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1	Introduction
In this paper, we discuss maintenance issues for NW energy saving techniques in spatial and power domains.
2	Discussion on Issues in 38.212
2.1	Issue #2-1: Mapping of CSI sub-reports to UCI bit sequence
In the CR for 38.212 [2], a note has been added to the bottom of Tables 6.3.1.1.2-13, 6.3.1.1.2-14, 6.3.2.1.2-6, and 6.3.2.1.2-7 to describe the mapping order of CSI sub-reports to the UCI bit sequence for both CSI feedback on PUSCH and PUCCH. For example, for Table 6.3.2.1.2-6, the note is as follows:

Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n, CSI part 1 of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



However, the note as written, seems to assume that there is only a single CSI report with multiple (n) CSI sub-reports. However, this precludes legacy functionality where there can be two or more CSI reports. To preserve this legacy functionality, the note should be written in such a way that still allows multiple CSI reports, but also allows one or more of the reports to contain sub-reports. A simple example of such a scenario is shown in Figure 1.
[image: ]
[bookmark: _Ref146286467]Figure 1: Example showing two CSI-ReportConfigs, one with N = 3 sub-configurations, and the other with no sub-configurations.
The following problems with the note need to be corrected:
· Problem 1: The text “i=1,2,…,n,” implies that all CSI reports contain sub-reports which is not true. One CSI report may have sub-reports, and another may not. To fix this, the notation  should be used instead.
· Problem 2: In the text “CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n”, the number of CSI sub-reports is not equal to n. The variable n represents the number of CSI reports as in legacy (not sub-reports). To fix this, a new variable should be used for the number of sub-reports, e.g., N.
· Problem 3: The text “from upper part to lower part,” does not make sense, since the Note refers to sub-reports of CSI report #i, whereas the “upper part to lower report” refers to CSI reports #1.. n. As mentioned in Problem 1, not all CSI reports necessarily contain sub-reports. To correct this the text “from upper part to lower part” should be removed.

[bookmark: _Ref145954039][bookmark: _Toc146881415]Support TP#1 for 38.212 Sections 6.3.1.1.2 and 6.3.2.1.2.
· Reason for changes
· Current text incorrectly implies that all CSI reports contain sub-reports
· Variable used for number of CSI sub-reports is incorrect
· Current text “upper part to lower part” does not make sense in the context of sub-reports when not all CSI reports necessarily contain sub-reports
· Summary of changes
· Changes to note in Tables 6.3.1.1.2-13, 6.3.1.1.2-14, 6.3.2.1.2-6, and 6.3.2.1.2-7 to fix the above issues
· Consequences if not approved
· Incorrect CSI mapping to UCI bit sequence for both CSI on PUCCH and PUSCH

------------------------------ Text Proposal (TP#1) for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2 --------------------------
*** Unchanged text omitted ***



If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to.

Table 6.3.1.1.2-12: Mapping order of CSI reports to UCI bit sequence , without two-part CSI report(s) 
	UCI bit sequence
	CSI report number

	

	CSI report #1
as in Table 6.3.1.1.2-7/7A/8/8B

	
	CSI report #2
as in Table 6.3.1.1.2-7/7A/8/8B

	
	…

	
	CSI report #n
as in Table 6.3.1.1.2-7/7A/8/8B

	[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , all CSI sub-reports within the CSI report #i are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.











If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to . If the length of UCI bit sequence  is less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.

Table 6.3.1.1.2-13: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1 if CSI report #1 is not of two parts, or
CSI report #1, CSI part 1, if CSI report #1 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	CSI report #2 if CSI report #2 is not of two parts, or
CSI report #2, CSI part 1, if CSI report #2 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	…

	
	CSI report #n if CSI report #n is not of two parts, or
CSI report #n, CSI part 1, if CSI report #n is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , either all CSI sub-reports not of two parts or CSI part 1 of all CSI sub-reports of two parts, either a CSI sub-report without two-part, or CSI part 1 of a CSI sub-report with two-part CSI, are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-13 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].  

