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Introduction
In this contribution, we raise a few essential issues regarding the reference signals and QCL for NR Rel-15.  
CSI-RS
No essential corrections have been identified.
[bookmark: _Hlk525828576]DM-RS
No essential corrections have been identified.
PT-RS
No essential corrections have been identified.
SRS
[bookmark: _Hlk525828719]SRS of antenna switching
The following were agreed in previous meeting on the UE capability regarding SRS Tx switch. In short, this agreement includes the following aspects:
· the capability of component 2 and 3 is per band-pair per band combination, and it may also include NR and LTE bands. 
· The UE reports which bands are switched together. 
The 38.214 specification should provide some description related to the meaning of this capability so that the UE behaviour is clear and both the UE and the network have the same understanding on how this capability works. 
	2-55
	SRS Tx switch
	1. Support SRS Tx port switch, 
2. Report whether the uplink TX switching impact to downlink receiving in a band,
3. Report whether the UL Tx is switched together with UL Tx in another band 
	Component-2 is agreed with conditioned to RAN4’s decision.—

Component-2 is per band pair per band combination

Note that Component-3 is per band pair per band combination

Note that the band pair in Component-2 and Component-3 can be an LTE band and an NR band
	RAN1/4
	Mandatory with capability signaling

Component-1 is a list of TRx  pairs, candidates are {“Not supported”, “1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “1T=1R”, “2T=2R”, “4T=4R”}
Component-2: Candidate value set:, {yes, no},
Note: “R” refers to a subset/set of receive antennas for PDSCH; “T” refers to the SRS antennas used for DL CSI acquisition

Component-3: Candidate value set:, {yes, no},
	[Mandatory/Optional] with capability signaling
Component-1 is a list of TRx  pairs, candidates are {“1T2R”, “1T4R”, “2T4R”, “1T4R/2T4R”, “T=R”}
Component-2: Candidate value set:, {yes, no},




Similar description existed also in LTE for the same feature to clarify the UE behavior when bands are switched together as shown in the text below: 
[image: cid:image001.png@01D4729D.74CE3510]
Proposal 1: Capture in Section 6.2.1.2 of 38.214 the following TP to describe the agreement in UE feature on the capability signaling for SRS Tx switch:
	Text Proposal for Section 6.2.1.2 of 38.214
[bookmark: _Hlk528946293][bookmark: _GoBack]For a UE configured with multiple component carriers, and for a first component carrier configured with UL in a first band and a second component carrier configured with UL in a second band that are signalled to switch together according to higher layer parameter ulSwitchTogether the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with EN-DC, and for a first component carrier configured with UL corresponding to in an E-UTRA band and a second component carrier configured with UL in a NR band that are signalled to switch together according to higher layer parameter ulSwitchTogether, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.



SRS resource sharing across SRS resource sets
The current specification allows for the sharing of SRS resources among the SRS resource sets of different "SRS-setUse". However, such configuration would be problematic for the following reasons: 
· The power control parameters for each SRS resource set are configured in the RRC per SRS resource set. This means that if we have a SRS resource shared among different SRS resource sets on the same OFDM symbol, the UE is asked to transmit the same ports with potentially different power level which is clearly an error event since it is like asking by the UE to transmit more UL ports than what it can actually do. 
· The ports for UL codebook may be using a transparent diversity scheme (e.g., SCDD), or antenna virtualization for better UL coverage. Yet, for the SRS ports for DL purposes, such schemes will be problematic. 

[bookmark: _Hlk525828769]Proposal 2: Capture in the Chairman notes that (no spec change needed):
· If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for. 
[bookmark: _Hlk528912427]TRS
[bookmark: _Hlk528912431]No essential corrections have been identified.
QCL
[bookmark: _Hlk525828907]In RAN2 specification, the TCI-StateId is optional for periodic resources.  
	NZP-CSI-RS-Resource ::=            SEQUENCE {
    nzp-CSI-RS-ResourceId              NZP-CSI-RS-ResourceId,
    resourceMapping                   CSI-RS-ResourceMapping,
    powerControlOffset                INTEGER(-8..15),
    powerControlOffsetSS               ENUMERATED {db-3, db0, db3, db6}                         OPTIONAL,    -- Need R
    scramblingID                      ScramblingId,
    periodicityAndOffset               CSI-ResourcePeriodicityAndOffset                         OPTIONAL,    -- Cond PeriodicOrSemiPersistent
    qcl-InfoPeriodicCSI-RS             TCI-StateId                                             OPTIONAL,    -- Cond Periodic
    ...
}




