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[bookmark: _Ref4817]Introduction
In Rel-16 LTE, additional SRS symbols are introduced for DL MIMO efficiency enhancement. In this meeting, we provide our views on some issues of the latest endorsed specifications.
Discussion 
[bookmark: OLE_LINK1]In Rel-16 LTE, virtual cell ID is introduced for additional SRS symbol(s) or both additional SRS symbol(s) and legacy SRS symbol. In latest TS 36.331 [3], high layer parameters srs-VirtualCellID and srs-VirtualCellID-AllSRS are introduced, which are not aligned with the name of nSRS-Identity and nSRS-Identity-Legacy in TS 36.211.  
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Proposal 1: The name of nSRS-Identity and nSRS-Identity-Legacy in TS 36.211 should be replaced with srs-VirtualCellID and srs-VirtualCellID-AllSRS.

In TS 36.213 [2], trigger type 2 SRS is introduced for Rel-16 LTE, but it is not specified that trigger type 2 SRS corresponds to additional SRS. In addition, it should be clarified that trigger type 0 SRS and trigger type 1 SRS correspond to periodic SRS and aperiodic SRS of basic SRS respectively. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK6]Proposal 2: In order to avoid misalignment between TS 36.211 and TS 36.213, it should be clarified that trigger type 0 and type1 SRS correspond to periodic SRS and aperiodic SRS of basic SRS respectively, trigger type 2 SRS corresponds to additional SRS. 

For additional SRS, in RAN1#95 it was agreed that UE can transmit periodic legacy SRS and additional SRS in the same or different subframe. So the support of UE transmitting both the trigger type 0 and type 2 SRS in the same subframe should be captured in TS 36.213. 
Proposal 3: In case that both trigger type 0 and trigger type 2 SRS transmissions occur in the same subframe, the UE shall transmit both the trigger type 0 and type 2 SRS transmissions. 

In TS 36.213 [2], it is specified that a UE configured for type 1 triggered SRS transmission is not expected to receive type 1 SRS triggering events associated with different values of trigger type 1 SRS transmission parameters, as configured by higher layer signalling, for the same subframe and the same serving cell. Furthermore, a UE configured for type 1 or type 0 triggered SRS transmission and more than one TDD serving cell without PUSCH/PUCCH transmission is not expected to receive type 1 or type 0 SRS triggering events that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability. We observe that these restrictions should be applied to type 2 SRS as well. 
[bookmark: OLE_LINK5]Proposal 4: The restrictions of SRS triggering events associated with different values of SRS transmission parameters and SRS carrier switching should be applied to type 2 SRS. 

Based on above proposals, we provide TP1 and TP2 for the section 5.5.1.5 of TS 36.211 [1] and section 8.2 of TS 36.213 [2] respectively.  
TP1 for TS 36.211 [1]: 
	[bookmark: _Toc454817981]5.5.1.5	Determining virtual cell identity for sequence generation

The definition of  depends on the type of transmission.
Transmissions associated with PUSCH:


-	 if no value for  is configured by higher layers or if the PUSCH transmission corresponds to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure, 

-	 otherwise.
Transmissions associated with SPUCCH/PUCCH:


-	 if no value for  is configured by higher layers, 

-	 otherwise.
Basic sounding reference signals:
-	 if the value of the higher-layer parameters srs-VirtualCellID-AllSRSnSRS-Identity-Legacy is TRUE and srs-VirtualCellIDnSRS-Identity both areis configured, where  equals the higher-layer parameter srs-VirtualCellIDnSRS-Identity
-	 otherwise.
Additional sounding reference signals:
-	 if no value for  is configured by the higher-layer parameter srs-VirtualCellIDnSRS-Identity
-	 otherwise.