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n ,
· all the CSI part 2 widebands of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***

[bookmark: _Hlk146210511]Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , CSI part 1 of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n ,
· CSI part 2 wideband of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report # nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.




where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

2.2	Issue #2-2: Part 2 CSI mapping order for subband CSI
In RAN1#114 the following agreement was made regarding CSI Part 2 omission order
Agreement
For CSIs across multiple sub-configurations in one CSI reportConfig map different sub-configurations based on RAN1#114 agreement in 9.7.1
· For Part 2 priority reporting level
· Option 1: for a given band type from {wideband, even subband, odd subband}, the omission order follows the priority order determined by sub-configuration index 

This has been captured in 38.214 Section 5.2.3 as follows:-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
Table 5.2.3-1: Priority reporting levels for Part 2 CSI
Priority 0:
For CSI reports 1 to , Group 0 CSI for CSI reports configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 wideband CSI for CSI reports configured otherwise
Priority 1:
Group 1 CSI for CSI report 1, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of even subbands for CSI report 1, if configured otherwise
Priority 2:
Group 2 CSI for CSI report 1, if configured as 'typeII-r16', 'typeII-PortSelection-r16' or 'typeII-PortSelection-r17'; Part 2 subband CSI of odd subbands for CSI report 1, if configured otherwise
*** Remainder of table omitted ***



In the case that subband CSI reporting is configured for a CSI-ReportConfig with sub-configurations, the above specification results in the following priority ordering for Part 2 subband CSI (from highest priority to lowest). Here we consider an example of a single CSI report (CSI report 1 in the above table) consisting of N = 3 CSI sub-reports (each corresponding to a sub-configuration):
Priority 1:
1. Even subbands of CSI report 1, sub-report 1 (csi-ReportSubConfigID=0)
2. Even subbands of CSI report 1, sub-report 2 (csi-ReportSubConfigID=1)
3. Even subbands of CSI report 1, sub-report 3 (csi-ReportSubConfigID=2)
Priority 2:
4. Odd subbands of CSI report 1, sub-report 1 (csi-ReportSubConfigID=0)
5. Odd subbands of CSI report 1, sub-report 2 (csi-ReportSubConfigID=1)
6. Odd subbands of CSI report 1, sub-report 3 (csi-ReportSubConfigID=2)
Hence, odd subbands (Priority 2) of successive CSI sub-reports are dropped first, starting with the sub-report corresponding to the sub-configuration with the highest ID (csi-ReportSubConfigID=2), followed by even subbands of successive CSI sub-reports starting with the sub-report corresponding to the sub-configuration with the highest ID.
Regarding the CSI mapping order of the CSI sub-reports to UCI bit sequence, the following agreement was made:
Agreement
Down-select from the below for priority rule determination for CSI reporting of multiple sub-configurations
· Option 1: The priority of the CSI report containing CSIs for multiple sub-configurations, is determined according to the clause 5.2.5 of TS 38.214.
· 1-b) A sub-configuration level priority is determined by the order of sub-configuration index. For Part 2 CSI corresponding to each sub-configuration, omission is at subConfig level. Follow legacy dropping rules for a CSI report containing multiple CSIs.
· CSI mapping rule across sub-configurations follow legacy specification principle
· Sub-configuration index with lower value has higher priority
· Sub-configuration index is configured in CSI report config

During the email discussion that occurred post RAN1#114 for preparation of the draft CR for 38.212 Sections 6.3.1.1.2 and 6.3.2.1.2, there was debate about the CSI mapping order and how “legacy specification principle” should be interpreted. As a result, the CSI mapping order for CSI Part 2 subband is undefined in 38.212 since it was concluded that more discussion is needed in RAN1.
In our understanding, there are two interpretations leading to two different mapping orders for the subband CSI quantities for CSI Part 2. Interpretation #1 results in a mapping of even/odd subbands that matches the Part 2 priority reporting levels as shown above. This is the same principle as used in legacy specs for multi-TRP where a CSI report consists of multiple CSIs. Interpretation #2 results in a mapping of even/odd subbands that follows a different order than the Part 2 priority reporting levels. This principle is based on the interpretation that the subband CSI mapping order for each CSI sub-report follows the same subband CSI mapping order as one legacy CSI report.
· Subband mapping order according to Interpretation 1 (matches Part 2 priority ordering):
1. [bookmark: _Hlk146210630]Even sub-bands of CSI sub-report 1
2. Even sub-bands of CSI sub-report 2
3. Even sub-bands of CSI sub-report 3
4. Odd sub-bands of CSI sub-report 1
5. Odd sub-bands of CSI sub-report 2
6. Odd sub-bands of CSI sub-report 3
· Subband mapping order according to Interpretation 2:
1. [bookmark: _Hlk146210734]Even sub-bands of CSI sub-report 1
2. Odd sub-bands of CSI sub-report 1
3. Even sub-bands of CSI sub-report 2
4. Odd sub-bands of CSI sub-report 2
5. Even sub-bands of CSI sub-report 3
6. Odd sub-bands of CSI sub-report 3
While both interpretations can be considered as “following legacy specification principle,” in our view, Interpretation #1 is beneficial from an implementation perspective in that it can lead to lower complexity. With Interpretation #1, no reordering of CSI quantities is needed when mapping the remaining Part 2 CSI quantities to the UCI bit sequence for CSI feedback, since the UCI mapping order matches the Part 2 priority order.
Based on the above, we propose the below TP which introduces a table for CSI mapping order for Part 2 subband CSI that follows the same principle as multi-TRP for which a CSI report contains multiple CSIs (compare to Table 6.3.1.1.2-11A/B). With this table, even subbands are mapped first for all CSI sub-reports, followed by odd subbands for all CSI sub-reports.

