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1. Introduction
In this contribution, we discuss the Rel-16 maintenance issues on additional SRS symbols in LTE MIMO, including the corresponding text proposals.
2. Maintenance issues on additional SRS symbols
2.1. Misalignment on naming of additional SRS between 36.211 and 36.213
In the current specification, the name of additional SRS is described differently between 36.211 and 36.213, i.e., additional SRS in 36.211, and trigger type 2 SRS in 36.213. The term should be aligned across specifications to avoid any misreading.
Table 1. Current naming of additional SRS in section 5.5.3 of 36.211
	5.5.3
Sounding reference signal 

Two types of sounding reference signals can be configured:

-
basic sounding reference signal, supporting periodic or aperiodic transmission

-
additional sounding reference signal, supporting aperiodic transmission only
---- Omitted ----




Table 2. Current naming of additional SRS in section 8.2 of 36.213

	8.2
UE sounding procedure

---- Omitted ----
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.

---- Omitted ----




Proposal 1: In order to align terms referring to Rel-16 additional SRS between 36.211 and 36.213, adopt the following TP on section 5.5.3 of 36.211.
Table 3. Text proposal on section 5.5.3 of 36.211
	

---- Unchanged parts are omitted ----

5.5.3
Sounding reference signal 

Two types of sounding reference signals can be configured:

-
basic sounding reference signal, supporting periodic or aperiodic transmission

-
additional sounding reference signal, supporting aperiodic transmission only
Basic SRS corresponds to either SRS trigger type 0 or type 1 in 8.2 of [4]. Additional SRS corresponds to SRS trigger type 2 in 8.2 of [4].


---- Unchanged parts are omitted ----




2.2. Configuration of frequency hopping and antenna switching in 36.211
In the section 5.5.3.2.2 of the current 36.211, mapping to physical resources for additional SRS is specified. In this section, details on guard symbol for frequency hopping are introduced, but those for antenna switching are not. So, for the consistency, we propose text proposal as below.
Proposal 2: Adopt the following TP on section 5.5.3.2.2 of 36.211.
Table 4. Text proposal on section 5.5.3.2.2 of 36.211

	---- Unchanged parts are omitted ----

5.5.3.2.2
Mapping to physical resources for additional SRS

An additional SRS spans one or more OFDM symbols in the time domain, where

-
the starting OFDM symbol [image: image2.png]


 within the subframe is given by the higher-layer parameter additionalSRS-startPos;

-
the duration [image: image4.png]


 in number of OFDM symbols, including potential guard symbols, is given by the higher-layer parameter additionalSRS-duration;

Mapping to physical resources shall be done according to clause 5.5.3.2.1 with the following exceptions:

-
frequency hopping between OFDM symbols is supported and if a UE is configured by higher layer parameter additionalSRS-GuardSymbolFH, a guard symbol is added between every frequency hop;
-
antenna switching within a subframe is supported and if a UE is configured by higher layer parameter additionalSRS-GuardSymbolAS, a guard symbol is added between every antenna switching;
-
[image: image6.png]


 where [image: image8.png]


 is the index of the OFDM symbol number carrying additional SRS within the subframe not counting guard symbol(s), and [image: image10.png]R €{12346,7891213}



 is the repetition factor given by the higher-layer parameter additionalSRS-RepNum;

-
[image: image12.png]Bsps



 is given by the higher-layer parameter additionalSRS-Bandwidth;

-
[image: image14.png]


 is given by the higher-layer parameter additionalSRS-HoppingBandwidth;
-
[image: image16.png]


 is the number of frequency hops for additional SRS, derived from [image: image18.png]N = RNzg + (Neg — 1) Grg



 if antenna switching is not configured for additional SRS, and from [image: image20.png]N =RNyeNgg + (Nye — DGy + (Neg — 1) Grg



 if antenna switching is configured for additional SRS, where [image: image22.png]


 is the repetition factor given by the higher-layer parameter additionalSRS-RepNum, [image: image24.png]


 is the number of antenna switches for additional SRS defined in 8.2 of [4], [image: image26.png]Gz € 10,1}



 is the guard-symbol configuration for antenna switching given by the higher-layer parameter additionalSRS-GuardSymbolAS, [image: image28.png]G € 10,13



 is the guard symbol configuration for frequency hopping given by the higher-layer parameter additionalSRS-GuardSymbolFH, and [image: image30.png]


 is given by the higher-layer parameter additionalSRS-duration;
---- Unchanged parts are omitted ----




2.3. Typo in section 5.1.3.1 of 36.213 
In the section 5.1.3.1 of the current 36.213, there is typo regarding power control mechanism for additional SRS.
Proposal 3: Adopt the following TP on section 5.1.3.1 of 36.213.
Table 5. Text proposal on section 5.1.3.1 of 36.213
	---- Unchanged parts are omitted ----

5.1.3
Sounding Reference Symbol (SRS)

5.1.3.1
UE behaviour

The setting of the UE Transmit power 
[image: image31.wmf]SRS

P

for the SRS transmitted on subframe i for serving cell 
[image: image32.wmf]c

 is defined by: 

for SRS transmission given trigger type 2 or for serving cell 
[image: image33.wmf]c

 with frame structure type 2, and not configured for PUSCH/PUCCH transmission
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 is the configured UE transmit power defined in [6] in subframe i for serving cell 
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 is semi-statically configured by higher layers for m=0 and m=1 for serving cell 
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. For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1. 
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 is the bandwidth of the SRS transmission in subframe i for serving cell 
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 expressed in number of resource blocks.
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 is the current PUSCH power control adjustment state for serving cell 
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, see Subclause 5.1.1.1.
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 are parameters as defined in Subclause 5.1.1.1 for subframe 
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 is the higher layer parameter alpha-SRS for SRS transmission given trigger type 0, 1, or is the higher layer parameter alpha-additionalSRS for SRS transmission given trigger type 2, configured by higher layers for serving cell 
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is a parameter composed of the sum of a component 
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 which is p0-Nominal-PeriodicSRS, p0-Nominal-AperiodicSRS, or p0_Nominal_AdditionalSRS provided from higher layers for m=0, 1 or 2 respectively, and a component 
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 which is p0-UE-PeriodicSRS, p0-UE-AperiodicSRS, or p0-Nominal-AdditionalSRS provided by higher layers for m=0, 1 or 2 respectively, for serving cell 
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. For SRS transmission given trigger type 0 then m=0 and for SRS transmission given trigger type 1 then m=1 and for SRS transmission given trigger type 2 then m=2. 

---- Unchanged parts are omitted ----
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