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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832][bookmark: OLE_LINK4]In this contribution, we provide some text proposals for current TSs regarding DMRS to complete the specification and improve its quality, including the length of DMRS sequence of DFT-S-OFDM, sequence generation of DMRS for PDSCH, and scrambling ID of DMRS for PDSCH/PUSCH.
Length of DMRS sequence of DFT-S-OFDM
In previous meetings, it has been agreed that DMRS pattern of DFT-S-OFDM is a comb-2 structure. However, in the latest TS 38.211 [1], there is a misalignment of the DMRS sequence length for DFT-S-OFDM between Section 5.2.2 and Section 6.4.1.1.1.2. 





[bookmark: _GoBack]In specific, in Section 5.2.2, the low-PAPR sequence is generated with length of , where for DMRS, i.e., length of 6 per RB. However, in Section 6.4.1.1.1.2, the length of the reference-signal sequence  is , where  is the “scheduled bandwidth for uplink transmission, expressed as a number of subcarriers”, i.e., 12 for each RB. Therefore, the length of the DMRS sequence in Section 5.2.2 and Section 6.4.1.1.1.2 are mismatched which should be corrected. The original descriptions in current TS 38.211 are shown as below.
	Current descriptions in TS 38.211
5.2.2	Low-PAPR sequence generation



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





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


Therefore, the following text proposal should be captured to correct the length of DMRS sequence for DFT-S-OFDM.
	Text proposals for TS 38.211 Section 6.4.1.1.1.2
------Unchanged parts are omitted------
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.
------Unchanged parts are omitted------



Sequence generation of DMRS for PDSCH


In Section 7.4.1.1.1 of the latest TS 38.211 [1], there is a typo in sequence generation of DMRS for PDSCH, where  has been missed. According to the following agreement achieved in #91 meeting,  should be updated in the equation. 
[bookmark: _Hlk499654433]Agreement: 
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 (

To correct this typo, the following TP should be captured.
	[bookmark: _Toc500952734]Text proposals for TS 38.211 Section 7.4.1.1.1
------Unchanged parts are omitted------
[bookmark: _Toc500952733]7.4.1.1	Demodulation reference signals for PDSCH
7.4.1.1.1	Sequence generation

The UE shall assume the sequence  is defined by

.

where the pseudo-random sequence  is defined in clause 5.2.1. The pseudo-random sequence generator shall be initialized with





where  is the OFDM symbol number within the slot,  is the slot number within a frame, and


-	 and  is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI


-	 and  otherwise
------Unchanged parts are omitted------



Scrambling ID of DMRS for PUSCH and PDSCH








For the dynamic indicated scrambling IDs, i.e., , it can be {0,1} no matter that the higher layer ID, i.e., UL-DMRS-Scrambling-ID and DL-DMRS-Scrambling-ID, is configured or not. In current TS 38.211, the wording is confusing on whether  can be {0, 1} in the case of  is included or excluded. Since in the use case of MU-MIMO, even for  if  is not given by the higher-layer parameter DL-DMRS-Scrambling-ID or UL-DMRS-Scrambling-ID in DCI format 1_1/0_1,  can be used for non-orthogonal MU transmission similar as LTE. This use case has been supported by Section 7.3.1.1.2 and 7.3.1.2.2 of TS 38.212 [2] but missed in TS 38.211. Therefore, in our understanding,  can be {0, 1} in the case of  should be included with more clear wording.  Therefore, we propose the following text proposal. 
	Text proposals for TS 38.211 Section 6.4.1.1.1.1 and Section 7.4.1.1.1
------Unchanged parts are omitted------
6.4.1.1.1.1	Sequence generation when transform precoding is disabled
------Unchanged parts are omitted------


-	 and  is given by the higher-layer parameter UL-DMRS-Scrambling-ID if provided and the PUSCH is not a msg3 PUSCH according to clause 8.3 in [5, TS 38.213].



-     and if  is not given by the higher-layer parameter UL-DMRS-Scrambling-ID in DCI format 0_1 as defined in [7, TS 38.212], 


-	 and  otherwise
------Unchanged parts are omitted------
7.4.1.1.1	Sequence generation
------Unchanged parts are omitted------


-	 and  is given by the higher-layer parameter DL-DMRS-Scrambling-ID if provided and the PDSCH is scheduled by PDCCH with CRC scrambled by C-RNTI or CS-RNTI



-    and if  is not given by the higher-layer parameter DL-DMRS-Scrambling-ID in DCI format 1_1 as defined in [7, TS 38.212], 


-    and  otherwise
------Unchanged parts are omitted------



Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]This contribution provides some possible text proposals for current TS version regarding DMRS. 
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