[bookmark: _Ref146206644][bookmark: _Toc146881416]Support TP#2 for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2
· Reason for changes
· Mapping order of Part 2 subband CSI is undefined in 38.212
· Summary of changes
· Introduce a table for mapping order of CSI fields of one CSI report for Part 2 subband CSI when a CSI-ReportConfig is configured with a list of sub-configurations csi-ReportSubConfigList. The table follows the same principle of Part 2 subband CSI mapping order for multi-TRP where one CSI report consists of multiple CSIs. The table results in a CSI mapping order that matches the Part 2 priority ordering.
· Consequences if not approved
· Mapping order of Part 2 subband CSI is undefined

----------------------------- Text Proposal (TP#2) for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2 ---------------------------
*** Unchanged text omitted ***
[bookmark: _Hlk146211030]Table 6.3.1.1.2-11C: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI, csi-ReportSubConfigList configured
	CSI sub-report #n
Part 2 subband
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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



*** Unchanged text omitted ***

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n,
· all the CSI part 2 widebands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
Table 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 subband, csi-ReportSubConfigList configured
	CSI sub-report #n
Part 2 subband
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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



*** Unchanged text omitted ***

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n,
· CSI part 2 wideband of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

2.3	Issue #2-3: Applicable Tables for CSI Mapping Order
During the email discussion that occurred post RAN1#114 for preparation of the draft CR for 38.212 Sections 6.3.1.1.2 and 6.3.2.1.2, there was debate about which tables are applicable for mapping order of CSI fields for a CSI sub-report. The issue was not concluded, and the draft CR [2] contains the following text which needs to be resolved for both CSI reporting on PUCCH and on PUSCH.If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.1.1.2, by replacing CSI report #n in the following Tables X, Y, Z with CSI sub-report #n. 
*** Unchanged text omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.2.1.2, by replacing CSI report #n in the following Tables X, Y, Z with CSI sub-report #n. 




2.3.1	CSI reporting on PUCCH
Analyzing 38.212, we can group the CSI mapping order tables for CSI reporting on PUCCH in Section 6.3.1.1.2 as follows.
Applicable
· Table 6.3.1.1.2-7 (CSI Part 1 + Part 2 if subband PMI/CQI not configured)
· Table 6.3.1.1.2-9 (CSI Part 1)
· Table 6.3.1.1.2-10 (CSI Part 2 wideband)
· Table 6.3.1.1.2-11 or 11C* (CSI Part 2 subband)
· Table 11C is our preference, and corresponds to Interpretation #1 on mapping order as discussed earlier in this paper (see Proposal 2). If Table 11C is agreed, then Table 11 is not applicable.

Non-applicable
· Table 6.3.1.1.2-7A/8B/9A/9B/10A/10B/11A/11B

Restricted Applicability (Type-2 SD only)
· Table 6.3.1.1.2-8/8A

The non-applicable tables are related to either (1) multi-TRP CSI reporting, or (2) Group-based RSRP reporting, neither of which are supported for NES in Rel-18.
The two tables with restricted applicability are related to L1-RSRP/SINR reporting based on CSI-RS. In our view, it is not relevant/useful to configure a CSI-ReportConfig with sub-configurations when the reportQuantity is configured for L1-RSRP/SINR at least for PD, Type-1 SD, or joint PD/Type-1 SD adaptation. Different port subset and/or power offset hypotheses in different a sub-configurations would not affect the reported RSRP/SINR. For Type-2 SD, on the other hand, since the gNB actually mutes a subset of antennas according to the triggered sub-configuration when it transmits the corresponding subset of CSI-RS resources, this can affect the reported RSRP/SINR. Hence, Tables 6.3.1.1.2-8/8A are applicable only when Type-2 SD adaptation is used.
Another issue to discuss is that some of above applicable CSI mapping order tables refer to other tables in Section 6.3.1.1.2 that define CSI bitwidths for various CSI report quantities that are not applicable for the case of a CSI-ReportConfig configured with sub-configurations, namely the following are not applicable.
Non-applicable
· Table 6.3.1.1.2-3A/3B
· Bitwidths related to Multi-TRP related report quantities
· Table 6.3.1.1.2-5
· Bitwidths related to Type-2 CSI report quantities

