33GPP TSG RAN WG1 Meeting #93	R1-1807657
Busan, Korea, May 21st – 25th, 2018

Agenda Item:	7.1.2.3.1
Source:	Huawei, HiSilicon
Title:	Feature lead summary of remaining issues for RS multiplexing
Document for:	Discussion and decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref71620620][bookmark: _Ref124671424][bookmark: _Ref124589665][bookmark: _Ref129681832]In this contribution, the views of RS multiplexing are summarized. Some suggestions are also provided.

Issue 1: Multiplexing between CSI-RS and SSB/PBCH
Issue 1-1: TP for high layer parameter repetition and trs-Info
	Agreement
A CSI-RS resource set should not be configured with TRS-info and CSI-RS-ResourceRep simultaneously.


The recent change adding the constraint of the higher layer parameter repetition set to ‘on’ in Section 5.1.6.1.2 of TS38.214 is incorrect because CSI-RS with repetition and TRS-info are not configured simultaneously based on the previous agreement.
Text proposal: In section 5.1.6.1.2 of TS38.214
	5.1.6.1.2	CSI-RS for L1-RSRP computation
<……>
If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set, and then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.



	Company
	Views

	Huawei, HiSilicon
	Support the above proposal

	ZTE
	In last meeting, we also had the following agreement. 
The number of ports in a resource set for L1-RSRP
· Always have the same number of ports (1 or 2) across all resources
So the same number of ports should be further clarified besides above modification. Our suggest TP is also shown in our tdoc R1-1805831 on CSI-RS: 

If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with the same number (1 or 2) of  ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set, 

	Qualcomm
	Agree with both Huawei and ZTE proposal. 

	OPPO
	Support the proposal.

	Samsung
	ZTE’s proposal seems fine for us.

	LGE
	Support both proposals of Huawei and ZTE.

	MTK
	Support



Proposal 1: Accept the following Text proposal:
	Text proposal: In TS38.214
5.1.6.1.2	CSI-RS for L1-RSRP computation
<……>
If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with the same number (1 or 2) of ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set, and then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.



Issue 1-2: How to distinguish the CSI-RS for beam management
For the multiplexing between CSI-RS and SSB/PBCH, the CSI-RS for beam management is restricted with 
· TRS-Info is not configured
· CSI-RS-ResourceRep is configured
· reportQuantity is set to “CRI/RSRP” or “No Report”
But reportQuantiy (is used for CSI reporting setting) seems an over restriction on CSI-RS for beam management, should be removed.

Text proposal In Section 5.1.6.1.2 of TS 38.214
	5.1.6.1.2	CSI-RS for L1-RSRP computation
<Unchanged text omitted>
If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains containing a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set, and then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.



	Company
	Views

	Huawei, HiSilicon
	Support the above proposal

	ZTE
	Fine with this TP

	Qualcomm
	Do not support. This is a previous agreement from my understanding, and I don’t see the constraint that this includes. 

	OPPO
	Agree with Qualcomm

	Samsung
	Support the above proposal.

	LGE
	Not support, and should not be discussed again on what was clearly agreed in RAN1. In RAN1#92 meeting, CSI-RS-ResourceRep can only be configured for CSI-RS resource sets which are associated with CSI report with report of L1 RSRP or “no report”, which is already well aligned with the current spec description.

	Ericsson
	Support this proposal; it does not revert any prior agreement

	MTK
	Support



Based on the views from majority, propose to accept the following TP. Actually, some companies only concern is that it may revert previous agreement, but please see that the previous agreement is only a use case for CSI-RS for beam management, not a definition. So, there is no any revert on the previous agreement. Here, it is over restricted on CSI-RS for beam management, we need keep the spec clear and clean. Otherwise, it is very confusion that the definition of CSI-RS resource is restricted with a CSI reporting setting.  
Proposal 2: Accept the following Text proposal:
	5.1.6.1.2	CSI-RS for L1-RSRP computation
<Unchanged text omitted>
If the UE is configured with a CSI-ReportConfig with reportQuantity set to "cri-RSRP", or "none" and if the CSI-ResourceConfig for channel measurement (higher layer parameter resourcesForChannelMeasurement) contains containing a NZP-CSI-RS-ResourceSet that is configured with the higher layer parameter repetition set to ‘on’ and configured without the higher layer parameter trs-Info, the UE can only be configured with 1 or 2 ports with the higher layer parameter nrofPorts for all CSI-RS resources within the set, and then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with 'QCL-TypeD' if 'QCL-TypeD' is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap with those of the SS/PBCH block, and the UE shall expect that the same subcarrier spacing is used for both the CSI-RS and the SS/PBCH block.



