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1. Introduction
In this contribution, we provide our views on reference signals and QCL related issues based on [1]-[4].

2. Discussion remaining issues on RS multiplexing

It was agreed in previous RAN1 meeting UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility, which means CSI-RS for mobility also can be multiplexed with CORESET. From the perspective of UE implementation, within a serving cell, at least CSI-RS for mobility and non-monitoring CORESET or spatial QCL-ed CORESET can be multiplexed; within a non-serving cell, UE performs rate matching on CORESET REs overlapped with a CSI-RS for mobility.
Proposal 1:
· For multiplexing between CSI-RS for mobility within a serving cell and a search space associated with a CORESET, the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.

· For multiplexing between CSI-RS for mobility within a non-serving cell and a search space associated with a CORESET, UE performs rate matching on the overlapped CORESET REs.
3. Discussion remaining issues on CSI-RS
3.1. Multiplexing between CSI-RS and CORESET
We’d like to confirm the working assumption of multiplexing between CSI-RS and CORESET in the last meeting.
Proposal 2: 

· Confirm previous working assumption as below.
	TS 38.214 V15.2.0 (2018-06)
5.1.6.1
CSI-RS reception procedure
< Unchanged parts are omitted >
If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the all search space sets associated with CORESET are quasi co-located with ‘QCL-Type D’, if ‘QCL-Type D’ is applicable. Furthermore, the UE shall not expect to be configured with CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
< Unchanged parts are omitted >


3.2. Sharing CSI-RS for different functionalities

Regarding sharing of CSI-RS for different functionalities, it was suggested that an NZP CSI-RS resource cannot belong to different CSI-RS sets configured for different functionalities simultaneously. In our view, for the CSI-RS resource set with repetition “on”, i.e. the UE may autonomously switch Rx beams for beam refinement; the NZP-CSI-RS-Resource id cannot be configured in the other CSI-RS resource set to ensure the UE can accurately measure this CSI-RS resource by using a fixed beam according to gNB’s QCL indication.

Proposal 3: 
· NZP-CSI-RS resource id in resource set with repetition “on” should not be configured in another resource set.
4. Discussion remaining issues on DMRS
4.1. DMRS sequence initialization
In current specification TS 38.211, one or two DMRS scrambling id can be configured by higher layer. If two scrambling ids are configured, one of them can be indicated by DMRS sequence initialization field value in a normal DCI for a scheduled PDSCH/PUSCH. If only one scrambling id is configured, DMRS sequence initialization field value is also needed for a scheduled PDSCH/PUSCH. Otherwise, DMRS sequence initialization field is 0 bit. 
However, in current specification TS 38.212, one scrambling id is configured by higher layer case is precluded. In order to ensure consistency with TS 38.211, the description of DMRS sequence initialization in TS 38.212 should be changed.
Proposal 4:
· The following text proposals for DMRS sequence initialization are supported.
	TS 38.212 V15.2.0 (2018-06)
7.3.1.1.2
Format 0_1
< Unchanged parts are omitted >
-
DMRS sequence initialization – 0 if the higher layer parameter transformPrecoder=enabled; 1 bit if the higher layer parameter transformPrecoder=disabled and both scramblingID0 and or scramblingID1 are is configured in DMRS-UplinkConfig, for 
[image: image1.wmf]SCID

n

 selection defined in Subclause 6.4.1.1.1.1 of [4, TS 38.211]. 

< Unchanged parts are omitted >
7.3.1.2.2
Format 1_1
< Unchanged parts are omitted >
-
DMRS sequence initialization – 1 bit if and both scramblingID0 and or scramblingID1 are is configured in DMRS-DownlinkConfig for 
[image: image2.wmf]SCID

n

 selection defined in Subclause 7.4.1.1.1 of [4, TS 38.211]; 0 bit otherwise.
< Unchanged parts are omitted >


4.2. DMRS port mapping

In current specification TS 38.211, the description for DMRS port mapping order for both UL and DL is unclear. Based on RAN1 discussion, only single TRP transmission case is supported for DMRS port definition, and DMRS port mapping order is according TS 38.212. To make it more clear, we propose to further clarify the related description.
Proposal 5:
· The following text proposals for DMRS port mapping are supported.
	TS 38.211 V15.2.0 (2018-06)
6.3.1.5
Precoding
< Unchanged parts are omitted >
The block of vectors 
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 shall be determined according to the procedure in [6, TS 38.214] and DMRS ports are mapped to layer 0,…, 
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in the order described by Tables 7.3.1.1.2-8/9/10/11/12/13/14/15/16/17/18/19/20/21/22/23 in [7, TS 38.212]. 
< Unchanged parts are omitted >
7.3.1.4
Antenna port mapping
< Unchanged parts are omitted >
The block of vectors 
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< Unchanged parts are omitted >


5. Discussion remaining issues on SRS 

5.1. Collision between SRS and PUCCH

In current link recovery procedures, only PRACH based beam failure request transmission is supported. Though PUCCH based beam failure request transmission has been agreed in Rel-15, however, there is no agreement yet on how does PUCCH work. Consequently, PUCCH based beam failure request transmission related description should be removed from current specification.
Proposal 6:
· The following text proposal about collision between aperiodic SRS and PUCCH consists of beam failure request should be removed from current specification TS 38.214.

