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1 Introduction

In this contribution, remaining issues, mostly corrections and clarifications, are summarized, and corresponding text proposals are presented.  

2 Discussion and text proposals

2.1 CSI-RS

2.1.1 Text proposal #1 on CSI-RS in 38.211 version 15.2.0

In 38.211, the time-domain location of CSI-RS is given by starting symbol location l0 and l1, but the range of these two parameters are not aligned with the agreement [1]. It should be updated according to the agreement. 
Agreement in RAN1#93
Suggest RAN2 to change the value range of firstOFDMSymbolInTimeDomain2 as from 2 to 12 and include as part of an LS to RAN2.
The location l0 is given by parameter firstOFDMSymbolInTimeDomain in 38.331, which is of range from 0 to 13.
CSI-RS-ResourceMapping ::= 


SEQUENCE {


...


firstOFDMSymbolInTimeDomain


INTEGER (0..13),


firstOFDMSymbolInTimeDomain2

INTEGER (2..12)
















OPTIONAL,
-- Need R


...

}
We propose to capture the following text proposal.
	< Start of the text proposal >

7.4.1.5.3
Mapping to physical resources

< Unchanged parts are omitted >

The time-domain locations 
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 are provided by the higher-layer parameters firstOFDMSymbolInTimeDomain and firstOFDMSymbolInTimeDomain2, respectively, in the CSI-RS-ResourceMapping IE and defined relative to the start of a slot.

< End of the text proposal >


2.1.2 Text proposal #2 on CSI-RS configuration in 38.214 version 15.2.0

In 38.214, resourceType in ZP-CSI-RS resource set is used to define time domain behaviour of ZP-CSI-RS resource. However, in 38.331, there is no resourceType parameter. Instead, time behaviour is directly indicated through the parameter of each resource set, as listed below. 

-- ASN1START

-- TAG-PDSCH-CONFIG-START

PDSCH-Config ::= 





SEQUENCE {


...


aperiodic-ZP-CSI-RS-ResourceSetsToAddModList 
SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet
  OPTIONAL, -- Need N


aperiodic-ZP-CSI-RS-ResourceSetsToReleaseList
SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId OPTIONAL, -- Need N


sp-ZP-CSI-RS-ResourceSetsToAddModList
SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSet


  OPTIONAL,
-- Need N


sp-ZP-CSI-RS-ResourceSetsToReleaseList
SEQUENCE (SIZE (1..maxNrofZP-CSI-RS-ResourceSets)) OF ZP-CSI-RS-ResourceSetId

  OPTIONAL,
-- Need N


p-ZP-CSI-RS-ResourceSet




SetupRelease { ZP-CSI-RS-ResourceSet } OPTIONAL,
-- Need M


...

}

The misalignment between specs 38.214 and 38.331 should be handled.
	< Start of the text proposal >

5.1.4.2
PDSCH resource mapping with RE level granularity

To decode PDSCH according to a decoded PDCCH, a UE may be configured with any of higher layer parameters:

-
lte-CRS-ToMatchAround in ServingCellConfigCommon  configuring common RS, in 15 kHz subcarrier spacing applicable only to 15 kHz subcarrier spacing PDSCH, of one LTE carrier in a serving cell. The configuration contains v-Shift consisting of LTE-CRS-vshift(s), nrofCRS-Ports consisting of LTE-CRS antenna ports 1, 2 or 4 ports, carrierFreqDL representing the LTE carrier centre subcarrier location determined by offset from (reference) point A, carrierBandwidthDL representing the LTE carrier bandwidth, and may also configure mbsfn-SubframeConfigList representing MBSFN subframe configuration.

-
within a BWP, the UE can be configured with one or more ZP CSI-RS resource set configuration(s) (higher layer parameter zp-CSI-RS-ResourceToAddModList in ZP-CSI-RS-ResourceSet), with each ZP-CSI-RS resource set consisting of at most 16 ZP CSI-RS resources (higher layer parameter ZP-CSI-RS-Resource) in numerology of the BWP. The following parameters are configured via higher layer signaling for each ZP CSI-RS resource configuration:

-
zp-CSI-RS-ResourceId in ZP-CSI-RS-Resource  determines ZP CSI-RS resource configuration identity.