Issue 1-3: Remove the restriction of CSI-RS only for beam management
	Agreement
A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Above applies for the case where SS block and CSI-RS are spatially QCL-ed 
Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
Above applies for the cases: CSI-RS only used for beam management



In R1-1806223/R1-1805956 proposed that: Allow CSI-RS for CSI acquisition and an SS/PBCH block to be multiplexed in the same OFDM symbol, but with non-overlapping PRBs. 

	Company
	Views

	Ericsson
	Support the above proposal

	Huawei, HiSilicon
	Support the above proposal. 

	Qualcomm
	Not support. This was agreed and discussed several times. 

	ZTE
	Support

	Nokia
	Support the proposal

	OPPO
	Agree with Qualcomm

	Samsung
	Agree with Qualcomm

	LGE
	Not support (Same view with Qualcomm, OPPO, Samsung), and should not be discussed again on what was clearly agreed in RAN1.

	Ericsson
	Support the above proposal. Particularly for FR1, where QCL-TypeD is not a concern, it seems like an over restriction to disallows multiplexing of CSI-RS for CSI acquisition and SSB.



In R1-1806807/R1-1806721 proposed that: Allow TRS and SSB to be multiplexed in the same OFDM symbol (FDMed), but with non-overlapping PRBs
	Company
	Views

	Mediatek
	Support the above proposal

	Samsung
	Support the above proposal

	ZTE
	Support

	Nokia
	Support the proposal (may impose changes in agreed TRS time density in symbols)

	Qualcomm
	Not support. This was agreed and discussed several times.

	LGE
	Not support (Same view with Qualcomm), and should not be discussed again on what was clearly agreed in RAN1.



Issue 1-4: Allowed Multiplexing CSI-RS and SS/PBCH blocks with different numerology
	Agreement
· A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
· Above applies for the case where SS block and CSI-RS are spatially QCL-ed 
· Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
· Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
· Above applies for the cases: CSI-RS only used for beam management




In R1-1806721 proposed to support the following extension of previous agreements:
· The same or different subcarrier spacing can be used for SS block and CSI-RS where the corresponding CSI-RS resource is configured on RBs outside PBCH RBs in the symbols containing SS/PBCH block from UE perspective.
· Support for different subcarrier spacing for SS/PBCH block and CSI-RS within a CC is a UE capability
Text proposal is given as follows:
	[bookmark: _Toc501048175]5.1.6.1.2	CSI-RS for L1-RSRP computation
<……>
If the UE is configured with a CSI-ReportConfig with reportQuantity set to “CRI/RSRP”, or “No Report” and if the Resource Setting for channel measurement contains a CSI-RS Resource Set that is configured with the higher layer parameter CSI-RS-ResourceRep and configured without the higher layer parameter TRS-Info, then the UE may be configured with the CSI-RS resource in the same OFDM symbol(s) as an SS/PBCH block, and the UE may assume that the CSI-RS and the SS/PBCH block are quasi co-located with ‘QCL-TypeD’ if ‘QCL-TypeD‘ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the SS/PBCH block, and the UE shall expect thatthe same or different subcarrier spacing is can be used for both the CSI-RS and the SS/PBCH block. Support for different subcarrier spacing for SS/PBCH block and CSI-RS within a CC is a UE capability.




	Company
	Views

	Samsung
	Support the above proposal

	Qualcomm
	We are OK to support this TP according to the UE capability as it was described for DMRS

	ZTE
	There is a typo in the TP above:
and the UE shall expect thatthe same or different or different subcarrier spacing is can be used for both the CSI-RS and the SS/PBCH block

	Nokia
	Support the proposal according to UE capability

	LGE
	We are fine to support different numerology based on UE capability.

	Ericsson
	Support multiplexing of SS/PBCH block and CSI-RS in the same OFDM symbol with different numerologies, e.g., SSB with 240 kHz.

