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Time line/CPU occupy rules for beam management
The CPU occupy rules of a periodic or semi-persistent CSI report based on periodic or semi-persistent CSI-RS depend the definition of CSI reference resource. However, in current specification, there is no definition of beam management reference resource. 
Similar to the definition of reference resource for CSI, we can define the reference resource for a beam reporting, at least to facilitate the definition of active CSI-RS resources/ports and the occupancy of CPU for beam reporting. In the frequency domain, the beam reference resource is defined by the group of downlink physical resource blocks indicated by freqBand of NZP CSI-RS resource. In the time domain, the beam reference resource is defined by a beam reporting in uplink slot n by a single downlink slot n-nL1-RSRP_ref, where nL1-RSRP_ref  is the smallest value greater than or equal to for periodic or semi-persistent CSI reporting and  for AP CSI reporting, such that it corresponds to a valid downlink slot. In the above definition, the value of Z’ is according to the UE reported capability, i.e., FG2-25 and therefore enable the quick beam report within the single UE’s capability. 
The CPU occupy rule for periodic CSI reporting for beam management based on periodic NZP CSI-RS and semi-persistent CSI reporting for beam management based on periodic/semi-persistent NZP CSI-RS can be based on the above definition of reference resource for beam management. And the CPU occupy rule for aperiodic CSI reporting for CSI acquisition based on periodic/semi-persistent/aperiodic NZP CSI-RS can be reused in that for aperiodic CSI reporting for beam management. 
Text proposal-1: in Section 5.2.2.1.1 of TS38.214
	< Start of the text proposal >
[bookmark: _Toc517439485]5.2.2.1.1 CSI reference resource definition
< Unchanged parts are omitted>
The CSI reference resource for a serving cell is defined as follows, for L1-RSRP reporting:
-	In the frequency domain, the reference resource is defined by the group of downlink physical resource blocks corresponding to the band to which the derived L1-RSRP CQI value relates.
-	In the time domain, the CSI reference resource for a L1-RSRP CSI reporting in uplink slot n’ is defined by a single downlink slot n-nCQIL1-RSRP_ref,
-    where  and and  are the subcarrier spacing configurations for DL and UL, respectively
-	where for periodic and semi-persistent CSI reporting
-	if a single CSI-RS resource is configured for channel measurement nCQI_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot, or
-	if multiple CSI-RS resources are configured for channel measurement nCQIL1-RSRP_ref is the smallest value greater than or equal to , such that it corresponds to a valid downlink slot.
-	where for aperiodic CSI reporting, if the UE is indicated by the DCI to report L1-RSRP CSI in the same slot as the CSI request, nCQIL1-RSRP _ref is such that the reference resource is in the same valid downlink slot as the corresponding CSI request, otherwise nCQIL1-RSRP _ref is the smallest value greater than or equal to , such that slot n- nCQIL1-RSRP _ref corresponds to a valid downlink slot, where Z' corresponds to the delay requirement as defined in Subclause 5.4.
-	when periodic or semi-persistent CSI-RS/CSI-IM is used for channel/interference L1-RSRP measurements, the UE is not expected to measure channel/interference L1-RSRP on the CSI-RS/CSI-IM whose last OFDM symbol is received up to Z' symbols before transmission time of the first OFDM symbol of the aperiodic CSI reporting
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel L1-RSRP measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRXS Active Time no later than CSI reference resource for which the CSI reporting is performed. 
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell, CSI reporting is omitted for the serving cell in uplink slot n.
< End of the text proposal >


 
Another issue related to CPU occupation for beam management is that the value of Z for L1-RSRP computation is FFS. The value of Z for L1-RSRP is defined as the time interval between the last symbol of the PDCCH triggering the L1-RSRP report and the first uplink symbol to carry the corresponding L1-RSRP report. It can be given by Z’ plus the additional delay d, which denotes the time interval between the PDCCH triggering the L1-RSRP report and the NZP CSI-RS/SSB resource. 
The support of fast L1-RSRP reporting will benefit the system performance, especially in FR2. It has been agreed that the network can schedule an AP-CSI-RS with a shorter delay than a threshold for beam management [1]. Hence to define d with a large value is improper. We propose that the value of d can refer to the value of N2, which is used as the minimal time interval between the last symbol of PDCCH triggering the AP SRS transmission and the first symbol of SRS resource, i.e., Z = Z’+N2.
Text proposal-2: in Section 5.4 of TS38.214
	< Start of the text proposal >
5.4 UE CSI computation time
< Unchanged parts are omitted>
 and , where M is the number of updated CSI report(s) according to Subclause 5.2.1.6,  corresponds to the m-th updated CSI report and is defined as
-	 of the table 5.4-1 if the CSI is triggered without a PUSCH with either transport block or HARQ-ACK or both when L = 0 CPUs are occupied (according to Subclause 5.2.1.6) and the CSI to be transmitted in a single CSI and corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	 of the table 5.4-2 if the CSI to be transmitted corresponds to wideband frequency-granularity where the CSI corresponds to at most 4 CSI-RS ports in a single resource without CRI report and where CodebookType is set to 'TypeI-SinglePanel' or where reportQuantity is set to 'cri-RI-CQI', or
-	If reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP', is according to UE reported capability and is  , or
< End of the text proposal >


