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Discussion and Decision
1
Introduction
In this contribution, we are providing our technical and editorial proposals on DL/ULreference signals oo top of the previous agreements[1]. The proposals are covering the following issues, and also related to the UL port indexing which was postponed from RAN1 #94bis meeting.
· Power offset between CSI-RS and PDCCH

· DM-RS port indexing

· PT-RS patterns for MCS-C-RNTI

· SRS port mapping

2
Remaining issues on CSI-RS 
Power offset between CSI-RS and PDCCH

The discussion is on-going for several meetings without conclusion. Before we go into the detailed condition for which purpose the offset is used or with which CSI-RS resource the offset should be applied, we should fix the editorial errors. Here is the text proposal. 

Proposal 2-1: Accept the following text proposal 

Text proposal for Section 4.1 in 38.214:
	< Start of text proposal >

The downlink PDCCH EPRE is assumed as tThe ratio of the PDCCH DMRS EPRE to NZP CSI-RS EPRE and takes the value of is assumed as 0 dB.

< End of text proposal >


If we need further details, then the condition can be clarified further that CSI-RS resource configured with QCL type-A or type-D with the PDCCH DMRS is under the consideration, if TCI table is configured. 

proposal 2-2: If further clarification is needed on which CSI-RS resource UE can apply the offset, accept the following text proposal 

Text proposal for Section 4.1 in 38.214:
	< Start of text proposal >

The downlink PDCCH EPRE is assumed as tThe ratio of the PDCCH DMRS EPRE to NZP CSI-RS EPRE and takes the value of is assumed as 0 dB, where the PDCCH DMRS and NZP CSI-RS resource are configured as either QCL Type-A or Type-D, or TCI is not configured

< End of text proposal >


3
Remaining issues on DM-RS 

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 3-1: 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 ===============================

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  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  ===============================

=========================== 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 [image: image1.wmf]{
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 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 with usage 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 aperiodic SRS resources.
The DM-RS antenna ports [image: image2.wmf]{
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 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 DM-RS antenna ports [image: image3.wmf]{
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 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 >
4
Remaining issues on PT-RS 

We are proposing to update the current text to reflect New MCS table 3 introduced during RAN1 #93. We have still open issue for PTRS time density when PDSCH or PUSCH are scheduled by MCS-C-RNTI when no PT-RS density table is configured for MCS table 3. 
Since MCS table 3 is introduced for URLLC purpose, using most robust pattern is simplest solution without losing the intended goal. 

So, we are proposing to use default PT-RS density when PDSCH/PUSCH are scheduled by MCS-C-RNTI.

Proposal 4-1: Adopt the below proposed text on PT-RS procedures in Subclause 5.1.6.3 and 6.2.3 of TS38.214.  
=========================== Text Proposal for TS38.214   ==============================

5.1.6.3
PT-RS reception procedure
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-DownlinkConfig,
-
the higher layer parameters timeDensity and frequencyDensity in PTRS-DownlinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, respectively. 
-
if either or both of the additional higher layer parameters timeDensity and frequencyDensity are configured, and the RNTI equals C-RNTI or CS-RNTI, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the corresponding codeword and scheduled bandwidth in corresponding bandwidth part as shown in Table 5.1.6.3-1 and Table 5.1.6.3-2, 
-
if the higher layer parameter timeDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume LPT-RS = 1.

-
if the higher layer parameter frequencyDensity given by PTRS-DownlinkConfig is not configured, the UE shall assume KPT-RS = 2.

-
otherwise, if neither of the additional higher layer parameters timeDensity and frequencyDensity are configured and the RNTI equals C-RNTI or CS-RNTI, or the UE is scheduled with MCS-C-RNTI, the UE shall assume the PT-RS is present with LPT-RS = 1, KPT-RS = 2, and the UE shall assume PT-RS is not present when

-
the scheduled MCS from Table 5.1.3.1-1 is smaller than 10, or

-
the scheduled MCS from Table 5.1.3.1-2 is smaller than 5, or 

-
the scheduled MCS from Table 5.1.3.1-3 is smaller than 15, or
-
the number of scheduled RBs is smaller than 3, or

-
otherwise, if the RNTI equals RA-RNTI, SI-RNTI, or P-RNTI, the UE shall assume PT-RS is not present 
< Unchanged parts are omitted >
5
Remaining issues on SRS 

SRS port indexing

NR specifies PUSCH transmit port selection from the association with SRS ports, and we are proposing to share the same port number between PUSCH and SRS.

In the current specification, the SRS port number is indexed within a SRS resource, and we have agreed to indexed [image: image5.png]


 as sequential order from pi=1000 +i. This is aligned with codebook-based UL transmission mode, however, it is not aligned with non-codebook based UL transmission mode. For non-codebook-based mode, multiple SRS resources in a set and each SRS resource is configured with only one SRS port. In this case all SRS ports is indexed as 1000. Because multiple SRS resources can be used, the same SRS port number is used for this case. This results in  a confliction between port indexing and mapping from SRS port indices to PUSCH port indices. 
To clarify the conflicition, we are proposing the following update.  
Proposal 5-1: Adopt the below proposed text on SRS port indexing in subclause 6.4.1.4.1 of TS38.211 and 6.1.1 of TS38.214.  
=========================== Text Proposal for TS38.211  ==============================

6.4.1.4.1 SRS resource
An SRS resource is configured by the SRS-Resource IE and consists of

-
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and where the number of antenna ports is given by the higher layer parameter nrofSRS-Ports
-
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 consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping

================================= 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 UE shall transmit PUSCH using the same antenna port as the SRS port(s) in the SRS resource indicated by the DCI format 0_1, where the SRS antenna ports in a SRS resource are indexed as 
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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 transmit PUSCH using the same antenna ports as the SRS port(s) in the indicated SRI(s) given by DCI format 0_1, where the SRS port in SRS resource i is indexed as 
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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 >
6. Conclusion

 In this contribution, we have proposed several corrections of the specification about NR MIMO RS, especially for below items.

· Power offset between CSI-RS and PDCCH

· DM-RS port indexing

· PT-RS patterns for MCS-C-RNTI

· SRS port mapping

Also several editorial correction have been proposed.
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