	Huawei, HiSilicon
	Since it is UE capability related as proposed, should we add something in UE feature list in the last meeting?

	MTK
	Agree it with a UE capability



Observation: Seems most companies are fine for the proposal if it is restricted with a UE capability for the case of different numerologies on CSI-RS and SS/PBCH blocks when it is on the same OFDM symbols. One issue is that with the condition on supporting the feature, a new UE capability should be introduced.
[bookmark: _GoBack]
Issue 2: Multiplexing between CSI-RS and CORESET
Issue 2-1: multiplexing between CSI-RS for Mobility and CORESET
	Agreement:
By default, UE does not perform rate matching on REs overlapped with at least CSI-RS for mobility
· Note: UE shall perform rate matching on REs overlapped with a CSI-RS for mobility only if ZP-CSI-RS covers the REs overlapped with the CSI-RS for mobility.



A UE shall not expect to be configured with a CSI-RS resource in PRBs that overlap those of a configured CORESET, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell.
	----------------Text proposal--------------------
in Section 5.1.6.1 of 38.214:
[bookmark: _Hlk510180883]If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET, unless the CSI-RS resource is configured with higher layer parameter CSI-RS-Resource-Mobility and is transmitted from a cell other than the UE’s serving cell.
The UE is not expected to receive CSI-RS and [SystemInformationBlockType1] message in the overlapping PRBs.
----------------Text proposal end--------------------




	Company
	Views

	Ericsson
	Support the above proposals
@Huawei: Please note that according to our Tdoc, we restricted the proposal to apply to CSI-RS for mobility transmitted from a cell other than the user’s serving cell.
@Qualcomm: The text proposal above (according to our Tdoc) captures Qualcomm’s comment.

	Huawei, HiSilicon
	Not support the proposal. Concern the interference on both CORESET and CSI-RS, especially the CSI-RS and CORESET is in the same serving cell. We are also not ok for the puncture or drop on CSI-RS or CORESET if collided. 

	Vivo
	From UE’s perspective, CSI-RS for RRM can be configured on RBs which are overlapped with CORESET, where non-monitoring CORESET can be overlapped with a CSI-RS resource

	ZTE
	Support this TP since we have already agreed no rate matching for mobility CSI-RS. That means mobility CSI-RS can be overlapped with CORESET. 

	Nokia
	Support the proposal

	Qualcomm
	We understand the issue raised by E/// and we agree that this MUX constraint with CORESET should only be applied for CSIRS resources configured by serving cell.  We can just say that:
“If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET, if the CSI-RS resource is configured by the serving cell. “

	Samsung
	We think this proposal should be further studied. As previously discussed, gNB still can choose whether to apply rate matching of PDSCH Res overlapped with CSI-RS for mobility by configuring ZP CSI-RS. However, it is not clear that the same mechanism can be fine for this as well.

	LGE
	Similar to Samsung, this issue needs to be carefully discussed in terms of the simultaneous reception issue as well, because the proposal seems not only talk about RE overlapping but also have impacts on the reception beam issue regarding CORESET and CSI-RS for mobility. 



Issue 3: Multiplexing CSI-RS and DMRS on the same OFDM symbol
Issue 3-1: DMRS and CSI-RS are not expected to be multiplexed in the same symbol
The following rules can be considered,
· The UE is not expected to be configured to receive CSI-RS and DMRS on the same OFDM symbols.

	Companies
	Views

	Huawei, HiSilicon
	Support above proposal to simplify the design of receiver

	ZTE
	Not support since it reverts previous agreement

	Qualcomm
	We acknowledge the UE complexity of current agreement, so we would be OK, but we also agree that it reverts a previous agreement.

	OPPO
	Support the above proposal

	Samsung
	We are fine with the proposal.

	LGE
	Not support. Since it is already agreed in previous meeting, the agreement should not be discussed to be reverted.

	Ericsson
	Do not support this proposal as it reverts a prior agreement.

	MTK
	We support. Because DMRS could occupy all REs when port number is increasing. CSI-RS is basically group-UE specific, and DMRS is per-UE specific. So we don’t think it is easy to put CSI-RS on the symbols where several UEs also transmit DMRS with possibly different port number.



