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Introduction
In this contribution, we summarize companies’ views on maintenance of Rel-15 NR CSI measurement.
Mapping between DCI codepoints and configured trigger states
In current specification, the rule of mapping between DCI codepoints and configured CSI trigger states applies for both the cases with or without MAC CE selection. However, it is pointed out in [2] that current RAN1 specification is not clear about how the MAC CE selected trigger states are mapped to the DCI codepoints. In fact, TS 38.321 has already defined the mapping between DCI codepoints and MAC CE selected trigger states. Hence the following draft CR to TS 38.214 is proposed.

	[bookmark: _Toc525748082]5.2.1.5	 Triggering/activation of CSI Reports and CSI-RS
[bookmark: _Toc525748083]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', ‘periodic', or ‘semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein the CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one DCI with non-zero CSI request per slot. A UE is not expected to be configured with different TCI-StateId’s for the same aperiodic CSI-RS resource ID configured in multiple aperiodic CSI-RS resource sets with the same triggering offset in the same aperiodic trigger state. A UE is not expected to receive more than one aperiodic CSI report request for transmission in a given slot. A UE is not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.
-	When all the bits of CSI request field in DCI are set to zero, no CSI is requested.





[bookmark: _Hlk498207844]-	When the number of configured CSI triggering states in CSI-AperiodicTriggerStateList is greater than , where  is the number of bits in the DCI CSI request field, the UE receives a selection command [10, TS 38.321] used to map up to  trigger states to the codepoints of the CSI request field in DCI.  is configured by the higher layer parameter reportTriggerSize where . When the HARQ/ACK corresponding to the PDSCH carrying the selection command is transmitted in the slot n, the corresponding action in [10, TS 38.321] and UE assumption on the mapping of the selected CSI trigger state(s) to the codepoint(s) of DCI CSI request field shall be applied starting from slot .

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption. A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
-	For each aperiodic CSI-RS resource in a CSI-RS resource set associated with each CSI triggering state, the UE is indicated the quasi co-location configuration of quasi co-location RS source(s) and quasi co-location type(s), as described in Subclause 5.1.5, through higher layer signaling of qcl-info which contains a list of references to TCI-State's for the aperiodic CSI-RS resources associated with the CSI triggering state. If a State referred to in the list is configured with a reference to an RS associated with 'QCL-TypeD', 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 or semi-persistent located in the same or different CC/DL BWP. 
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info and without the higher layer parameter repetition is smaller than the UE reported threshold in FG 2-28 when the reported value is one of the values of {14, 28, 48}, 
	if there is only PDSCH transmitted in the same symbols as the CSI-RS, and the scheduling offset for the PDSCH is larger than or equal to Threshold-Sched-Offset, the UE applies the QCL assumption for the aperiodic CSI-RS as the QCL assumption used for the DM-RS of the PDSCH.
-	If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is equal to or greater than the UE reported threshold in FG 2-28 when the reported value is one of the values of {14,28,48}, the UE is expected to apply the QCL assumptions in the indicated TCI states for the aperiodic CSI-RS resources in the CSI triggering state indicated by the CSI trigger field in DCI.	A non-zero codepoint of the CSI request field in the DCI is mapped to a CSI triggering state according to the order of the associated positions of the up to  trigger states in CSI-AperiodicTriggerStateList with codepoint '1' mapped to the triggering state in the first position.
<Unchanged part omitted>




	Company
	Views

	ZTE
	Support the draft CR. 




If the number of configured trigger states is more than , MAC CE is used to select  trigger states from the configured ones, and DCI codepoints are mapped to the selected trigger states. In current 38.214, it is not clear how the ‘up to  trigger states’ related to the trigger states selected by MAC CE. Hence it’s not clear how the above mapping is applied to the case that MAC CE is used. In fact, in 38.321, the mapping between DCI codepoints and MAC CE selected trigger states has already been defined. In 38.214, we don’t need to describe the mapping rule for the case that MAC CE is involved.  Hence in 38.214, we only need to describe the mapping for the case when MAC CE is not used i.e. <=.  

	Intel
	Support the draft CR

	LGE
	Support

	Qualcomm
	We don’t think it really causes any confusion the current specification. 38.321 has all well defined. 

	Huawei, HiSilicon
	Agree with QC since we think that there is no confusion here. 

	Samsung
	Support

	CATT
	Support the draft CR.

	Nokia
	Support

	Ericsson
	Support



Proposal 1:  Agree on the above draft CR in R1-1812265.