-
NrofPorts defines the number of CSI-RS ports, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].

-
CDMType defines CDM values and pattern, where the allowable values are given in Subclause 7.4.1.5 of [4, TS 38.211].
-
ZP-CSI-RS-FreqBand parameters enabling configuration of frequency occupancy of a ZP-CSI-RS resource within a BWP as defined in Subclause 7.4.1.5 of [4, TS 38.211]. If the configured bandwidth is larger than the corresponding BWP, UE shall assume that the actual CSI-RS bandwidth is equal to the BWP size.
-
resourceMapping given by ZP-CSI-RS-Resource defines the OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot that are given in Subclause 7.4.1.5 of [4, TS 38.211]. 
-
periodicityAndOffset in ZP-CSI-RS-Resource defines the ZP-CSI-RS periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS. 

-
The ZP-CSI-RS time domain behavior can be configured to periodic, semi-persistent or aperiodic by higher parameters within PDSCH-config. All the resources in a ZP CSI-RS resource set are configured with the same time domain behavior ('periodic', 'semi-persistent', 'aperiodic').

< End of the text proposal >


2.1.3 Text proposal #3 on CSI-RS power in 38.214 version 15.2.0

In 38.214, for PDCCH EPRE, it’s defined that PDCCH EPRE equals to a ratio (of PDCCH and CSI-RS) value, which doesn’t make sense logically. Moreover, the downlink CSI-RS EPRE defines the actual transmit power for NZP CSI-RS, while the downlink PDCCH EPRE in section 4.1 is only used for hypothetical BLER calculation to detect possible beam failure, which does not affect the actual power allocation for CSI-RS or PDCCH.
	< Start of the text proposal >

4.1
Power allocation for downlink 

The gNodeB determines the downlink transmit EPRE.

< Unchanged parts are omitted >

The ratio of the PDCCH EPRE to NZP CSI-RS EPRE is assumed to be 0 dB, which is used for calculation of BLER of hypothetical PDCCH described in [11, TS 38.133].
< End of the text proposal >


2.1.4 Text proposal #4 on NZP CSI-RS in 38.214 version 15.2.0

In RAN1 #92bis [2], it has been agreed that all the CSI resources of a resource set are configured with the same starting RB and the number of RBs and the same CDM-type. The agreement should be captured. 

Agreement in RAN1#92bis
· The UE expects that all the CSI resources of a resource set are configured with the same starting RB and number of RBs and the same CDM-type.

· FFS: Other parameters
	< Start of the text proposal >

5.2.2.3.1
NZP CSI-RS

The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameters CSI-ResourceConfig, and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s).

< Unchanged parts are omitted >

All CSI-RS resources within one set are configured with same bwp-Id, same nrofRBs, same startingRB, same cdm-Type, same density and same nrofPorts, except for the NZP CSI-RS resources used for interference measurement.

< End of the text proposal >


2.1.5 Text proposal #5 on Pc of NZP CSI-RS in 38.214 version 15.2.0

There is collision in 38.214 for the definition of Pc, i.e., powerControlOffset. For the TRS (CSI-RS for tracking), there is configuration for Pc described in Section 5.1.6.1.1 in 38.214 as follows:
-
same powerControlOffset and powerControlOffsetSS given by NZP-CSI-RS-Resource value across all resources.
However, Pc (powerControlOffset) is defined only for “UE derives CSI feedback” in Section 5.2.2.3.1 in 38.214 as follows:

powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size.
While TRS can’t be used for no CSI feedback, the condition of “when UE derives CSI feedback” should be removed.

	< Start of the text proposal >

5.2.2.3.1
NZP CSI-RS

The UE can be configured with one or more NZP CSI-RS resource set configuration(s) as indicated by the higher layer parameters CSI-ResourceConfig, and NZP-CSI-RS-ResourceSet. Each NZP CSI-RS resource set consists of K≥1 NZP CSI-RS resource(s).

