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In this contribution, the remaining issues on reference signals and QCL are discussed and the changes are accompanied which are made to the latest editor’s spec [1] and editor’s change is kept for tracking.
Discussion and text proposals
CSI-RS
Text proposal #1: Power ratio between CSI-RS and PDCCH
As PDCCH EPRE is defined as a ratio, which takes the value of zero dB, current discription suggests that PDCCH EPRE always equals to zero dB, which is incorrect. If the correction is not made, the PDCCH EPRE is always fixed to 0 dB for any purpose. Thus we suggest to revise the description of the ratio of PDCCH EPRE to NZP CSI-RS EPRE in section 4.1 in 38.214.
Proposal 1: Adopt the changes in the accompanied Draft_CR_1.
SRS
[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Text proposal #2: SRS triggering time interval
In RAN1 #94 meeting, the following agreement was achieved,
Agreement
· For SRS for CB PUSCH and antenna switching on FR1, the minimal time internal between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 symbols 
· Support of zero slot offset for aperiodic SRS triggering is UE capability
· The time interval in units of OFDM symbols is counted based on the minimum subcarrier spacing between PDCCH and SRS
Above agreement does not change the switching time for SUL/UL 
Above agreement only affects UE capability signalling from RAN2 perspective
One remaining detail is for antenna switching in FR2. Since 42 symbols are originally designed for the UE to determine SRS precoders from CSI-RS, it seems to be incorrect to postpone SRS antenna switching with 42 symbols. 
The difference between SRS for codebook transmission and antenna switching is that, for antenna switching, time gap may be needed in case there’s PUSCH/PUCCH/SRS transmission before the triggerred SRS. According to the approved LS R4-1811533 from RAN4,  
“For 15kHz SCS, the performance loss in the transient period due to antenna switching could be mitigated with specific implementation consideration. For 30kHz SCS, as the transient period with antenna switching is about half a symbol, the performance loss may have impact on demodulation of this symbol. For 60kHz SCS, a blanked symbol between PUCCH/PUSCH and SRS for antenna switching would be helpful to guarantee the performance. 
For FR2, same 15us antenna switching time as FR1 can be applied since RAN4 has not discussed SRS switching for FR2. RAN4 will discuss if the switching time can be zero or shorter than 15us in next RAN4 meeting and come back with another reply to original LS.”
In FR2, the same, or even shorter time is needed as a gap between SRS and other channels. Thus, the triggering time in FR2 can be the same for antenna switching and codebook based PUSCH. 
In FR2, the number of N2 is enough. For some cases, e.g. where PDCCH ends at symbol # 2, after N2 symbols, there are not enough symbols for aperiodic antenna switching, which requires at least 3 symbols in one slot. Then the actual configurable slot offset is deferred with one slot. Taking Figure 1 as an exmaple. If N2 is applied, for 3-symbol CORESET, available symbols after N2 symbols is 2 symbols in the slot for 60k SCS. It’s obviously not enough for SRS transmission with antenna. Thus, the SRS is transmitted in the next slot. The timeline will be automaticallly extended, which gives more freedom for the UE. If N2+42 is applied, it is likely that one more slot (delay) may be required due to limited UL symbols avaiable in given slot for antenna switching. 
Based on above analsys, N2 is sufficient for SRS antenna switching preparation in FR2. 
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[bookmark: _Ref525648992]Figure 1 Illustration of SRS for antenna switching in FR2

The following description of triggering time for aperiodic SRS is incorrect. 
	“[For other cases]the minimal time interval between the last symbol of the PDCCH triggering the aperiodic SRS transmission and the first symbol of SRS resource is N2 + 42.”
The remaining cases with bracket are undefined. Since the required time for updating precoder of SRS for non-codebook transmission is already defined in the clause for non-codebook transmission, N2 is sufficient for SRS for other case, e.g. antenna switching in FR2. Required triggering time interval for aperiodic SRS for remaining cases should be defined in 6.2.1, 38.214. Otherwise, specification is incomplete.
Proposal 2: Adopt the changes in the accompanied Draft_CR_2.
Text proposal #3: BWP determination of cross carrier beam indication for SRS
In RAN1 #94bis meeting, agreement about cross-carrier beam indication for SRS was achieved and captured in R1-1812093. 
The parameter structure in RRC is as blows.
SRS-SpatialRelationInfo ::=     SEQUENCE {
    servingCellId                       ServCellIndex                                       OPTIONAL,   -- Need S
    referenceSignal                     CHOICE {
        ssb-Index                           SSB-Index,
        csi-RS-Index                        NZP-CSI-RS-ResourceId,
        srs                                 SEQUENCE {
            resourceId                          SRS-ResourceId,
            uplinkBWP                           BWP-Id
        }
    }
}
For SRS-SpatialRelationInfo configured in RRC, if SRS is configured as reference RS, uplinkBWP is always configured, while servingCellId is optional configured. Thus there’s no need to mention the case where uplinkBWP is not configured. In current spec, the phrase “servingCellId and/or uplinkBWP if present” is not clear.
Thus, UE behaviour of BWP configuration for cross carrier beam indication for SRS should be modified in 6.2.1 in 38.214, otherwise the BWP of reference RS for target SRS is incorrect.
Proposal 3: Adopt the changes in the accompanied Draft_CR_3.
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