Cross-numerology CSI/CSI-RS triggering
In RAN1#94bis meeting, a conclusion of not supporting cross numerology CSI-RS triggering has been captured in the Chairman notes. The following draft CR is proposed in [2] to capture this conclusion in the spec and extend it to CSI triggering using DCI, including AP CSI and SP CSI in PUSCH. 
	5.2.1.5	Triggering/activation of CSI Reports and CSI-RS
5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
<Unchanged part omitted>
The UE does not expect that aperiodic CSI-RS is transmitted before the OFDM symbol(s) carrying its triggering DCI. 
If interference measurement is performed on aperiodic NZP CSI-RS, a UE is not expected to be configured with a different aperiodic triggering offset of the NZP CSI-RS for interference measurement from the associated NZP CSI-RS for channel measurement.
If the UE is configured with a single carrier for uplink, the UE is not expected to transmit more than one aperiodic CSI report triggered by different DCIs on overlapping OFDM symbols.
The UE is not expected to receive an aperiodic CSI-RS or aperiodic CSI trigger where the numerology of PDCCH carrying the triggering DCI is different from the numerology of the corresponding aperiodic CSI-RS or aperiodic CSI report(s).
5.2.1.5.2	Semi-persistent CSI/Semi-persistent CSI-RS
<Unchanged part omitted>
If the UE has an active semi-persistent CSI-RS/CSI-IM resource configuration, or an active semi-persistent ZP CSI-RS resource set configuration, and has not received a deactivation command, the activated semi-persistent CSI-RS/CSI-IM resource set or the activated semi-persistent ZP CSI-RS resource set configurations are considered to be active when the corresponding DL BWP is active, otherwise they are considered suspended.
If the UE is configured with carrier deactivation, the following configurations in the carrier in activated state would also be deactivated and need re-activation configuration(s): semi-persistent CSI-RS/CSI- IM resource, semi-persistent CSI reporting on PUCCH, semi-persistent SRS, semi-persistent ZP CSI-RS resource set.
The UE is not expected to receive a CSI request of semi-persistent CSI in DCI 0_1 where the numerology of PDCCH carrying the DCI is different from the numerology of the corresponding semi-persistent CSI report.



	Company
	Views

	ZTE
	Support the above draft CR. If cross numerology triggering is not supported, it needs to be captured in specification to avoid confusion in implementation. Further, if cross-numerology aperiodic CSI-RS triggering is precluded, there is no reason to support cross-numerology CSI triggering for both aperiodic and semi-persistent CSI reports.

	Intel
	This issue was discussed in RAN plenary and RAN1 should follow RAN plenary decision. Where are multiple issues with the text proposal. First, RAN plenary discussion was limited to cross-carrier scheduling, DCI may have different numerology from UL for single carrier case and it is supported in Rel. 15.  Second, SUL and BWP switching are not affected according to agreements from RAN plenary.

	LGE
	In RAN1#94bis, following conclusion is captured in the Chairman’s note as:
Conclusion
Triggering A-CSI reports whose measurement resources are with different numerology from that with PDCCH is not supported in Rel-15.
As shown above, it only talks about DL which is also fine for us. However, the proposal talks about that DL (PDCCH, a-CSI-RS) and UL (a-CSI report) need to have the same numerology. In our view, this is too restrictive in the scheduling perspective and thus needs further discussion.    

	Qualcomm
	No need to be added in the specification. It was just a conclusion

	vivo
	Clarification on numerology of the corresponding aperiodic CSI report(s). If it means the numerology of the UL, this is not precluded by the previous conclusion. 

	Huawei, HiSilicon
	Share similar view with LGE and we think that further restriction/alignment between DL and UL numerology is not needed.  

	Nokia
	Agree with LGE.

	Ericsson
	Do not support the proposal. Similar concerns as LGE.



Proposal 2:
At least capture this conclusion in 38.214.
Triggering A-CSI reports whose measurement resources are with different numerology from that with PDCCH is not supported in Rel-15.

[bookmark: _GoBack]Section 5.2.1.5.1 of 38.214:
The UE is not expected to receive an aperiodic CSI-RS or aperiodic CSI trigger where the numerology of PDCCH carrying the triggering DCI is different from the numerology of the corresponding aperiodic CSI-RS [or aperiodic CSI report(s)].