The following parameters for which the UE shall assume non-zero transmission power for CSI-RS resource are configured via the higher layer parameter NZP-CSI-RS-Resource for each CSI-RS resource configuration:

<Unchanged parts are omitted>

-
powerControlOffset: which is the assumed ratio of PDSCH EPRE to NZP CSI-RS EPRE and takes values in the range of [-8, 15] dB with 1 dB step size.
< End of the text proposal >


2.1.6 Text proposal #6 on symbol definition in 38.211 version 15.2.0

The parameter n_f is used to determine slots of periodic/semi-persistent CSI-RS. The parameter is also used in SRS transmission. However, it’s not defined in 38.211. If it’s not clearly defined, the UE may not acquire when to transmit SRS or receive CSI-RS. For CSI-RS/SRS respectively, the descriptions are:
For a CSI-RS resource configured as periodic or semi-persistent by the higher-layer parameter resourceType, the UE shall assume that the CSI-RS is transmitted in slots satisfying
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Candidate slots in which the configured SRS resource may be used for SRS transmission are the slots satisfying
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The definition of symbol n_f should be added into “symbols” section in 38.211 and corresponding section of frame structure so that the UE can aquire proper value of this parameter. 
	< Start of the text proposal >

3.2
Symbols

For the purposes of the present document, the following symbols apply:

< Unchanged parts are omitted >
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System frame number; see clause 4.3.1
< Unchanged parts are omitted >

4.3
Frame structure

4.3.1
Frames and subframes

Downlink and uplink transmissions are organized into frames numbered as 
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which is the system frame number, with 
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 duration, each consisting of ten subframes of 
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 duration. The number of consecutive OFDM symbols per subframe is 
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. Each frame is divided into two equally-sized half-frames of five subframes each with half-frame 0 consisting of subframes 0 – 4 and half-frame 1 consisting of subframes 5 – 9.

There is one set of frames in the uplink and one set of frames in the downlink on a carrier. 
< End of the text proposal >


2.2 PT-RS

2.2.1 Text proposal #7 on PTRS in 38.212 version 15.2.0 

For PT-RS association with DMRS, it is not clear whether the DMRS port listed in Table 7.3.1.1.2-25 in 38.212 is port index or scheduled number. If it is port index, PT-RS port cannot be associated with DMRS port 4 or 5 for DMRS configuration type 2. To make it clearer, we propose to adopt the following text proposal.
	< Start of the text proposal >

7.3.1.1.2
Format 0_1
< Unchanged parts are omitted >

-
PTRS-DMRS association – number of bits determined as follows
-
0 bit if PTRS-UplinkConfig is not configured and transformPrecoder=disabled, or if transformPrecoder=enabled, or if maxRank=1;
-
2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for transmission of one PT-RS port and two PT-RS ports respectively, and the DMRS ports are indicated by the Antenna ports field. 

< Unchanged parts are omitted >

Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0

Value
DMRS port
0

1st scheduled DMRS port
1

2nd scheduled DMRS port
2

3rd scheduled DMRS port
3

4th scheduled DMRS port
Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1
Value of MSB
DMRS port
Value of LSB
DMRS port
0
1st DMRS port which shares PTRS port 0
0
1st DMRS port which shares PRTS port 1
1
2nd DMRS port which shares PTRS port 0
1
2nd DMRS port which shares PTRS port 1
< End of the text proposal >


2.3 SRS

2.3.1 Text proposal #8 on SRS resource configuration in 38.214 version 15.2.0 

In 38.331, there are time behaviour of SRS in both resource set level, and resource level, as listed below.

SRS-ResourceSet ::= 




SEQUENCE {


...


resourceType






CHOICE {



aperiodic







SEQUENCE {




aperiodicSRS-ResourceTrigger


INTEGER (1..maxNrofSRS-TriggerStates-1),




csi-RS








NZP-CSI-RS-ResourceId












OPTIONAL, 
-- Cond NonCodebook




slotOffset







INTEGER (1..32)














OPTIONAL,
-- Need S




...