Issue 4: Multiplexing SRS and other RSs or Channels
Issue 4-1: Multiplexing SRS and short PUCCH
In case of collision between aperiodic/semi-persistent/periodic SRS and short PUCCH carrying SR, drop SRS.
	Text Proposal: 
TP for Section 6.2.1 in TS 38.214
------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------



	Companies
	Views

	Mitsubishi
	Support the above proposal

	ZTE
	Support

	Qualcomm
	Support

	OPPO
	Support the above proposals

	LGE
	Support

	Ericsson
	Support



Proposal 3: Accept the text proposal:
	TP for Section 6.2.1 in TS 38.214
------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------



Issue 4-2: Clarification for guard period for SRS
Clarify in Section 6.2.1.2 of 38.214 that during “the guard period where the UE does not transmit any other signal”, if the UE is configured to transmit any other UL channel in any CC during this guard period, this channel’s transmission is dropped.
	Companies
	Views

	Qualcomm
	Support the above clarification

	ZTE
	Prefer to discuss this in SRS session since there are several proposals on SRS guard period in SRS tdocs

	Samsung
	Agree with ZTE’s comments.

	LGE
	This issue needs to be discussed in SRS agenda

	Ericsson
	Discuss in SRS agenda item



Issue 4-3: Multiplexing SRS and PRACH
In MIMO RS multiplexing session, it was agreed with SRS is not transmitted if overlapped with PRACH.
However, in PRACH Session, there was an agreement for transmission on PRACH and SRS that single CC and intra-band CA, PRACH and SRS are not in the same slot or the gap less than N, which was also captured in TS 38.213. 
	Agreement:
From a UE’s perspective, SRS and PRACH are not transmitted simultaneously
· If SRS and PRACH have to be transmitted on overlapping OFDM symbols, SRS is not transmitted
Agreement 
UE does not simultaneously transmit PRACH and PUSCH/PUCCH/SRS in, at least, single CC and in intra-band CA, during any of the following scenarios:
· Same slot 
· When the gap between the end of PRACH (PUSCH/PUCCH/SRS) and the start of PUSCH/PUCCH/SRS (PRACH) is less than N symbols
· N = 2 for 15 kHz and 30 kHz SCS. 
· N = 4 for 60 kHz and 120 kHz SCS.
· Working assumption: Reference SCS for determining N is the SCS for UL BWP.



R1-1806721 proposed to remove the description on partial transmission of SRS for collision between PRACH and SRS from TS38.214.
	6.2.1	UE sounding procedure
<……>
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).



	Company
	Views

	Samsung
	Support the above proposal, follows TS38.213

	ZTE
	Support

	Qualcomm
	We are OK to keep the MUX of SRS and PRACH in one spec; 213 has the latest agreement captured so it is OK to keep it there. 

	OPPO
	Support the above proposals

	Ericsson
	Should both sentences be removed since this behaviour is described in 38.213? Perhaps a reference can be made to 213 if it is important to capture something in 214.



Proposal 4: Accept the following TP
In section 6.2.1 of TS 38.214:
	6.2.1	UE sounding procedure
<……>
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).



[bookmark: _Hlk511391393]Issue 4-4: Guard period for SRS and PUSCH
R1-1806048 proposed that: For consecutive uplink channels/RSs transmission with power changing, X gurad symbol is reserved for a UE, where the UE does not transmit any other signals. The value of X is defined as following table:
	Frequency band
	SCS(kHz)
	Guard symbol

	FR1
	15
	0

	FR1
	30
	1

	FR1
	60
	1

	FR2
	60
	1

	FR2
	120
	1



	Company
	Views

	vivo
	Support the above proposal

	Qualcomm
	Our understanding is that in RAN1 we don’t typically  discuss guard for power changes and it has been left up to RAN4’s transition masks until now. If RAN4 sends an LS, we can discuss it.

	OPPO
	In LTE, we also have consecutive uplink channels/RSs transmission with power changing, but we don’t have any GP between PUSCH and SRS. Why we need it in NR?

	Ericsson
	Agree with Qualcomm. The above table in 38.214 is explicitly stated to apply to the case of the guard period between two SRS resources for the case of antenna switching only.