Based on the above discussion we propose the following

[bookmark: _Toc146881417]Support TP#3 for 38.212, Section 6.3.1.1.2
· Reason for changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined
· Summary of changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Define applicable tables for determining mapping order of CSI fields for one CSI sub-report
· Define applicable tables for determining bitwidths of CSI fields
· Consequences if not approved
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined

------------------------------------- Text Proposal (TP#3) for 38.212, Section 6.3.1.1.2 --------------------------------------
*** Unchanged text omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.1.1.2, by replacing CSI report #n with CSI sub-report #n in only the following: Tables X, Y, Z with CSI sub-report #n Table 6.3.1.1.2-7/8/8A/9/10/11C. Within these tables, only the following are applicable for providing bitwidths of CSI fields: Table 6.3.1.1.2-1/2/3/4/6/6A.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

2.3.2	CSI reporting on PUSCH
Performing a similar analysis of 38.212 Section 6.3.1.1.2, we can group the CSI mapping order tables for CSI reporting on PUSCH as follows.
Applicable
· Table 6.3.2.1.2-3 (CSI Part 1)
· Table 6.3.2.1.2-4 (CSI Part 2 wideband)
· Table 6.3.2.1.2-5 or 5E* (CSI Part 2 subband)
· Table 5E is our preference, and corresponds to Interpretation #1 on mapping order as discussed earlier in this paper (see Proposal 2). If Table 5E is agreed, then Table 5 is not applicable.

Non-applicable
· Table 6.3.2.1.2-3A/3B/4A/4B/5A/5B/5C/5D

The non-applicable tables are related to either (1) multi-TRP CSI reporting, or (2) Type-2 CSI reporging, neither of which are supported for NES in Rel-18.
Another issue to discuss is that some of above applicable CSI mapping order tables refer to other tables in Section 6.3.2.1.2 that define CSI bitwidths for various CSI report quantities that are not applicable for the case of a CSI-ReportConfig configured with sub-configurations, namely the following are not applicable.
Non-applicable
· Table 6.3.2.1.2-1/1A/2/2A/2B/8/9
· Bitwidths related to Type-2 CSI report quantities

Based on the above discussion we propose the following:
[bookmark: _Toc146881418]Support TP#4 for 38.212, Section 6.3.2.1.2
· Reason for changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined
· Summary of changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Define applicable tables for determining mapping order of CSI fields for one CSI sub-report
· Define applicable tables for determining bitwidths of CSI fields
· Consequences if not approved
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined

------------------------------------- Text Proposal (TP#4) for 38.212, Section 6.3.2.1.2 --------------------------------------
*** Unchanged text omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.2.1.2, by replacing CSI report #n with CSI sub-report #n in only the following: Tables X, Y, Z with CSI sub-report #n Table 6.3.2.1.2-3/4/5E. Within these tables, only the following are applicable for providing bitwidths of CSI fields: Table 6.3.1.1.2-1/2/3/4/6/6A.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

3	Discussion on Issues in 38.214
3.1	Issue #3-1: Counting of active CSI-RS resources/ports
In 38.214, the following text specifies how to count active CSI-RS resources/ports:[38.214 Section 5.2.1.6]
For a CSI report configuration containing sub-configuration(s) indicated in a CSI-ReportConfig, if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/] or is configured with a power offset, provided by [powerOffset],
Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.

In this text, the active resources/ports are counted according to M; however, the specification is incomplete since it says “referred by M sub-configurations among X sub-configurations,” and X is undefined.
Primarily two approaches were discussed at the end of RAN1#114 on how to define X.
· Option #1: Define X according to triggered sub-configurations
· For ap/sp-CSI reporting, N out of L sub-configurations are triggered, hence X = M = N
· For p-CSI reporting, always L = N sub-configurations are active, hence X = M = L
· Option #2: Define X according to configured sub-configurations
· For ap/sp/p-CSI reporting X = M = L

Table 1 below shows the number of active resources/ports for the example of a single P = 32 port CSI-RS resource for both Option #1 and Option #2. The table considers both PD and Type-1 SD adaptation only, since for Type-2 SD adaptation, resources are not referred to by different sub-configurations. For Type-1 SD adaptation with L = 4 configured sub-configurations, it is assumed that the port subsets have {32,16,8,4} ports in order of increasing sub-configuration ID. For L = 3 / 2 / 1, the port subsets have {32, 16, 8} / {32, 16} / {32} ports, respectively.
Assuming the UE capability on the number of active ports per CC is limited to 32 (typical value for UEs in the field), then Table 1 clearly shows that with Option #2, no more than a single sub-configuration can be configured (L = 1) without exceeding the 32-port capability, resulting in a NES feature that is useless.
[bookmark: _Ref146292351]Table 1: Number of active resources/ports for the case of a single P = 32 port CSI-RS resource referred to by multiple sub-configurations. 
	Configured Sub-configurations (L)
	Triggered Sub-Configurations (N)
	Option #1 (based on triggered  sub-configurations)
	Option #2 (base on configured  sub-configurations)