	TS 38.214 V15.2.0 (2018-06)
6.2.1
UE sounding procedure
< Unchanged parts are omitted >
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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
< Unchanged parts are omitted >


6. Discussion remaining issues on QCL 
Current spec does not preclude the possibility of configuring aperiodic signal as the QCL source for PDCCH. Aperiodic TRS and CSI-RS are both triggered by DCI. If the aperiodic RS are configured for PDCCH reception, when UE misses the DCI grant of the aperiodic signal, UE may use another aperiodic CSI-RS or TRS that dates back quite long time ago as the QCL source.  There are two ways to make it work

· UE is not expected to be configured with aperiodic RS as the QCL source for the PDCCH.

· Remove the possibility of association with RS transmission long time ago. Considering the fact that the major motivation for aperiodic TRS or CSI-RS is to use the signal as often as possible with low overhead, UE should assume within an X window there must be an aperiodic RS. X is the same as the periodicity of the periodic RS associated with the aperiodic RS through QCL configuration. For aperiodic TRS, such association always exists. For aperiodic CSI-RS, there is a QCL chain to a periodic signal, e.g. an SSB or a periodic CSI-RS. Such periodic signals should be used as the backup signal when UE does not detect any aperiodic signal within above mentioned X window. 

For the CR stage at this moment, it is better to go with a simple way by excluding such possibility.

Proposal 7: 

· For PDCCH, if a TCI-State is configured with a reference to an RS associated with ‘QCL-TypeD’, that RS can be an SSB or periodic CSI-RS.

7. Conclusion

In this contribution, remaining issues on RS are discussed with the following proposals and text proposals:

Proposal 1:
· For multiplexing between CSI-RS for mobility within a serving cell and a search space associated with a CORESET, the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in all the search space sets associated with CORESET are quasi co-located with 'QCL-TypeD', if 'QCL-TypeD' is applicable.

· For multiplexing between CSI-RS for mobility within a non-serving cell and a search space associated with a CORESET, UE performs rate matching on the overlapped CORESET REs.

Proposal 2: 

· Confirm previous working assumption as below.
	TS 38.214 V15.2.0 (2018-06)
5.1.6.1
CSI-RS reception procedure
< Unchanged parts are omitted >
If the UE is configured with a CSI-RS resource and a search space set associated with a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the all search space sets associated with CORESET are quasi co-located with ‘QCL-Type D’, if ‘QCL-Type D’ is applicable. Furthermore, the UE shall not expect to be configured with CSI-RS in PRBs that overlap those of the CORESET in the OFDM symbols occupied by the search space set(s).
< Unchanged parts are omitted >


Proposal 3: 
· NZP-CSI-RS resource id in resource set with repetition “on” should not be configured in another resource set.
Proposal 4:
· The following text proposals for DMRS sequence initialization are supported.
	TS 38.212 V15.2.0 (2018-06)
7.3.1.1.2
Format 0_1
< Unchanged parts are omitted >
-
DMRS sequence initialization – 0 if the higher layer parameter transformPrecoder=enabled; 1 bit if the higher layer parameter transformPrecoder=disabled and both scramblingID0 and or scramblingID1 are is configured in DMRS-UplinkConfig, for 
[image: image17.wmf]SCID
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 selection defined in Subclause 6.4.1.1.1.1 of [4, TS 38.211]. 

< Unchanged parts are omitted >
7.3.1.2.2
Format 1_1
< Unchanged parts are omitted >
-
DMRS sequence initialization – 1 bit if and both scramblingID0 and or scramblingID1 are is configured in DMRS-DownlinkConfig for 
[image: image18.wmf]SCID
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 selection defined in Subclause 7.4.1.1.1 of [4, TS 38.211]; 0 bit otherwise.
< Unchanged parts are omitted >


Proposal 5:
· The following text proposals for DMRS port mapping are supported.
	TS 38.211 V15.2.0 (2018-06)
6.3.1.5
Precoding
< Unchanged parts are omitted >
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7.3.1.4
Antenna port mapping
< Unchanged parts are omitted >
The block of vectors 
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< Unchanged parts are omitted >


Proposal 6:
· The following text proposal about collision between aperiodic SRS and PUCCH consists of beam failure request should be removed from current specification TS 38.214.

	TS 38.214 V15.2.0 (2018-06)
6.2.1
UE sounding procedure
< Unchanged parts are omitted >
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 semi-persistent or periodic PUCCH carrying semi-persistent/periodic CSI report(s) or semi-persistent/periodic L1-RSRP report(s) only.
< Unchanged parts are omitted >


Proposal 7: 

· For PDCCH, if a TCI-State is configured with a reference to an RS associated with ‘QCL-TypeD’, that RS can be an SSB or periodic CSI-RS.
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