Agreements in previous meetings
In RAN1#92bis meeting:
Agreement
Text proposal in Section 5.1.6.1 of TS 38.214
The CSI-RS defined in Subclause 7.4.1.5 of [4, TS 38.211], may be used for time/frequency tracking, CSI computation,  L1-RSRP computation and mobility.
If the UE is configured with a CSI-RS resource and a CORESET in the same OFDM symbol(s), the UE may assume that the CSI-RS and a PDCCH DM-RS transmitted in the CORESET are quasi co-located with ‘QCL-TypeD’, if ‘QCL-TypeD’ is applicable. Furthermore, the UE shall not expect to be configured with the CSI-RS in PRBs that overlap those of the CORESET.

Agreement
Text proposal in Section 6.2.1 of TS38.214
A UE shall not transmit simultaneously SRS resource(s) and PRACH. If a UE is configured with an SRS resource and PRACH in the same OFDM symbols in a slot, SRS is not transmitted in the overlapping symbols. If SRS and PRACH would occur on overlapping OFDM symbol(s), SRS is not transmitted on the overlapping symbol(s).

Agreement
In the case of collision of aperiodic/semi-persistent/periodic SRS and short PUCCH carrying HARQ-ACK, drop SRS.  And related Text Proposal: 
TP for Section 6.2.1 in TS 38.214 (treatment of short PUCCH with A/N against SRS)
------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. 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 happens 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------

In RAN1#92 meeting:
Agreement:
On the issue of whether the subcarrier spacing for SSB and DMRS can be different:
· Support the same or different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC. For the case of 240 kHz SCS, the same subcarrier spacing is precluded. 
· Support for different subcarrier spacing for SS/PBCH block and PDSCH DMRS within a CC is a UE capability

For further discussion:
For CSI-RS and CORESET multiplexed in a symbol, support same spatially QCLed case only
Agreement:
From a UE’s perspective, SRS and PRACH are not transmitted simultaneously
· If SRS and PRACH have to be transmitted on overlapping OFDM symbols, SRS is not transmitted
Agreement:
The UE is not expected to receive PDSCH scheduling grant which indicates CDM group(s) with potential DMRS ports which overlap with any configured CSI-RS resource(s) for that UE
· Above applies for the case of TRS as well
Agreement:
the UE is not expected to receive CSI-RS and SIB1 message in overlapping RBs

In AH1801 meeting:
Agreement:
The following text proposal is agreed for Section 5.2.2.3.1 of 38.214
[bookmark: _Hlk497309579]The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs.
The UE may be configured the CSI-RS in same OFDM symbols as SS/PBCH block, but not in the same PRBs, if the higher layer parameter NrofPorts is configured as 1 or 2.
Agreement:
The following text proposal is agreed for Section 5.1.6.1.2 of 38.214:
The UE may be configured to use the same OFDM symbols for the CSI-RS and SSB/PBCH when those are spatially quasi co-located and resource elements PRBs associated with CSI-RS are the outside of PRBs configured for SSB/PBCH.
Agreement:
The following text proposal is agreed for Section 5.2.2.3.1 of 38.214:
The UE may be configured the CSI-RS in same OFDM symbols as CORESET, but not in the same PRBs.
The following text proposal is agreed for Section 5.1.6.1.2 of 38.214:
The UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located and PRBs associated with CSI-RS are the outside of PRBs configured for CORESET.
Agreement:
· For multiplexing between CSI-RS and CORESET, follow the current description in TS38.214 and remove the corresponding parts from TS38.211, which means that the bandwidths of CSI-RS and CORESET/SSB shall be configured exclusively (i.e. no assumptions on CSI-RS RE puncturing at UE side).
Text proposal: in Section 7.4.1.5.3 of TS38.211
7.4.1.5.3		Mapping to physical resources

For each CSI-RS component configured, the UE shall assume the sequence  being mapped to physical resources according to 


Resource elements overlapping with a configured CORESET or declared as 'reserved' according to clause 4.4.3 shall be counted in the mapping process but not assumed to be used for transmission of CSI-RS.
Agreement:
Accept the following modification of Section 7.4.1.5.3 in 38.211:
The UE is not expected to receive a CSI-RS and DMRS on the same resource elements. in resource elements overlapping with configured DM-RS  