	
	
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)
	Active Resources
	Active Ports
(Type-1 SD)
	Active Ports
(PD)

	1
	1
	1
	32
	32
	1
	32
	32

	2
	1
	1
	32
	32
	2
	48
	64

	
	2
	2
	48
	64
	
	
	

	3

	1
	1
	32
	32
	3
	56
	96

	
	2
	2
	48, 40, 32
	64
	
	
	

	
	3
	3
	56
	96
	
	
	

	4
	1
	1
	32
	32
	4
	60
	128

	
	2
	2
	48, 40, 36, 32
	64
	
	
	

	
	3
	3
	56, 52, 32
	96
	
	
	

	
	4
	4
	60
	128
	
	
	



Option 1 at least allows a larger number of sub-configurations to be configured than Option 2, and in some small number of cases it allows up to N = 2 or 3 sub-configurations to be triggered without exceeding the 32-port per CC UE capability, at least for Type-1 SD. For example, with L = 4 and N = 2, the following sub-configurations can be triggered: 16 + 8, 16 + 4, 8 + 4. For N = 3, only 16 + 8 + 4 can be triggered. For PD adaptation, however, no more than N = 1 sub-configuration can be triggered without exceeding the 32 port capability for any value of L which is severely restrictive indeed.
Both Option #1 and #2 for counting CSI-RS resources/ports impose severe restrictions on the number of sub-configurations within a CSI-ReportConfig that can be either triggered (Option #1) or configured (Option #2) unless the minimum UE capability on simultaneous CSI-RS antenna ports per CC is increased above 32.
Clearly, in order to have a useful NES feature that is not unduly restricted in flexibility, the per CC UE capability on active CSI-RS ports should be larger than 32. Further, we think that triggering up to N = 3 sub-configurations would provide adequate flexibility for ap/sp CSI-reporting. In order to support up to N = 3, we make the following proposals.
[bookmark: _Toc146881419]Support active CSI-RS resource/port counting Option #1 for ap/sp-CSI reporting (based on triggered sub-configurations).
[bookmark: _Toc146881420]For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
[bookmark: _Toc146881421]For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
[bookmark: _Toc146881422]For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
For the case of Type-2 SD adaptation, where resources are not referred to multiple sub-configurations, the minimum UE capability on the number of active resources/ports can be determined by the legacy spec limit on number of resourses and ports within a resource set. For CSI reporting, at most 8 CSI-RS resources can be configured, with a maximum of 8 ports per resource when there are 3 or more resources in the set. Considering L = 4 sub-configurations, this results in at most 2 resources per sub-configuration. Hence the minimum UE capability should be 8 active resources per CC in order to avoid too small a number of resources per sub-configuration. This would translate to a minimum of 64 active ports (8 resources * 8 ports/resource) to avoid to small number of ports per resource.
[bookmark: _Toc146881423]For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
[bookmark: _Toc146881424]For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC. 
Another issue that has not yet been finalized is how to count active ports for the case of joint PD + SD adaptation. As already agreed, for PD-only adaptation or Type-2 SD-only adaptation, the ports are counted as M x P. Hence, there would be no reason to count any differently for joint PD/SD operation. Hence we propose to remove the square brackets around [and/] in the 2nd sub-bullet of the above quoted specification text from 38.214 Section 5.2.1.6.
For the case of joint PD + Type-1 SD operation, an additional formula is needed to separately account for (1) the subset of sub-configurations that are configured with both a port subset and a power offset, and (2) the subset of sub-configurations that are configured with a power offset only. We think that the following formula is quite in-line with the spirit of what has been agreed for PD-only and Type-1 SD-only adaptation:

where S1M is the set of sub-configurations amongst M that are configured with both a port subset and a power offset, and S2M is the set of sub-configurations configured with a power offset only. If all M sub-configurations are without a power offset, then this formula reduces to  which was previously agreed for Type-1 SD-only adaptation. If all sub-configuration are without a port subset, then the formula defaults to M × P which was previously agreed for PD-only adaptation.
[bookmark: _Toc146881425]For joint PD / Type-1 SD adaptation, support counting of active CSI-RS ports according to number of ports Ps in a port subset for sub-configurations configured with both a port subset and a power offset. Count according to P for sub-configurations configured with a power offset only.
Regarding the maximum number of configured sub-configurations that is supported by the specifications, we think that a maximum of 8 would be sufficient. For example, this would allow almost all combinations of 3 SD adaptation patterns and 3 power offsets (there are 9 such combinations). 
[bookmark: _Toc146881426]Support configuration of L ≤ 8 sub-configurations.
Based on the above discussion, we have the following text proposal which includes some additional wording to clearly differentiate between the resource/port counting approaches for a CSI-ReportConfig without sub-configurations and a CSI-ReportConfig configured with sub-configurations. In addition, since X = M in all of the above proposals, it is only necessary to define M for aperiodic, semi-persistent, and periodic CSI reporting; the variable X can be removed.
[bookmark: _Toc146881427]Support TP#5 for 38.214, Section 5.2.1.6
· Reason for changes
· The specification for counting of active CSI-RS resources/ports is incomplete for the case of a CSI-ReportConfig configured with sub-configurations. The current spec provides resource/port counts for when a CSI-RS resource is referred by M sub-configurations among X sub-configurations; however, X is currently undefined.
· The specification for counting of active CSI-RS ports is incomplete when one or more sub-configurations is configured for both PD and SD adaptation
· Summary of changes
· Provide definition of M (and remove X) for the case of ap/sp/p CSI reporting
· Provide a formula for counting active CSI-RS ports for the case when one or more sub-configurations are configured for both PD and SD adaptation
· Consequences if not approved
· Undefined count of active CSI-RS resources/ports for comparison with UE capability on simultaneous resources/ports per CC

----------------------------------------- Text Proposal (TP#5) for 38.214, Section 5.2.1.6 -----------------------------------
*** Unchanged text omitted ***
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the NZP CSI-RS resource active duration, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings not configured with higher layer parameter [csi-ReportSubConfigList], the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration CSI-ReportConfig containing a list of L sub-configuration(s) indicated in a CSI-ReportConfig provided by higher layer parameter [csi-ReportSubConfigList], if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	 if one or more sub-configurations are configured with a CSI-RS antenna port subset,  provided by [port-subsetIndicator], and one or more sub-configurations are configured with a power offset, provided [powerOffset].   is the subset of M sub-configurations configured with both a CSI-RS antenna port subset and a power offset, and  is the subset of M sub-configurations configured with a power offset and not configured with a CSI-RS antenna port subset,
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/]or is configured with a power offset, provided by [powerOffset],
where  is defined as the number of triggered sub-configurations for aperiodic or semi-persistent CSI reporting, and  is defined as the number of configured sub-configurations for periodic CSI reporting. Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

3.3	Issue #3-2: Alignment of “Sub-report” terminology
[bookmark: _Toc146881428]Support TP#6 for 38.214, Sections 5.2.3 and 5.2.4
· Reason for changes
· Terminology of CSIs between 38.214 and 38.212 is misaligned for the description of CSI Part 2 omission
· Summary of changes
· Change “CSIs” in 38.214 to “CSI sub-reports”
· Consequences if not approved
· Inconsistent terminology between different specifications for description of CSI Part 2 omission

-------------------------------- Text Proposal (TP#6) for 38.214, Section 5.2.3 and 5.2.4 -----------------------------------
*** Unchanged text omitted ***
[bookmark: _Toc11352132][bookmark: _Toc20318022][bookmark: _Toc27299920][bookmark: _Toc29673191][bookmark: _Toc29673332][bookmark: _Toc29674325][bookmark: _Toc36645555][bookmark: _Toc45810600][bookmark: _Toc130409802]5.2.3	CSI reporting using PUSCH
*** Unchanged text omitted ***
[bookmark: _Hlk145428220]-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs sub-reports, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
*** Unchanged text omitted ***
[bookmark: _Toc11352133][bookmark: _Toc20318023][bookmark: _Toc27299921][bookmark: _Toc29673192][bookmark: _Toc29673333][bookmark: _Toc29674326][bookmark: _Toc36645556][bookmark: _Toc45810601][bookmark: _Toc130409803]5.2.4	CSI reporting using PUCCH
*** Unchanged text omitted ***
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs sub-reports, omission of Part 2 CSI is defined in Clause 5.2.3. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