Port index signaling for non-PMI feedback
It is proposed in [4] to change the port index signaling for non-PMI feedback with the following rule in order to reduce RRC signaling overhead.
	-------------------------------- Begin of draft CR to Section 5.2.1.4.2 of 38.214 ---------------------------------
< Unchanged part omitted >
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to ‘cri-RI-CQI’, 




-	if the UE is configured with higher layer parameter non-PMI-PortIndication contained in a CSI-ReportConfig, r ports are indicated in the order of layer ordering for rank r and each CSI-RS resource in the CSI resource setting is linked to the CSI-ReportConfig based on the order of the associated NZP-CSI-RS-ResourceId in the linked CSI resource setting for channel measurement given by higher layer parameter resourcesForChannelMeasurement. The configured higher layer parameter non-PMI-PortIndication contains a sequence  of port indices, where  are the CSI-RS port indices associated with rank ν and  where is the number of ports in the CSI-RS resource. The UE shall assume that port indices associated with rank ν are in ascending order for each codeword. The UE shall only report RI corresponding to the configured fields of PortIndexFor8Ranks.



-	if the UE is not configured with higher layer parameter non-PMI-PortIndication, the UE assumes, for each CSI-RS resource in the CSI resource setting linked to the CSI-ReportConfig, that the CSI-RS port indices  are associated with ranks  where  is the number of ports in the CSI-RS resource.

-	When calculating the CQI for a rank, the UE shall use the ports indicated for that rank for the selected CSI-RS resource. The precoder for the indicated ports shall be assumed to be the identity matrix scaled by .
-------------------------------- End of text proposal Section 5.2.1.4.2 of 38.214 -----------------------------------



	Company
	Views

	MediaTek
	Support

	ZTE
	Not supportive. We appreciate the motivation of trying to reduce RRC signalling overhead. However, it seems this change in 38.214 alone is not sufficient to reduce the RRC overhead. It requires a change in 38.331 to implement this restriction which will lead to a big change on the related RRC signalling structure.  A way to implement this is to define per-CW bitmaps which has been discussed before.  At this stage, we are afraid it’s too late to do such change in RAN2.

	Intel
	Share the same view as ZTE. We support the intention, but it is not clear if we can achieve RRC size reduction by this proposal in RAN1.

	LGE
	Not support. We understand the intention of this proposal, but as ZTE commented, the following RRC impact is quite large.  

	Qualcomm
	Not support. Even if RRC overhead reduction is possible by this proposal, at this stage of Rel-15 is not an essential change. 

	Huawei, HiSilicon
	No Support. It is too late to update/introduce further restriction mechanisms of RRC signalling for non-PMI reporting. The parameter of non-PMI-PortIndication is optional anyway. 

	Samsung
	Fully agree with ZTE. This is not just related issue to 214, but also related to 331. Considering current situation of Re1-15 implementation, keeping current specification than reducing RRC signalling overhead is highly preferred. 

	CATT
	Do not support.

	Nokia
	Not support.  The change is non-essential.

	Ericsson
	While we think that such a restriction generally would not impact performance, it does indeed require ASN.1 update in order to realize the overhead reduction. Since ASN.1 is frozen, it is too late to do any optimizations at this stage. Therefore, we do not support the proposal.



How to deal with the CSI request on non-active BWPs
CATT proposes to explicitly capture the following previous conclusion on dropping the triggered CSI reports of non-active BWPs.
Conclusion:
· When triggered for aperiodic CSI reporting with an aperiodic trigger state associated with multiple CSI reports:
· Triggered CSI reports associated with non-active BWPs (in the slot of the CSI reference resource) are dropped and are not reported by the UE while the remaining CSI reports associated with active BWPs are reported
	[bookmark: _Toc517439480]5.2.1.5.1	Aperiodic CSI Reporting/Aperiodic CSI-RS
-------------------   omitted  -----------------
[bookmark: _Hlk500778920]For CSI-RS resource sets associated with Resource Settings configured with the higher layer parameter resourceType set to 'aperiodic', periodic', or semi-persistent', trigger states for Reporting Setting(s) (configured with the higher layer parameter reportConfigType set to 'aperiodic') and/or Resource Setting for channel and/or interference measurement on one or more component carriers are configured using the higher layer parameter CSI-AperiodicTriggerStateList. For aperiodic CSI report triggering, a single set of CSI triggering states are higher layer configured, wherein CSI report associated with the a CSI triggering states can be associated with any candidate DL BWP. A UE is not expected to receive more than one aperiodic CSI report request for a given slot. When Aa UE is triggered with a CSI report for a non-active DL BWP, the triggered CSI report is dropped and not reported. not expected to be triggered with a CSI report for a non-active DL BWP. A trigger state is initiated using the CSI request field in DCI.
-------------------   omitted  -----------------

-	When the number of CSI triggering states in CSI-AperiodicTriggerStateList is less than or equal to , the CSI request field in DCI directly indicates the triggering state and the UE's quasi co-location assumption.