 
Clarification on CSI reporting behavior due to BWP switching
In current version of the specification, the definition on the CSI reference resource and the corresponding definition on the valid downlink slot may cause the large slot offset from the CSI reference resource to the CSI report transmission [2][3]. In specific, before the CSI report transmission, the BWP may be in the inactive state due to the BWP switching or DRX. According to the latest 38.214, the slot in the inactive BWP is not a valid downlink slot for CSI measurement. Hence, the reference resource has to refer to the slot when this BWP is in the active state before the BWP switching or DRX inactive time. 
To solve the above issue, a timer can be introduced to avoid large slot offset from the CSI reference resource to the CSI report instance, which active after BWP switching. If the value timer exceed certain threshold, no valid downlink offset can be found for CSI reporting and CSI can be dropped. If the value of the timer is smaller than the threshold, UE can find the valid downlink slot in the current BWP before BWP switching.
However, the timer is highly related to the UE capability and is not suitable for R15. One simple solution is to check whether the active DL BWP in the slot n- or n- 5 or n-4 is the same as the DL BWP for which the CSI reporting is performed. Therefore we propose to adopt following TP, similar with [2][3], to simplify the implementation of Rel-15:
Text proposal-3: in Section 5.2.2.1.1 of TS38.214
	< Start of the text proposal >
5.2.2.1.1 CSI reference resource definition
< Unchanged parts are omitted>
A slot in a serving cell shall be considered to be a valid downlink slot if:
-	it comprises at least one higher layer configured downlink or flexible symbol, and
-	it does not fall within a configured measurement gap for that UE, and
-	the active DL BWP in the slot is the same as the DL BWP for which the CSI reporting is performed, and
-	there is at least one CSI-RS transmission occasion for channel measurement and CSI-RS and/or CSI-IM occasion for interference measurement in DRX Active Time no later than CSI reference resource for which the CSI reporting is performed.
If there is no valid downlink slot for the CSI reference resource corresponding to a CSI Report Setting in a serving cell or the active BWP in the slot of CSI reference resource is not the same with the DL BWP for which CSI reporting is performed, CSI reporting is omitted for the serving cell in uplink slot n.

< End of the text proposal >



Clarification on subband numbering
In current version of the specification, when CSI report using PUSCH, the UE may omit a portion of the Part 2 CSI according to the priority order. In particular, for the same CSI report, Part 2 subband CSI of even subbands has the higher priority over that of odd subbands. However the clear reference point for subband’s numbering is not defined and it may cause the confusion in UE implementation. In Figure 2, we show an example, where (a) using the subband with CRB0 as reference point, (b) using the first subband in BWP and (c) using the first subband in CSI reporting band. We can clearly see that the different reference points may cause the different parity of the number of the same subband. The issue in rule (a) and (b) is that no Part 2 subband CSI will be reported if only even or only odd subbands are indicated by the higher layer paremeter csi-ReportingBand. Obviously, it is not the intention of the design of Part2 subband CSI omitting, and hence we propose to number the subbands indicated by csi-ReportingBand by setting the first indicated subband as subband#0.

Figure 2: The various rules for subband numbering
As discussed above, we have the following Text proposal-4 in Section 5.2.3 of TS 38.214 and Text proposal-5 in Section 6.3.1.1.2 and Section 6.3.2.1.2 of TS38.212.

Text proposal-4: in Section 5.2.3 of TS38.214
Text proposal on Section 5.2.3 of 38.214 
	< Start of the text proposal >
5.2.3 CSI reporting using PUSCH
< Unchanged parts are omitted>
When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Subclause 5.2.5. The subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand  as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
	Priority 0:
Part 2 wideband CSI for CSI reports 1 to 

	Priority 1:
Part 2 subband CSI of even subbands for CSI report 1

	Priority 2:
Part 2 subband CSI of odd subbands for CSI report 1

	Priority 3:
Part 2 subband CSI of even subbands for CSI report 2

	Priority 4:
Part 2 subband CSI of odd subbands for CSI report 2

	⁞

	Priority :
Part 2 subband CSI of even subbands for CSI report 

	Priority :
Part 2 subband CSI of odd subbands for CSI report 


< End of the text proposal >



Text proposal-5: in Section 6.3.1.1.2 and Section 6.3.2.1.2 of TS38.212
	< Start of the text proposal >
6.3.1.1.2 CSI only
< Unchanged parts are omitted>
Table 6.3.1.1.2-11: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported


where subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand  as subband 0.
< End of the text proposal >



	< Start of the text proposal >
6.3.2.1.2 CSI only
< Unchanged parts are omitted>
Table 6.3.2.1.2-5: Mapping order of CSI fields of one CSI report, CSI part 2 subband
	CSI report #n
Part 2 subband
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields  of all even subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-FormatIndicator=subbandCQI and if reported

	
	PMI subband information fields  of all odd subbands with increasing order of subband number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, if pmi-FormatIndicator= subbandPMI and if reported


where subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand  as subband 0.
< End of the text proposal >
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