4	Discussion on RRC Parameters
An initial RRC parameter list was prepared in RAN1#114 but most of the parameters that were not stable enough to send to RAN2. Our proposed updates for the RRC parameters are shown using track changes in Annex A. The last column contains some comments explaining the proposed updates.  
[bookmark: _Toc146881429]Update the RRC parameter list for SD/PD adaptation as shown in Appendix B.
Conclusion
Based on the discussion in the previous sections we propose the following. The Text Proposals TP#1 – 6 are copied in Appendix A.
Proposal 1	Support TP#1 for 38.212 Sections 6.3.1.1.2 and 6.3.2.1.2.
Proposal 2	Support TP#2 for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2
Proposal 3	Support TP#3 for 38.212, Section 6.3.1.1.2
Proposal 4	Support TP#4 for 38.212, Section 6.3.2.1.2
Proposal 5	Support active CSI-RS resource/port counting Option #1 for ap/sp-CSI reporting (based on triggered sub-configurations).
Proposal 6	For PD and Type-1 SD, support 3 as the minimum UE capability on the number of active CSI-RS resources per CC.
Proposal 7	For Type-1 SD adaptation, support 56 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 8	For PD adaptation, support 96 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 9	For Type-2 SD, support 8 as the minimum UE capability on the number of active CSI-RS resources per CC.
Proposal 10	For Type-2 SD adaptation, support 64 as the minimum UE capability on the number of active CSI-RS antenna ports per CC.
Proposal 11	For joint PD / Type-1 SD adaptation, support counting of active CSI-RS ports according to number of ports Ps in a port subset for sub-configurations configured with both a port subset and a power offset. Count according to P for sub-configurations configured with a power offset only.
Proposal 12	Support configuration of L ≤ 8 sub-configurations.
Proposal 13	Support TP#5 for 38.214, Section 5.2.1.6
Proposal 14	Support TP#6 for 38.214, Sections 5.2.3 and 5.2.4
Proposal 15	Update the RRC parameter list for SD/PD adaptation as shown in Appendix B.

[bookmark: _In-sequence_SDU_delivery]References
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[bookmark: _Ref146106071]R1-2308733, “Introduction of Rel-18 network energy saving for NR,” Rel-18 CR 0151 to 38.212 v17.5.0, September 2023.

Appendix A – Text Proposals for 38.212 and 38.214
TP#1
· Reason for changes
· Current text incorrectly implies that all CSI reports contain sub-reports
· Variable used for number of CSI sub-reports is incorrect
· Current text “upper part to lower part” does not make sense in the context of sub-reports when not all CSI reports necessarily contain sub-reports
· Summary of changes
· Changes to note in Tables 6.3.1.1.2-13, 6.3.1.1.2-14, 6.3.2.1.2-6, and 6.3.2.1.2-7 to fix the above issues
· Consequences if not approved
· Incorrect CSI mapping to UCI bit sequence for both CSI on PUCCH and PUSCH

------------------------------ Text Proposal (TP#1) for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2 --------------------------
*** Unchanged text omitted ***



If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to.

Table 6.3.1.1.2-12: Mapping order of CSI reports to UCI bit sequence , without two-part CSI report(s) 
	UCI bit sequence
	CSI report number

	

	CSI report #1
as in Table 6.3.1.1.2-7/7A/8/8B

	
	CSI report #2
as in Table 6.3.1.1.2-7/7A/8/8B

	
	…

	
	CSI report #n
as in Table 6.3.1.1.2-7/7A/8/8B

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , all CSI sub-reports within the CSI report #i are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.











If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,  and . The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to. The CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence  starting with . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to . If the length of UCI bit sequence  is less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.

Table 6.3.1.1.2-13: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1 if CSI report #1 is not of two parts, or
CSI report #1, CSI part 1, if CSI report #1 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	CSI report #2 if CSI report #2 is not of two parts, or
CSI report #2, CSI part 1, if CSI report #2 is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	
	…

	
	CSI report #n if CSI report #n is not of two parts, or
CSI report #n, CSI part 1, if CSI report #n is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , either all CSI sub-reports not of two parts or CSI part 1 of all CSI sub-reports of two parts, either a CSI sub-report without two-part, or CSI part 1 of a CSI sub-report with two-part CSI, are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-13 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].  

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n ,
· all the CSI part 2 widebands of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***

Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI part 1 of CSI report #1 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	CSI part 1 of CSI report #2 as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	
	…

	
	CSI part 1 of CSI report #n as in Table 6.3.2.1.2-3/3A/3B or Table 6.3.1.1.2-8/8A/8B

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n , CSI part 1 of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing N CSI sub-reports, where i=1,2,…,n ,
· CSI part 2 wideband of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report # nN correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.




where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

TP#2
· Reason for changes
· Mapping order of Part 2 subband CSI is undefined in 38.212
· Summary of changes
· Introduce a table for mapping order of CSI fields of one CSI report for Part 2 subband CSI when a CSI-ReportConfig is configured with a list of sub-configurations csi-ReportSubConfigList. The table follows the same principle of Part 2 subband CSI mapping order for multi-TRP where one CSI report consists of multiple CSIs. The table results in a CSI mapping order that matches the Part 2 priority ordering.
· Consequences if not approved
· Mapping order of Part 2 subband CSI is undefined