	Conditional Presence
	Explanation

	Periodic
	[bookmark: _Hlk513554385][bookmark: _Hlk513554637]The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field is absent otherwise



Proposal 3: For a P-CSI-RS resource which does not have RRC-configured QCL-Info
· In case of a UE configured with only a single active TCI state: The UE may assume that the default QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state 
	Text Proposal for Section 5.2.2.3.1:
[bookmark: _Hlk528945506][bookmark: _Hlk528945512]-	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. If qcl-InfoPeriodicCSI-RS is not configured, and the UE is configured with only a single active TCI state, it may assume that the QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state.




Conclusions
W propose the following:
Proposal 1: Capture in Section 6.2.1.3 of 38.214 the following TP to describe the agreement in UE feature on the capability signaling for SRS Tx switch:
	Text Proposal for Section 6.2.1.3 of 38.214
For a UE configured with multiple component carriers, and for a first component carrier configured with UL in a first band and a second component carrier configured with UL in a second band that are signalled to switch together according to higher layer parameter ulSwitchTogether the UE is not expected to follow inconsistent transmissions related to antenna switching.
For a UE configured with EN-DC, and for a first component carrier configured with UL corresponding to in an E-UTRA band and a second component carrier configured with UL in a NR band that are signalled to switch together according to higher layer parameter ulSwitchTogether, the UE is not expected to follow inconsistent transmissions related to antenna switching in E-UTRA and NR.



Proposal 2: Capture in the Chairman notes that (no RAN1 specification change needed):
· If the UE is configured with an SRS resource associated with multiple sets with different SRS-setUse, then it is up to the UE for which SRS-setUse this SRS resource is transmitted for. 

Proposal 3: For a P-CSI-RS resource which does not have RRC-configured QCL-Info
· In case of a UE configured with only a single active TCI state: The UE may assume that the default QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state 
	Text Proposal for Section 5.2.2.3.1:
-	qcl-InfoPeriodicCSI-RS contains a reference to a TCI-State indicating QCL source RS(s) and QCL type(s). If the TCI-State is configured with a reference to an RS with 'QCL-TypeD' association, that RS may be an SS/PBCH block located in the same or different CC/DL BWP or a CSI-RS resource configured as periodic located in the same or different CC/DL BWP. If qcl-InfoPeriodicCSI-RS is not configured, and the UE is configured with only a single active TCI state, it may assume that the QCL assumption of the CSI-RS resource follows the QCL assumption of the active TCI state.
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8.7 UE transmit antenna selection

UE transmit antenna selection is configured by higher layers via parameter ue-TransmitAntennaSelection. The UE is not
expected to be simultaneously configured with SRS-Antenna-Switching-2T4R and ue-TransmitdntennaSelection.

A UE configured with transmit antenna selection for a serving cell is not expected to

- be configured with more than one antenna port for any uplink physical channel or signal for any configured
serving cell, or

- be configured with trigger type 1 SRS transmission on any configured serving cell, or
- be configured with simultaneous PUCCH and PUSCH transmission, or
- receive DCI Format 0 indicating uplink resource allocation type 1 for any serving cell, or
- be configured with a SCG.
If UE transmit antenna selection is disabled or not supported by the UE, the UE shall transmit from UE port 0.

If closed-loop UE transmit antenna selection is enabled by higher layers the UE shall perform transmit antenna selection
for PUSCH in subframe  in response to the most recent command received via DCI Format 0 in subframe - or earlier
(see Subclause 5.3.3.2 of [4]).

If a UE is configured with more than one serving cell, and for a group of cells belonging to bands that are signalled to
be switched together in rxdntennaSwitchUL the UE may assume the same transmit antenna port value is indicated in
each PDCCH/EPDCCH with DCI format 0 in a given subframe.
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