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1. Introduction
In this contribution, we discuss corrections to additional SRS feature that has been introduced in Rel-16 as part of DL MIMO efficiency enhancement WID [1].
2. Discussion 
2.1. Number of frequency hops
According to TS 36.211 [2] the number of frequency hops for additional SRS is derived from the equation  based on the configured number of antenna switches , repetition factor , guard symbol configurations ,  and total number of the number of additional SRS symbols  configured for the UE. The first term in the above equation corresponds to the number of additional SRS transmission, the second term to the number of guard symbols required for antenna switching and the third term to the number of guard symbols for frequency hopping. The above equation, however, doesn’t account scaling the number of guard symbols for frequency hopping with the number of antennas switches  due to the agreed order of the 1st frequency hopping and 2nd antenna switching. It is, therefore, necessarily to modify the above equation to account additional guard symbols required for frequency hopping for all antenna switches configured for the UE. The proposed modification of the text is provided below, where the update is shown in red.
	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
-	…
-	 is the number of frequency hops for additional SRS, derived from  if antenna switching is not configured for additional SRS, and from  if antenna switching is configured for additional SRS, where  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum,  is the number of antenna switches for additional SRS defined in 8.2 of [4],  is the guard-symbol configuration for antenna switching given by the higher-layer parameter additionalSRS-GuardSymbolAS,  is the guard symbol configuration for frequency hopping given by the higher-layer parameter additionalSRS-GuardSymbolFH, and  is given by the higher-layer parameter additionalSRS-duration;



2.2. Indexing of SRS symbols
According to TS 36.211 [2] the indexing of SRS symbols follows the index of OFDM symbol  in uplink subframe not accounting the guard symbol. This, however, has drawback of partial SRS repetition when frequency hopping and/or antenna selection is used. More specifically, the parameter  which is used to derive the SRS sounding band in case of frequency hopping and UE antenna in case of antenna switching may change during SRS repetition, if OFDM symbol  in the subframe is used as the input parameter. It is, therefore, preferable to modify the description of the parameter   as the SRS transmission occasion index within the subframe. The proposed modification of the text is provided below, where the changes are shown in red.
	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;
-	 where  is the index of the OFDM symbol number carrying additional SRS transmission occasion within the subframe not counting guard symbol(s), and  is the repetition factor given by the higher-layer parameter additionalSRS-RepNum;



2.3. Clarification for guard symbols positions
According to Rel-16 specification, the position of guard symbol and corresponding UE behaviour is not defined. In order to avoid possible ambiguity on the actual position of the guard symbols, it proposed to include the corresponding description. More specifically, some ambiguity may occur for the guard symbol allocation in case of configuration of frequency hopping and antenna switching with  and . On possible and straightforward interpretation is given in Figure 1a, however, given that SRS frequency hopping pattern re-starts after the antenna switching, guard symbol may still be required as illustrated in Figure 1b even when  is configured. Finally, UE behaviour in the corresponding guard symbols should be also clarified, i.e., UE is not expected to transmit any uplink signal in the corresponding guard symbols, if configured.
[image: ]						[image: ]
(a) Current specification								(b) Required allocation 
[bookmark: _Ref31213094]Figure 1 Frequency hopping with guard symbol  and antenna switching without guard symbol 

2.4. Clarification for frequency hopping for aperiodic SRS
According to TS 36.211 [2] frequency hopping is not supported for aperiodic SRS. This condition, however, should not be applicable to the additional SRS in Rel-16, which can only support aperiodic transmission. The proposed modifications to TS 36.211 are provided below, where the changes are highlighted in red. 
	






The frequency hopping of the sounding reference signal is configured by the parameter , provided by higher-layer parameter srs-HoppingBandwidth. Frequency hopping is not supported for aperiodic transmission, except for additional SRS. If frequency hopping of the sounding reference signal is not enabled (i.e., ), the frequency position index  remains constant (unless re-configured) and is defined by  where the parameter  is given by higher-layer parameters freqDomainPosition and freqDomainPosition-ap for periodic and each configuration of aperiodic transmission, respectively. If frequency hopping of the sounding reference signal is enabled (i.e., ), the frequency position indexes  are defined by …


3. Conclusion
In this contribution we provide correction to the description of the additional SRS. It is proposed to adopt the proposed changes to Rel-16 specifications. 
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