},



semi-persistent






SEQUENCE {




associatedCSI-RS





NZP-CSI-RS-ResourceId












OPTIONAL, -- Cond NonCodebook




...



},



periodic







SEQUENCE {




associatedCSI-RS





NZP-CSI-RS-ResourceId












OPTIONAL, -- Cond NonCodebook




...



}


},

SRS-Resource ::= 





SEQUENCE {

...


resourceType






CHOICE {



aperiodic







SEQUENCE {




...



}, 



semi-persistent






SEQUENCE {




periodicityAndOffset-sp





SRS-PeriodicityAndOffset,




...



},



periodic







SEQUENCE {




periodicityAndOffset-p





SRS-PeriodicityAndOffset,




...



}


},

...

}
We don’t see enough benefits to have different type configurations between the SRS resources in one set. Moreover, aperiodic SRS is triggered at set wise, and semi-persistent SRS is activated/de-activated at set wise. Therefore, if one SRS resource set contains SRS resources with different types, the UE behaviour of aperiodic triggering, semi-persistent activation/de-activation will be quite complicated. To avoid the situation, we can simply restrict that, the time domain behaviour should be configured as the same type of the SRS resource set and the SRS resource in the set.
	< Start of the text proposal >

6.2.1
UE sounding procedure

The UE can be configured with one or more Sounding Reference Signal (SRS) resource sets as configured by the higher layer parameter SRS-ResourceSet. For each SRS resource set, a UE may be configured with 
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SRS resources (higher layer parameter SRS-Resource), where the maximum value of K is indicated by [SRS_capability [13, 38.306]]. The SRS resource set applicability is configured by the higher layer parameter SRS-SetUse. When the higher layer parameter SRS-SetUse is set to 'BeamManagement', only one SRS resource in each of multiple SRS sets can be transmitted at a given time instant. The SRS resources in different SRS resource sets can be transmitted simultaneously.

For aperiodic SRS at least one state of the DCI field is used to select at least one out of the configured SRS resource sets. 
< Unchanged parts are omitted >

The UE is not expected to be configured with different time domain behavior of SRS resource(s) in the same SRS resource set and of the SRS resources set.
The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].

< End of the text proposal >


2.3.2 Text proposal #9 on SRS rule in 38.214 version 15.2.0 

Only transmission rule between SRS and PUCCH format 1, 3, 4 in intra-band CA case is captured in spec. However, PUCCH format 0 and 2 can’t be configured on the same symbol with SRS, either. Thus, to capture the updated agreement, the restriction in spec on PUCCH formats should be deleted.

Agreement in RAN1#93
· The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA

· Note: no spec change is needed. 

· Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 

· Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)

· Supporting of this feature is subject to UE capability which is a separate capability
We present the following text proposal. 
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

In case of intra-band carrier aggregation, a UE is not expected to be configured with SRS and PUSCH/UL DM-RS/UL PT-RS/PUCCH in the same symbol.

< End of the text proposal >


2.3.3 Text proposal #10 on SRS rule in 38.214 version 15.2.0 
In the dropping rule description, there’s the term “semi-persistent or periodic PUCCH”, which is not defined before. The intention may be to describe the PUCCH carrying semi-persistent or periodic CSI report(s), which is already captured. Thus, we propose to delete the time behavior of PUCCH.
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

The 2-bit SRS request field [5 TS38.212] in DCI format 0_1, 1_1 indicates the triggered SRS resource set given in Table 7.3.1.1.2-24 of [5, TS 38212]. The 2-bit SRS request field [5, TS38.212] in DCI format 2_3 indicates the triggered SRS resource set given in Subclause 11.4 of [6, TS 38.213].