TP2 for TS 36.213 [2]:
	[bookmark: _Toc415085492][bookmark: _Toc29327759][bookmark: _Toc29326609]8.2	UE sounding procedure
If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise
· When the procedures are applied for the primary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell', and 'serving cells' in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms 'secondary cell', 'secondary cells', 'serving cell' and 'serving cells' in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term 'primary cell' in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
A UE shall transmit Sounding Reference Symbol (SRS) on per serving cell SRS resources based on three trigger types: 
-	trigger type 0: higher layer signalling 
-	trigger type 1: DCI formats 0/0A/0B/4/4A/4B/1A/6-0A/6-1A for FDD, TDD, and frame structure type 3 and DCI formats 2B/2C/2D/3B for TDD, and frame structure type 3, and DCI format 7-0A/7-0B/7-1E/7-1F/7-1G for TDD if the UE is configured by higher layers for SRS triggering via DCI format 7-0A and has indicated the capability srs-DCI7-Triggering-FS2-r15/ srs-DCI7-Triggering-FS2-r16 and the UE is configured for SRS triggering with srs-DCI7-TriggeringConfig-r15/ srs-DCI7-Triggering-FS2-r16. 
· trigger type 2: DCI formats 0/4/1A/6-0A/6-1A for FDD and TDD, and DCI formats 2B/2C/2D/3B for TDD, and DCI format 7-0A/7-0B/7-1E/7-1F/7-1G for TDD if the UE is configured by higher layers for SRS triggering via DCI format 7-0A and has indicated the capability srs-DCI7-Triggering-FS2-r16 and the UE is configured for SRS triggering with srs-DCI7-TriggeringConfig-r16.
Trigger type 0 and type 1 SRS correspond to periodic SRS and aperiodic SRS of basic SRS respectively in Subclause 5.5.3 of [1]. Trigger type 2 SRS corresponds to additional SRS in Subclause 5.5.3 of [1].
A UE is not expected to be configured with SRS trigger type 0 on a LAA SCell.
[bookmark: _GoBack]In case both trigger type 0 and trigger type 1 SRS transmissions would occur in the same subframe in the same serving cell, the UE shall only transmit the trigger type 1 SRS transmission. This prioritization rule shall be applied before other prioritization rules defined in this subclause. 
In case both trigger type 1 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type1 and type 2 SRS transmissions.
In case both trigger type 0 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type 0 and type 2 SRS transmissions.
If higher layer parameter specialSubframePatterns-v1430 indicates ssp10, or if higher layer parameter specialSubframePatterns-v1450 indicates ssp10-CRS-LessDwPTS, the UE shall assume for the purpose of determining  that the special subframe configuration is that signalled by specialSubframePatterns (without suffix).


[bookmark: OLE_LINK4]<Unchanged parts are omitted>
A UE configured for type 1 or type 2 triggered SRS transmission is not expected to receive type 1 or type 2 SRS triggering events associated with different values of trigger type 1 or type 2 SRS transmission parameters, as configured by higher layer signalling, for the same subframe and the same serving cell. 
For a serving cell that is a LAA SCell, a UE configured for type 1 triggered SRS transmission is not expected to receive type 1 SRS triggering event in DCI format 0B associated with a subframe that is not scheduled for PUSCH transmission for the same serving cell. 
For a serving cell that is an LAA SCell, if the uplink transmission in a subframe is ending in the end of symbol #3 or in the end of symbol #6, the UE shall not transmit SRS in that subframe.
[bookmark: OLE_LINK8]A UE configured for type 2 or type 1 or type 0 triggered SRS transmission and more than one TDD serving cell without PUSCH/PUCCH transmission is not expected to receive type 2 or type 1 or type 0 SRS triggering events that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the UE-EUTRA-Capability [12].
For TDD serving cell c, and a UE configured with EIMTA-MainConfigServCell-r12 for a serving cell c, the UE shall not transmit SRS in a subframe of a radio frame that is indicated by the corresponding eIMTA-UL/DL-configuration as a downlink subframe.
A UE shall not transmit SRS whenever SRS and a PUSCH transmission corresponding to a Random Access Response Grant or a retransmission of the same transport block as part of the contention based random access procedure coincide in the same subframe.
A UE not configured with higher layer parameter ul-STTI-Length is not expected to be triggered with trigger type 2 SRS transmission in the same symbols as a PUSCH/PUCCH.
<Unchanged parts are omitted>





Conclusion
In this contribution, we provide our proposals and corresponding TPs for LTE additional SRS. The details of the TPs can be found in section 2. 
Proposal 1: The name of nSRS-Identity and nSRS-Identity-Legacy in TS 36.211 should be replaced with srs-VirtualCellID and srs-VirtualCellID-AllSRS.
Proposal 2: In order to avoid misalignment between TS 36.211 and TS 36.213, it should be clarified that trigger type 0/1 SRS correspond to periodic SRS and aperiodic SRS of basic SRS respectively, trigger type 2 SRS corresponds to additional SRS. 
Proposal 3: In case both trigger type 0 and trigger type 2 SRS transmissions would occur in the same subframe, the UE shall transmit both the trigger type 0 and type 2 SRS transmissions. 
Proposal 4: The restrictions of SRS triggering events associated with different values of SRS transmission parameters and SRS carrier switching should be applied to type 2 SRS. 
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