	Company
	Views

	CATT
	Support

	Ericsson
	Support

	Intel
	We are OK with the proposal

	LGE
	We are ok with first and third correction. Regarding second correction, we think current wording is better. 

	Qualcomm
	No need to change the specification. For us, this is just one of those conclusions which does no need to be added it in the specification. 

	Huawei, HiSilicon
	Support in principle, details can be discussed and updated in CSI reporting section. 

	Samsung
	OK

	Nokia
	We are OK with the proposal.



Proposal 3:  Agree on the above TP from R1-1812600.

Edge subbands in configured CSI reporting band
In last meeting, it is agreed that the density of CSI-RS in each subband should equal to the configured CSI-RS density. It is proposed in [10] to further restrict that the edge sub-bands cannot contain RBs less that configured sub-band size.
	--- Start of text proposal to Section 5.2.1.4 in TS 38.214 ---
>>>> unchanged text omitted <<<<
The reportFreqConfiguration contained in a CSI-ReportConfig indicates the frequency granularity of the CSI Report. A CSI Reporting Setting configuration defines a CSI reporting band as a subset of subbands of the bandwidth part, where the reportFreqConfiguration indicates: 
-	the csi-ReportingBand as a contiguous or non-contiguous subset of subbands in the bandwidth part for which CSI shall be reported.
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband where a CSI-RS resource linked to the CSI Report setting has the frequency density of each CSI-RS port per PRB in the subband less than the configured density of the CSI-RS resource.
-	If a CSI-IM resource is linked to the CSI Report Setting, a UE is not expected to be configured with csi-ReportingBand which contains a subband where not all PRBs in the subband have the CSI-IM REs present.
-	A UE is not expected to be configured with csi-ReportingBand which contains a subband consisting of less RBs than the subbandSize.
-	wideband CQI or subband CQI reporting, as configured by the higher layer parameter cqi-FormatIndicator. When wideband CQI reporting is configured, a wideband CQI is reported for each codeword for the entire CSI reporting band. When subband CQI reporting is configured, one CQI for each codeword is reported for each subband in the CSI reporting band.
-	wideband PMI or subband PMI reporting as configured by the higher layer parameter pmi-FormatIndicator. When wideband PMI reporting is configured, a wideband PMI is reported for the entire CSI reporting band. When subband PMI reporting is configured, except with 2 antenna ports, a single wideband indication (i1 in Subclause 5.2.2.2) is reported for the entire CSI reporting band and one subband indication (i2 in subclause 5.2.2.2) is reported for each subband in the CSI reporting band. When subband PMIs are configured with 2 antenna ports, a PMI is reported for each subband in the CSI reporting band. 
>>>> unchanged text omitted <<<<
--- End of draft CR ---



	Company
	Views

	Qualcomm
	Support
For nominal SB, since it is always multiple of 4, we only need to check the CSI-RS presence in first two RBs so as to determine the validation of CSI-RS presence.
For edge SB, it can have odd number of RBs, only checking the CSI-RS presence in the first two RBs does not suffice. For half-density case, the UE needs to consider the starting RB index of the edge SBs, or consider whether there are odd/even number of RBs in the edge SBs.

	ZTE
	More discussion is needed. This is more restrictive than LTE as LTE allows such case.  It’s hard for us to understand what extra complexity is introduced without the proposed restriction. 

	Intel
	More discussion is needed. In our understanding the issue was addressed in the previous RAN1 meeting and no further restrictions needed.

	LGE
	Similar view with ZTE and Intel that no further restriction on sub-band size is needed. 

	Huawei, HiSilicon
	Not essential. It is a big restriction on Network side. Actually the cases are allowed in LTE, so UE implementation complexity is not an issue.

	Samsung
	Considering CSI-RS density and repetition, necessity of this proposal can be quite different.  If we consider all the cases, the specification changes can be large. Moreover, this proposal may provide more accuracy on CSI measurement, however, brings huge restrictions.  

	CATT
	This is not an essential correction.

	Nokia
	This issue is covered in Section 7 of the CSI reporting feature lead summary, where we have agreed with Ericsson’s comments that the proposal is too restrictive.

	Ericsson
	The above proposal is too restrictive in our view. Given a certain BWP size and the restriction of possible subband sizes, it is unavoidable that some edge subbands are smaller than the nominal subband size. Such behaviour is not new and is present also for LTE. Even though the edge subband size is smaller than the nominal subband size, it could still be useful to acquire CSI for that subband.
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