For PUCCH formats 0 and 2, a UE shall not transmit SRS when semi-persistent and periodic SRS are configured in the same symbol(s) with PUCCH carrying only CSI report(s), or only L1-RSRP report(s) or if aperiodic SRS is configured and PUCCH consists of beam failure request. A UE shall not transmit SRS when semi-persistent or periodic SRS is configured or aperiodic SRS is triggered to be transmitted in the same symbol(s) with PUCCH carrying HARQ-ACK and/or SR. In the case that SRS is not transmitted due to overlap with PUCCH, only the SRS symbol(s) that overlap with PUCCH symbol(s) are dropped. PUCCH shall not be transmitted when aperiodic SRS is triggered to be transmitted to overlap in the same symbol with PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only. 

< End of the text proposal >


2.3.4 Text proposal #11 on SRS triggering in 38.214 version 15.2.0 
Another issues is SRS and SRS collision. With current spec, the gNB’s able to trigger an aperiodic SRS resource which collides with periodic SRS configuration. If aperiodic SRS and periodic SRS can be transmitted on the same symbol, there needs to be power scaling rule for them. The scaling rule can be complicated to handle partial overlapping case. After power scaling, there could be power change among one SRS resource set, or between OFDM symbols. There’s transient period defiend in RAN4 to handle power changing between symbols. Then with transient period, SRS resources with scaled power will have worse performance. 
If multiple SRS resources are configured in the periodic SRS resource set, for codebook/non-codebook/beam management, they can provide more options for PUSCH or other channel transmission, or higher rank transmission. Thus, even some of the SRS resources is omitted, others still can work properly. In case of SRS antenna switching resources, if only some resources in the set is transmitted, the gNB cannot recover full channel, but it can still schedule PDSCH with partial channel for lower rank transmission. In that sense, the remaining SRS resources can still provide some information for DL scheduling. To conclude, the periodic SRS resources can be abandoned only on the symbols where aperiodic SRS resources owns higher priority. 
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

In case a SRS resource with SRS- resourceType configured as aperiodic is triggered on the OFDM symbol containing periodic/semi-persistent SRS transmission, the UE shall transmit the aperiodic SRS resource and not transmit the periodic/semi-persistent SRS resource(s) overlapping with the symbol.
When the UE is configured with the higher layer parameter usage in SRS-ResourceSet set to 'antennaSwitching,' and a guard period of Y symbols is configured according to Subclause 6.2.1.2, the UE shall use the same priority rules as defined above during the guard period as if SRS was configured.
< End of the text proposal >


2.3.5 Text proposal #12 on SRS triggering in 38.214 version 15.2.0 
In current spec, any aperiodic SRS resource triggering time is restricted as N2+42. The number will affect the aperiodic performance. Here 42 is the time interval from CSI-RS reception to SRS transmission, to make sure that the UE can calculate SRS precoders from CSI-RS before SRS transmission. It’s only for SRS used for non-codebook based transmission. Thus the value 42 should not be applied to all SRSs. 
According to the history of discussion, there’s actually misunderstanding of the SRS triggering time interval. In RAN1 Ad-Hoc meeting in Jan. 2018[3], in agreed UE feature, the UE capability of SRS which is the minimum value between DCI triggering and A-SRS transmission, takes the value range as N2, which is the PUSCH preparation time. Then in RAN1#92 meeting [4], when non-codebook transmission is considered, the value 42 is added as another candidate value into the range [5]

 REF _Ref521612049 \r \h 
[6]. The previous change of UE feature is listed below. Actually it mean two values (N2, 42) are considered for the value range, but not N2+42.
	#
	Feature group
	Components
	RAN WG recommendation

	2-54
	SRS transmission
	1. Minimum time interval, N in unit of symbols, between DCI triggering and A-SRS transmission, candidate value range is the same as that of N2   

Note: there is a minimal timing (42 symbols) between A-CSI-RS reception and updating of A-SRS precoding 

2. Maximum number of simultaneous transmitted SRS resources at one symbol, 
	candidate value range is the same as that of N2 plus 42. Mandatory without capability signaling


In later discussion, feature 2-54 is deleted, and 42 restriction is already captured in the non-codebook based UL transmission section. For a minimal value among all the SRS use cases, N2 should be enough, which is aligned with PUSCH timing. The related text proposal is given as follows:
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

For a UE configured with one or more SRS resource configuration(s), and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic':

-
the UE receives a configuration of SRS resource sets,
-
the UE receives a downlink DCI, a group common DCI, or an uplink DCI based command where a codepoint of the DCI may trigger one or more SRS resource set(s). 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.