In RAN1#91 meeting:
Agreement:
Proposal 2: Only support TDM between SRS and PUSCH/UL DMRS/UL PTRS/Long PUCCH in Rel-15 from UE perspective.
Agreement:
Symbol location for CSI-RS:
{0,1,2,3,4,5,6,7,8,9,10,11,12,13}, where 2 is supported only when DL-DMRS-typeA-pos equals 3
· UE is not expected to receive CSI-RS and DMRS on overlapping REs
Agreement:
UE does not expect any DMRS RE to collide with SSB REs on the 4 symbols occupied by SSB
Agreement
· A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
· Above applies for the case where SS block and CSI-RS are spatially QCL-ed 
· Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
· Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
· Above applies for the cases: CSI-RS only used for beam management

In RAN1#90bis meeting:
Agreement: on page 7 in R1-1718998:
The PT-RS according to the mapping pattern is not transmitted in OFDM symbols that contains PDSCH/PUSCH DMRS 
The PT-RS according to the mapping pattern is not transmitted in RE that overlaps with a configured CORESET 

Agreement:
When SS block and PDSCH are scheduled in the same symbols, DMRS and SS block can be in a same symbol.
Above applies at least for the case where DMRS and SS block are not overlapping in the frequency domain
[bookmark: _Hlk495360026]Above applies at least for the case where SS block and DMRS are spatially QCL-ed
Above applies at least for the case where the same subcarrier spacing is used for SS block and DMRS
Agreement:
Multiplexing schemes for TRS with DMRS/PDSCH/PDCCH/SS block follow the multiplexing schemes for CSI-RS with DMRS/PDSCH/PDCCH/SS block.
Agreement:
A CSI-RS resource can be configured on RBs outside CORESET in CORESET symbols from UE perspective.
Above applies at least for the case where PDCCH and CSI-RS are spatially QCL-ed, and FFS for multi-panel UEs
FFS: Use case when the above is applicable (ex: CSI reporting for wideband and partial band)
Note: CSI-RS BW discussion should be taken into account
Above at least applies for non-slot based cases
Above feature is supported for slot-based transmissions as well
Agreement:
A CSI-RS resource can be configured on RBs outside PBCH RBs in the symbols containing SS block from UE perspective.
Above applies at least for the case where SS block and CSI-RS are spatially QCL-ed, FFS for multi-panel UEs. 
FFS: If non-QCLed, study UE’s behavior
Note: CSI-RS BW discussion should be taken into account. If beam management is agreed, the requirement on minimum BW for CSI acquisition and beam management may be different. 
Above applies at least for the case where the same subcarrier spacing is used for SS block and CSI-RS
Down select following alternatives:
Alt.1 Above applies for the cases: CSI-RS used for beam management and CSI acquisition
Alt.2 Above applies for the cases: CSI-RS only used for CSI acquisition
Alt.3 Above applies for the cases: CSI-RS only used for beam management

Agreement:
In the case of collision of SRS and short PUCCH carrying only CSI report/beam failure recover request, support the prioritization rules in the table below:
The channel listed in the entries below are prioritized
	
	Aperiodic SRS
	Semi-persistent SRS
	periodic SRS

	sPUCCH with aperiodic CSI report only
	No rule**
	sPUCCH
	sPUCCH

	sPUCCH with semi persistent CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with periodic CSI report only
	SRS
	sPUCCH
	sPUCCH

	sPUCCH with beam failure recover request*
	sPUCCH
	sPUCCH
	sPUCCH


In case SRS is dropped, dropping can be partial in time domain, i.e., only those OFDM symbols that collide with short PUCCH
*If short PUCCH is supported for beam failure recovery request and collision between short PUCCH with beam failure recovery request and aperiodic/semi persistent/periodic SRS occurs, prioritize short PUCCH
** UE can assume that this collision will not occur


