assume that the DM-RS ports configured with higher layer parameter [-dmrs-group1] or [dmrs-group2] are quasi co-located (as defined in Subclause 4.3.1 of [4, TS 38.211]) with respect to delay spread, Doppler spread, Doppler shift, average gain, average delay, and spatial RX parameters. UE cannot assume that the DMRS ports in different groups are quasi co-located.

< Unchanged parts are omitted >






1. Additional Proposals

We now present a set of proposals per company which may need to be further discussed (added in increasing order of the corresponding Tdoc number).
	Huawei/HiSilicon(091)
	For port indication tables,
· For config-1, not support the cases of {1,5}, {3,7}, and {0} for SU-MIMO only,
· For config-2, support the case of {7,9,11} with 2-symbol and 1 CW.

Support UE feedback to assist configuration of the number of additional DMRS in NR. 

Re-ordering of length-24, length-18 and length-12 CGS for DFT-s-OFDM should be supported.

The DMRS of a first DL URLLC transmission can be used by consequent DL URLLC transmission(s).


	ZTE/Sanechips(114)

	[bookmark: OLE_LINK5]Different antenna port indices should be used for SRS, PUSCH and UL DMRS.


	Vivo (190)
	Other than 2/4/7-symbol, for duration of PDSCH/PUSCH transmission less than 7-symbol, whether additional DMRS is existing or not and the position of front-loaded DMRS also should be discussed further.

Mismatching between the number of PDSCH/PUSCH additional DMRS configuration and PDSCH/PUSCH duration indication should be considered in NR.

For DMRS configuration type 1 antenna port indication, the following Table 5 and Table 6 for 1 symbol DMRS and 2 symbols DMRS respectively are additionally supported. 


	CATT(245)
	The DMRS ports within a CDM group are included in only one DMRS group.

	Intel(316)
	To address the issue of power imbalance for two-symbol DM-RS (Types 1 and 2) when using TD-OCC, the peak power should be randomized over OFDM symbols as well as resource elements such that average power is equalized over all REs and symbols when averaged over multiple PRBs.
The OCC mapping patterns shown in Figure 2 should be adopted to address the power imbalance issue.

Downlink DM-RS supports power boosting without signalling assistance to the UE for PDSCH scheduled with QPSK modulation
For slot-based transmission, when the number of PDSCH symbols is less than the smallest value required for supporting a given number of RRC configured additional DMRS symbols(s), then the additional DMRS outside the PDSCH region should be dropped. 

The signalling of  for DMRS sequence initialization can be done as follows:
· 
If higher layer parameter TCI-PresentInDCI is “enabled”: the value of is signalled by association with a TCI state in the corresponding DCI. 


If higher layer parameter TCI-PresentInDCI is “disabled”: a default value of i.e., is used.

	LGE(368)
	If the scheduled duration of PDSCH/PUSCH is less than the minimum supported value defined for semi-statically configured DL-DMRS-add-pos, the maximum number of DMRS that can be supported for the scheduled duration of PDSCH/PUSCH is transmitted on the specified location.
To reduce DCI payload for Type II DMRS port indication, DMRS port table for DL-DMRS-config-type=1, DL-DMRS-max-len=1 is additionally used for DL-DMRS-config-type=2, DL-DMRS-max-len=1.
To reduce DCI payload for Type II DMRS port indication, DMRS port table for DL-DMRS-config-type=1, DL-DMRS-max-len=2 is additionally used for DL-DMRS-config-type=2, DL-DMRS-max-len=2 with some modification.

	Samsung(437)
	For the DMRS location of PDSCH mapping type B for larger than 7 symbol scheduling, reuse DMRS locations for PUSCH mapping type B.

	NTT DOCOMO(666)
	It is important for type B DM-RS design to optimize for shorter PDSCH duration, since one typical operation for type B is non-slot-based transmission (e.g., short PDSCH duration for high Doppler scenario).

	Ericsson(706)
	[bookmark: _Ref503513361][bookmark: _Toc503537843]Supported DM-RS patterns for slots with first DM-RS at , and with different PDSCH/PUSCH durations, are those depicted in Figure 2.  Configurations with  use the same locations of additional DMRS, when applicable.


	ITL(771)
	For DMRS locations for PDSCH/PUSCH smaller than the current specified durations, Alt. 1 or Alt. 2 should be adopted.
For following new entries of the DMRS port tables, the entries {1,5}, {3,7}, {0} could be no need to add, but the entry {7,9,11} could be added.
- the entries {1,5} and {3,7} for the case of Max. 2-symbol front-load, Config.-1 and 1-CW
- the entry {0} for SU-MIMO
- the entry {7,9,11} for the case of Max. 2-symbol front-load, Config.-2 and 1-CW

	KT(792)
	DMRS for PDSCH with QPSK modulation could support flexible power-sharing without additional signalling to the scheduled UE(s).


	Qualcomm(863)

	Regarding the locations of DM-RS for ECP for DL PDSCH: 
· All agreed patterns are supported, except the three additional DM-RS pattern (since it results to DM-RS being on the last symbol of the slot).
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