< End of the text proposal >


2.3.6 Text proposal #13 on miscellaneous correction of SRS in 38.214 version 15.2.0 

Other miscellaneous corrections include to simplify redundant wording, to delete useless phrase e.g. “type 0 SRS”.
	< Start of the text proposal >

6.2.1
UE sounding procedure

< Unchanged parts are omitted >

The UE may be configured by the higher layer parameter resourceMapping in SRS-Resource with an SRS resource occupying 
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 adjacent symbols within the last 6 symbols of the slot, where all antenna ports of the SRS resources are mapped to each symbol of the resource.
< Unchanged parts are omitted >

6.2.1.1
UE SRS frequency hopping procedure


For a given SRS resource, the UE is configured with repetition factor R∈{1,2,4} by higher layer parameter resourceMapping in SRS-Resource where R≤Ns. When frequency hopping within an SRS resource in each slot is not configured (R=Ns), all antenna ports of the SRS resource in each slot are mapped in each of the 
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 symbols to the same set of subcarriers in the same set of PRBs. When frequency hopping within as SRS resource in each slot is configured without repetition (R=1), according to the SRS hopping parameters 
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defined in Subclause 6.4.1.4 of [4, TS 38.211], all antenna ports of the SRS resource in each slot are mapped to different sets of subcarriers in each OFDM symbol, where the same transmission comb value is assumed for different sets of subcarriers. When both frequency hopping and repetition within an SRS resource in each slot are configured (Ns=4, R=2), all antenna ports of the SRS resource in each slot are mapped to the same set of subcarriers within each pair of R adjacent OFDM symbols, and frequency hopping across the two pairs is according to the SRS hopping parameters 
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< Unchanged parts are omitted >

6.2.1.3
UE sounding procedure between component carriers

< Unchanged parts are omitted >

For a carrier of a serving cell with slot formats comprised of DL and UL symbols, not configured for PUSCH/PUCCH transmission, the UE shall not transmit a periodic/semi-persistent SRS whenever periodic/semi-persistent SRS transmission (including any interruption due to uplink or downlink RF retuning time [11, TS 38.133] as defined by higher layer parameters rf-RetuningTimeUL and rf-RetuningTimeDL) on the carrier of the serving cell and PUSCH transmission carrying aperiodic CSI happen to overlap in the same symbol and that can result in uplink transmissions beyond the UE's indicated uplink carrier aggregation capability included in the SRS_capability [13, TS 38.306]. 

< End of the text proposal >


2.3.7 Text proposal #14 on SRS resource configuration in 38.211 version 15.2.0 

In RAN1# 90bis [7], it’s agreed that,
Agreement: The frequency domain starting position of a SRS allocation (analogous to K0_P in LTE) is UE specifically configurable such that it is aligned on a common grid with 4 PRB granularity defined on a wideband CC from network perspective

· Note: This can enable alignment of SRS resources of different UEs with partially overlapped BWPs multiplexed on the same comb
The frequency offset is to align SRS of different UEs on common grid with 4PRB granularity. It’s not to restrict all SRS resource on CRBs which are indexed in multiples of four. With current spec description, SRS starting at CRB indexing 2, 6, 8, etc. is not allowed. Then for some system bandwidth configuration, there’s a risk that some PRBs would not be sounded. Therefore, to better capture the agreement, we propose the following text proposal. 
	< Start of the text proposal >

6.4.1.4
Sounding reference signal

< Unchanged parts are omitted >

The frequency-domain starting position 
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The frequency domain shift value 
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 adjusts the SRS allocation to align with the common resource block grid with four-PRB granularity and is contained in the higher-layer parameter freqDomainShift in the SRS-Config IE. The transmission comb offset 
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 is contained in the higher-layer parameter transmisisonComb in the SRS-Config IE and 
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 is a frequency position index.

