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1. Introduction
In RAN1#96bis meeting several agreements regarding additional SRS symbols for Rel-16 LTE were made [1]. In this contribution we provide our views on the remaining issues.
1. [bookmark: _Hlk510734164]SRS sequence and group hopping
	In RAN1#96bis meeting [1], the following agreement regarding group and sequence hopping was made. 

	Agreement
For additional SRS symbols, per-symbol group hopping and sequence hopping are supported. 
· In a given time, only one of per-symbol group hopping or sequence hopping can be used by a UE
· FFS: Details such as sequence design



The corresponding agreement would require some modifications to Rel-15 approach of SRS sequence and group determination which is currently based on the subframe index. In particular, the following equations can be considered to facilitate per symbol group and sequence hopping for additional SRS symbols:


, ,
where l is OFDM symbol index of SRS within a slot ns and Nsymb is the number of symbols per slot. 

Proposal: Adopt equations above to support sequence and group hopping for the additional SRS
2. SRS guard period
In RAN1#96bis meeting [1], two options for additional SRS transmission with antenna switching and frequency hopping were identified. 

	Agreement
In order to address at least possible power change due to frequency hopping or antenna switching for additional SRS symbols, select one of the following options:
· Option 1: A guard period of one symbol is introduced in RAN1 specifications.
· Option 2: No guard period is introduced in RAN1 specifications
· It is up to RAN4 to introduce a transient period between additional SRS symbols in RAN4 specifications.
Send an LS to RAN4 to ask their view on transient period for frequency hopping or antenna switching (including the time duration needed for this transient period). 



For SRS configuration with guard period (Option 1), no distortion to SRS transmissions can be achieved, which is critical to ensure high quality channel estimation for DL CSI acquisition purpose. The unused OFDM symbols allocated as guard symbols are not lost and can be used for SRS transmission from other UEs. 
	It should be also noted that introduction of the guard period may limit the number of SRS repetitions that can be configured for the UE within a subframe. Therefore, support of the SRS transmission without guard symbols can be also considered for SRS configuration with large repetitions.
Proposal: SRS configuration of antenna switching and frequency hopping should support the following cases
· For additional SRS with and without repetition, SRS configuration should ensure one OFDM symbol guard period to provide “clean” SRS transmission
· For additional SRS with repetition, SRS configuration may allow SRS transmission without guard symbol
3. Intra sub-frame repetition, frequency hopping and antenna switching
In RAN1#95 [3], support of intra-subframe frequency hopping, repetition and antenna switching for aperiodic SRS in additional symbols was agreed. For the case when SRS repetition is used, the frequency hopping according to Rel-15 approach was agreed to be reused with the following modifications. 

	Agreement



[bookmark: MTBlankEqn]At least for the support of SRS repetition , where  is the OFDM symbol number,  is the number of configured SRS symbols, and R is the repetition factor for the configured UE.







For additional SRS configured to perform simultaneous repetition, antenna switching and frequency hopping, it is necessarily to ensure that all SRS transmissions corresponding to all antennas and all repetitions are carried out over the same set of subcarriers. For that purpose LTE Rel-15 equations for frequency hopping can be reused with  , where  is the SRS symbol number in the subframe,  is the number of antenna switches in the subframe, R is the repetition factor. In addition, to maximize the processing gains and minimize the number of transient periods, SRS transmission should be performed by SRS repetition from the same antenna first followed by SRS antenna switching.

Proposal: To maximize the processing gains and minimize the number of transient periods, SRS transmission should be performed by SRS repetition from the same antenna(s) first followed by SRS antenna switching
· 


LTE Rel-15 equations for frequency hopping can be reused with  , where  is the SRS symbol number in the subframe,  is the number of antenna switches in the subframe, R is the repetition factor
4. SRS power control
In RAN1#96bis meeting [1], possible support of independent power control for additional SRS was agreed for further study. 

	For further study until RAN1#97
Power control on additional SRS symbols and legacy symbols



In Rel-15 SRS typically uses open-loop and closed-loop power control depended on power control of PUSCH/PUCCH. In case of SRS transmission for DL CSI acquisition, coupling of power control for PUSCH/PUCCH and SRS may not be efficient. Therefore, some flexibility of SRS power control configuration similar to power control for additional SRS in UpPTS may be considered. On the other hand, when additional and legacy SRS are simultaneously present in the same subframe, independent power control configurations could make joint processing of received SRS at eNB not feasible due to ambiguity in the power control settings. Therefore, it is necessarily to fallback to the common (e.g. legacy) power control.

Proposal: If independent power control is used for SRS, for the subframe where legacy and additional SRS are present, all SRS symbols transmission should follow the same power control configurations corresponding to legacy SRS to facilitate joint processing at eNB. 
5. Conclusion
In this contribution we provide over views on the remaining issues for additional SRS support. The following proposals were made:

· 

Adopt the following equations to support sequence and group hopping for the additional SRS ,  
· SRS configuration of antenna switching and frequency hopping should support the following cases
· For additional SRS with and without repetition, SRS configuration should ensure one OFDM symbol guard period to provide “clean” SRS transmission
· For additional SRS with repetition, SRS configuration may allow SRS transmission without guard symbol
· 


LTE Rel-15 equations for frequency hopping can be reused with  , where  is the SRS symbol number in the subframe,  is the number of antenna switches in the subframe, R is the repetition factor
· If independent power control is used for SRS, for the subframe where legacy and additional SRS are present, all SRS symbols transmission should follow the same power control configurations corresponding to legacy SRS to facilitate joint processing of received SRS at eNB. 
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