In RAN1 NR Ad-Hoc#3 meeting:
Agreement:
· Down-select among the following two options
· Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)
· Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
· FFS on the conditions when multiplexing is allowed 
· Down-select among the following two options
· From a UE perspective, for REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, 
· Option 2-1: NZP CSI-RS can be multiplexed
· FFS: Whether or not a UE needs to be aware of the CORESET of another UE, e.g., through configuration of a ZP-CSI-RS
· FFS: Whether or not PBCH is affected for common CORESET configuration, e.g., through a configuration of ZP-CSI-RS
· Option 2-2: NZP CSI-RS is not multiplexed
· Down-select among the following two options
· Option 3-1: Within a BWP, a UE is not expected to be configured with NZP-CSI-RS in OFDM symbols for which it is configured to receive DMRS
· E.g., from a UE perspective in the slot with scheduled PDSCH, CSI-RS can be transmitted on the potential additional DMRS OFDM symbol(s), when the additional DMRS does not exist in the OFDM symbol(s).
· Note: In Option 3-1, CSI-RS is not multiplexed on the potential front-loaded DMRS OFDM symbol(s)
· Option 3-2: From a UE perspective, CSI-RS can be multiplexed on all any potential DMRS OFDM symbol locations(s)
· Note: Additional restriction from cell-/UE-group perspective will be further discussed based on the down-selection above

In RAN1#90 meeting:
Conclusion:
Regarding CSI-RS and TRS multiplexing/sharing, discuss after the TRS design is mature (target later this week)

Agreements:
· For UE’s perspective,
· For REs that is configured as a CORESET,
· NZP CSI-RS is not multiplexed.
· For REs that is in the same OFDM symbol of configured CORESET but outside of the CORESET, 
· FFS: Whether NZP CSI-RS can be multiplexed or not
Agreements:
· NR supports FDM between DMRS and PDSCH for CP-OFDM at least for some cases
· FFS the conditions for this feature
· NR supports FDM between DMRS and PUSCH for CP-OFDM at least for some cases
· FFS the conditions for this feature
· NR supports signaling for PDSCH rate matching in DMRS symbols
· FFS details
Agreements:
· When one or more of PT-RS RE(s) is overlapped with CSI-RS
· The one or more overlapping PT-RS RE(s) is punctured
Agreements:
· For collision avoidance between short PUCCH and SRS, from a UE perspective, NR supports at least the following two options on a given carrier
· Collision is defined whenever SRS and PUCCH are transmitted in the same symbol, regardless of whether there are overlapped REs or not
· Option 1-1: symbol level TDM
· (Working assumption) Option 2: Prioritize SRS or short PUCCH transmission, i.e., drop SRS or short PUCCH in case of collision
· FFS whether to have one prioritization rule, or configurable prioritization
· Examples of prioritization rules
· Example 1
· Always prioritize PUCCH over SRS
· Example 2
· If PUCCH contains ACK/NACK, prioritize PUCCH
· Otherwise prioritize SRS
· FFS the case of FDM SRS and short PUCCH

In RAN1 NR Ad-Hoc#2 meeting:
Agreements:
· In NR, for a given BWP, support the case where CSI-RS for CSI acquisition and beam management is always transmitted with the same numerology as the PDSCH of the UE if PDSCH is present
· FFS the case when PDSCH is not present
Agreements:
· Down-select among the following two options in the next meeting
· Option 1-1: From a UE perspective, CSI-RS is not multiplexed on SS block OFDM symbol(s)
· Option 1-2: From a UE perspective, CSI-RS can be multiplexed on SS block symbol(s)
Agreements:
· Down-select among the following two options in the next meeting:
· Option 2-1: From a UE perspective, CSI-RS is not multiplexed on PDCCH OFDM symbol(s) for a slot 
· Option 2-2: From a UE perspective, CSI-RS can be multiplexed on PDCCH OFDM symbol(s) for a slot 
· Note: PDCCH decoding behavior at UE side will not be changed by Option 2-2.
· Note: up to each company to define PDCCH OFDM symbols based on the max possible number of symbols or the configured PDCCH OFDM symbols for the slot
Agreements:
· Study further aspects related to DMRS and data multiplexing in DL and UL considering 14 and 7 symbol slots/mini-slots, 1 vs. 2 front loaded DM-RS symbols, additional DM-RS, etc.
· Study further aspects related to possibly power boosting DM-RS (performance, complexity, spec impact)
Agreements:
· Study further how to handle DM-RS and SS block collision (if any)
· E.g., changing DM-RS symbol(s) position in time domain, no PDSCH transmission on the collided PRBs, dropping the DM-RS symbol in collision, etc.
Agreements:
· Study further how to handle PT-RS collision with CSI-RS
References
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