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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In Rel-15, for non-codebook based UL transmission, depending on UE capability up to 4 SRS resources can be configured each with single port. Furthermore, depending on UE capability one or more SRS resources can be configured on same symbol. For codebook based UL transmission, Rel-15 supports up to 2 SRS resources in a set and Rel-16 supports up to 4 in a set. 
The definition of SRS transmission occasion is ambiguous for the case when more than one SRS resources are configured on the same symbol(s) and for the case when multiple SRS resources are configured on different symbols in current spec (38.213). In this contribution, we discuss this issue and propose to clarify in spec.
Discussion
In 38.822, component 3) of FG 2-15 is to indicate UE capability of maximum number of simultaneous transmitted SRS resources at one symbol, and the candidate values are 1, 2, 3 or 4.

	2-15
	non-codebook based PUSCH transmission
	1) Maximal number of supported layers (non-codebook transmission scheme)
2)  Supported max number of SRS resource per set (SRS set use is configured as for non-codebook transmission).
3) Maximum number of simultaneous transmitted SRS resources at one symbol
	2-12
	1. maxNumberMIMO-LayersNonCB-PUSCH

mimo-NonCB-PUSCH {
2. maxNumberSRS-ResourcePerSet
3. maxNumberSimultaneousSRS-ResourceTx
}
	1. FeatureSetUplinkPerCC


2, 3. FeatureSetUplinkPerCC-v1540
	n/a
	n/a
	For SUL, uplink MIMO is not supported
	Optional with UE capability
Component-1 candidate values: {1, 2, 4}
Component-2
Candidate value: {1,2,3,4}
Component-3
Candidate value: {1,2,3,4}


In 38.213, section 7, SRS transmission occasion is defined as follows.




A PUSCH/PUCCH/SRS/PRACH transmission occasion  is defined by a slot index  within a frame with system frame number , a first symbol  within the slot, and a number of consecutive symbols .






However, for non-codebook based UL transmission, multiple SRS resources can be configured on same symbol or different symbols, and the multiple symbols can be non-consecutive. Also, for codebook based UL transmission, the spec doesn’t prevent configuring more than one SRS resource on the same symbol. The consequence of this ambiguity leads to ambiguity in power control of SRS in section 7.3 of 38.213 where it is specified as “For SRS, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS.” It is not clear how to interpret “equally across the configured antenna ports for SRS” when multiple SRS resources are configured on the same symbol or on different symbols.







[bookmark: _GoBack]In non-codebook based UL, when multiple SRS resources are configured each on different symbols, according to definition of SRS transmission occasion, the UE determines the SRS transmission power  in SRS transmission occasion  for each SRS resource. However, when multiple SRS resources are configured on the same symbol, if the SRS transmission occasion  for each SRS resource is assumed to be same and assuming “equally across the configured antenna ports for SRS” as “equally across the configured antenna ports for all SRS resources” then SRS transmission power is split among the simultaneously transmitted SRS resources, which different from when multiple SRS resources are configured each on different symbols. If the SRS transmission occasion  for each SRS resource is assumed per SRS resource or “equally across the configured antenna ports per SRS resource”, then the total transmit power can be larger than  when multiple SRS resources are simultaneously transmitted on the symbol. It is proposed to discuss in RAN1 and clarify the meaning of “the SRS transmission occasion ” and “transmit power split equally across the configured antenna ports for SRS” when multiple SRS resources are configured.[bookmark: _Toc12021449][bookmark: _Toc20311561][bookmark: _Toc26719386][bookmark: _Toc44877046][bookmark: _Toc51963677][bookmark: _Toc74673424]7.3	Sounding reference signals





For SRS, a UE splits a linear value  of the transmit power  on active UL BWP  of carrier  of serving cell  equally across the configured antenna ports for SRS. 
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc44877047][bookmark: _Toc51963678][bookmark: _Toc74673425]7.3.1	UE behaviour






If a UE transmits SRS on active UL BWP  of carrier  of serving cell  using SRS power control adjustment state with index , the UE determines the SRS transmission power  in SRS transmission occasion  as 

 [dBm]
where,




-	 is the UE configured maximum output power defined in [8, TS 38.101-1], [8-2, TS38.101-2] and [TS 38.101-3] for carrier  of serving cell  in SRS transmission occasion 




Discuss and clarify the meaning of “the SRS transmission occasion ”  and “transmit power split equally across the configured antenna ports for SRS” when multiple SRS resources are configured, and introduce a CR if needed.

Conclusions 
In this contribution we discuss the ambiguity of SRS transmission occasion when multiple SRS resources are configured, we have following proposal.
1. 
Discuss and clarify the meaning of “the SRS transmission occasion ”  and “transmit power split equally across the configured antenna ports for SRS” when multiple SRS resources are configured, and introduce a CR if needed.
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