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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In previous meetings, following agreements were achieved w.r.t extended CP for physical channels and signals.
RAN1 NRAH1709 agreement:
· For ECP, NR supports the following: 
· CSI-RS reuses NCP CSI-RS resources 
· For beam management purpose, reuse 1-port NCP CSI-RS for beam management
· [bookmark: OLE_LINK4]For beam management purpose, reuse 2-port NCP CSI-RS with D=1 for ECP in Rel-15 subject to RAN4 feedback
RAN1 #90 agreement:
· For DMRS for CP-OFDM with ECP (at least 60 kHz SCS), configuration type 1 as in NCP is supported.
RAN1 NRAH1709 agreement:
· Confirm the following working assumption:
· DM-RS density per REG is 1/4 at least for normal CP.
· FFS: orthogonal DMRS for MU-MIMO at RAN1 NR AH#3.
· FFS: URLLC
· DMRS density per REG for extended CP is same as that for normal CP
RAN1 90bis agreement:
· For DFT-S-OFDM, reuse the DMRS configurations of NCP for ECP
· Note: c_init is for a separate discussion
RAN1 90bis agreement:
· For the PUSCH without a hop when the first symbol of the front-load DMRS is located in the 3rd or 4th symbol of the slot
· Reuse DL DMRS locations for UL DMRS with respect to the additional DMRS symbols and reuse the scenarios they are applied with respect to the last PUSCH symbol.
· Note: This applies to both NCP and ECP whenever applicable.
RAN1#91 agreement:
· Reuse the PTRS design of NCP for ECP
RAN1#90bis agreement:
An X-port SRS resource spans N = 1, 2, or 4 adjacent OFDM symbols within the same slot where all X ports are mapped to each symbol of the resource
When frequency hopping only is configured, the X ports are mapped to potentially different sets of subcarriers in each OFDM symbol of the resource, depending on the hopping pattern
For N = 4, frequency hopping + repetition can be configured where the the X ports are mapped to a different set of subcarriers in the second pair OFDM symbol(s) of the resource
Note: Symbol pairs are adjacent
Note: same comb is assumed for different sets of subcarriers
Note: hopping pattern is within the tree structure defined by a given C_SRS, B_SRS, and b_hop
Note: When repetition only is configured, the mapping is covered by previous agreement in RAN1#90:
“Each of the X ports are mapped to the same set of subcarriers in the same set of PRBs in the N SRS symbols.”
NCP SRS resource definition is reused for ECP
In this contribution, remaining issues on ECP for physical channels and signals are discussed.
Remaining issues on physical channels and signals
DMRS for PUCCH format 2
[bookmark: OLE_LINK52][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In RAN1#91 meeting, it was agreed that the PN sequence for PUCCH format 2 DMRS reuses that for CP-OFDM PUSCH DMRS. 
Agreements:
· For PUCCH format 2, the PN sequence for DMRS reuses that for CP-OFDM PUSCH DMRS. 
In the current specification, for CP-OFDM PUSCH DMRS and PUCCH format 2 DMRS, the pseudo-random sequence generator is initialized with the following value:
· For PUSCH, , where  is the number of symbols within a slot, i.e. 14 for NCP and 12 for ECP
· For PUCCH format 2, 
Note that PUCCH format 2 can be applied to both NCP and ECP. To align the description for PUSCH and PUCCH, the initialization value for PUCCH format 2 DMRS should be revised to: 

Proposal 1: For DMRS of PUCCH format 2, the pseudo-random sequence generator shall be initialized with, where  is the number of symbols within a slot, i.e. 14 for NCP and 12 for ECP.
PDSCH with ECP
If a BWP is configured with NCP, the UE may assume that the complex-valued symbols corresponding to resource elements that are part of common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to zero in the OFDM symbols where SS/PBCH block is transmitted, i.e. UE rate matching around those REs.
In current 38.211 specification, PDSCH is rate matched around SS/PBCH block. For the time-domain, PDSCH in the OFDM symbols where SS/PBCH block is transmitted is rate matched. For PDSCH with ECP, due to symbol non-alignment between NCP and ECP symbol, it should be clarified that if an ECP symbol is partially or fully overlapping with SS/PBCH symbols, PDSCH in the ECP symbol is rate matched.
[image: ]
[bookmark: _Ref510621871]Figure 1 SSB with 30 kHz NCP multiplexing with 60 kHz ECP
[bookmark: OLE_LINK25]Proposal 2: For PRBs partially or fully overlapping with an SS/PBCH block, PDSCH is rate matched around these PRBs in ECP symbols that are partially or fully overlapping with symbols of the SS/PBCH block 
Conclusion
Proposal 1: For DMRS of PUCCH format 2, the pseudo-random sequence generator shall be initialized with, where  is the number of symbols within a slot, i.e. 14 for NCP and 12 for ECP.
Proposal 2: For PRBs partially or fully overlapping with an SS/PBCH block, PDSCH is rate matched around these PRBs in ECP symbols that are partially or fully overlapping with symbols of the SS/PBCH block 

Text Proposals in TS 38.211
--------------------------------------- Start of Text Proposal ----------------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc516767326]6.4.1.3.2.1	Sequence generation

The reference-signal sequence  shall be generated according to

.


where the pseudo-random sequence  is defined in clause 5.2 and  is given by clause 6.3.2.5.2. The pseudo-random sequence generator shall be initialized with




where  is the OFDM symbol number within the slot,  is the slot number within the radio frame, and  is given by the higher-layer parameter scramblingID0 in the DMRS-UplinkConfig IE if provided and by  otherwise.
< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------

Text Proposals in TS 38.214
--------------------------------------- Start of Text Proposal ----------------------------------------------
[bookmark: _Toc516767386]7.4.3.1	Time-frequency structure of an SS/PBCH block
< Unchanged parts are omitted >
[bookmark: _Hlk508608444][bookmark: _Hlk508608015]The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block and not used for SS/PBCH transmission are set to zero in the OFDM symbols that partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted where SS/PBCH block is transmitted. 

< Unchanged parts are omitted >
--------------------------------------------- End of Text Proposal --------------------------------------------
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