< End of the text proposal >


2.4 TRS

2.4.1 Text proposal #15 on TRS configuration in 38.214 version 15.2.0 

In current spec, the description of TRS resource configuration is ambiguous. It’s said that the UE may be configured with a NZP-CSI-RS resource sets, which is uncertain whether more than one TRS sets can be configured. As agreed in UE feature discussion, the UE is able to report its capability of supported number of TRS resource sets, which can be an integer more than one. The UE feature parameter in 38.331 is listed below. It implies that more than one tracking RS is supported, and the description in spec should be precise.
CSI-RS-ForTracking ::=



SEQUENCE {


burstLength






INTEGER (1..2),


maxSimultaneousResourceSetsPerCC

INTEGER (1..8),


maxConfiguredResourceSetsPerCC

INTEGER (1..64),


maxConfiguredResourceSetsAllCC

INTEGER (1..128)

}

Thus we have the following proposal to make it clearer.

	< Start of the text proposal >

5.1.6.1.1
CSI-RS for tracking

A UE in RRC connected mode is expected to receive the higher layer UE specific configuration of NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info.

For a NZP-CSI-RS-ResourceSet configured with the higher layer parameter trs-Info, the UE shall assume the antenna port with the same port index of the configured NZP CSI-RS resources in the NZP-CSI-RS-ResourceSet is the same. For frequency range 1, the UE may be configured with one or more NZP-CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. For frequency range 2 the UE may be configured with one or more NZP-CSI-RS set(s), where a NZP-CSI-RS-ResourceSet consists of two periodic CSI-RS resources in one slot or with a NZP-CSI-RS-ResourceSet of four periodic NZP CSI-RS resources in two consecutive slots with two periodic NZP CSI-RS resources in each slot. 

A UE configured with NZP-CSI-RS-ResourceSet(s) configured with higher layer parameter trs-Info may have the CSI-RS resources configured as:

-
Periodic, with the CSI-RS resources in the NZP-CSI-RS-ResourceSet configured with same periodicity, bandwidth and subcarrier location

-
Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location)and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. The UE does not expect that the scheduling offset between the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.

< End of the text proposal >


2.4.2 Text proposal #16 on TRS periodicity in 38.214 version 15.2.0 

For TRS configuration, the periodicity is 
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 multiplied with numerology factor, so the time unit “ms” after  
[image: image30.wmf]p

X

 is useless, and it makes the parameter “
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 slots” incorrect.
	< Start of the text proposal >

5.1.6.1.1
CSI-RS for tracking

< Unchanged parts are omitted >

Each CSI-RS resource, defined in Subclause 7.4.1.5.3 of [4, TS 38.211], is configured by the higher layer parameter NZP-CSI-RS-Resource with the following restrictions:

-
the periodicity and slot offset, as given by the higher layer parameter periodicityAndOffset configured by NZP-CSI-RS-Resource, is one of 
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slots where 
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10, 20, 40, or 80 and where µ is defined in Subclause 4.3 of [4, TS 38.211]. 

< End of the text proposal >


2.5 QCL

2.5.1 Text proposal #17 on QCL in 38.214 version 15.2.0

The default QCL assumption of lowest CORESET-ID when scheduling offset is smaller than threshold, is used after RRC configuration. In 38.214, the description may be also applied for the case before RRC configuration. For signal such as RMSI reception, the QCL parameters are derived from corresponding to the scheduling PDCCH and associated SSB. To avoid ambiguity, the description should be more precise.
	< Start of the text proposal >

5.1.5
Antenna ports quasi co-location

< Unchanged parts are omitted >

For both the cases when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold Threshold-Sched-Offset, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) in the TCI state with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the lowest CORESET-ID in the latest slot in which one or more CORESETs within the active BWP of the serving cell are configured for the UE. If none of configured TCI states contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH.
< End of the text proposal >
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