----------------------------- Text Proposal (TP#2) for 38.212, Sections 6.3.1.1.2 and 6.3.2.1.2 ---------------------------
*** Unchanged text omitted ***
Table 6.3.1.1.2-11C: Mapping order of CSI fields of one CSI report, CSI part 2 subband, pmi-FormatIndicator= subbandPMI or cqi-FormatIndicator=subbandCQI, csi-ReportSubConfigList configured
	CSI sub-report #n
Part 2 subband
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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



*** Unchanged text omitted ***

Table 6.3.1.1.2-14: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n,
· all the CSI part 2 widebands of CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
Table 6.3.2.1.2-5E: Mapping order of CSI fields of one CSI report, CSI part 2 subband, csi-ReportSubConfigList configured
	CSI sub-report #n
Part 2 subband
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all even subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

	
	Subband differential CQI for the second TB of all odd subbands with increasing order of subband number for CSI sub-report with 2nd lowest csi-ReportSubConfigID, as in Tables 6.3.1.1.2-3/4, if cqi-FormatIndicator=subbandCQI and if reported

	
	…

	
	
PMI subband information fields  of all odd subbands with increasing order of subband number for CSI sub-report with highest csi-ReportSubConfigID, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-FormatIndicator= subbandPMI and if reported

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



*** Unchanged text omitted ***

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence , 
with two-part CSI report(s)
	UCI bit sequence
	CSI report number

	

	CSI report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	
	CSI report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #1

	
	CSI report #2, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #2

	
	…

	
	CSI report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/5D/5E,
or CSI part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSI part 2 exists for CSI report #n

	Note: For a CSI report #i containing CSI sub-reports, where i=1,2,…,n,
· CSI part 2 wideband of all CSI sub-reports are mapped to the corresponding part of UCI bit sequence of CSI report #i, from upper part to lower part in increasing order of CSI sub-report number;
· CSI sub-report #1, CSI sub-report #2, …, CSI sub-report #n correspond to the CSI sub-reports in increasing order of CSI-ReportSubConfigID.



where CSI report #1, CSI report #2, …, CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

TP#3
· Reason for changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined
· Summary of changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Define applicable tables for determining mapping order of CSI fields for one CSI sub-report
· Define applicable tables for determining bitwidths of CSI fields
· Consequences if not approved
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUCCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined

------------------------------------- Text Proposal (TP#3) for 38.212, Section 6.3.1.1.2 --------------------------------------
*** Unchanged text omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.1.1.2, by replacing CSI report #n with CSI sub-report #n in only the following: Tables X, Y, Z with CSI sub-report #n Table 6.3.1.1.2-7/8/8A/9/10/11C. Within these tables, only the following are applicable for providing bitwidths of CSI fields: Table 6.3.1.1.2-1/2/3/4/6/6A.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

TP#4
· Reason for changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined
· Summary of changes
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Define applicable tables for determining mapping order of CSI fields for one CSI sub-report
· Define applicable tables for determining bitwidths of CSI fields
· Consequences if not approved
· When a CSI-ReportConfig is configured with sub-configurations and CSI reporting is on PUSCH:
· Applicable tables for determining mapping order of CSI fields for one CSI sub-report is undefined
· Applicable tables for determining bitwidths of CSI fields is undefined

------------------------------------- Text Proposal (TP#4) for 38.212, Section 6.3.2.1.2 --------------------------------------
*** Unchanged text omitted ***
If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSI fields of one CSI sub-report is determined following the procedure in this clause 6.3.2.1.2, by replacing CSI report #n with CSI sub-report #n in only the following: Tables X, Y, Z with CSI sub-report #n Table 6.3.2.1.2-3/4/5E. Within these tables, only the following are applicable for providing bitwidths of CSI fields: Table 6.3.1.1.2-1/2/3/4/6/6A.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

TP#5
· Reason for changes
· The specification for counting of active CSI-RS resources/ports is incomplete for the case of a CSI-ReportConfig configured with sub-configurations. The current spec provides resource/port counts for when a CSI-RS resource is referred by M sub-configurations among X sub-configurations; however, X is currently undefined.
· The specification for counting of active CSI-RS ports is incomplete when one or more sub-configurations is configured for both PD and SD adaptation
· Summary of changes
· Provide definition of M (and remove X) for the case of ap/sp/p CSI reporting
· Provide a formula for counting active CSI-RS ports for the case when one or more sub-configurations are configured for both PD and SD adaptation
· Consequences if not approved
· Undefined count of active CSI-RS resources/ports for comparison with UE capability on simultaneous resources/ports per CC

----------------------------------------- Text Proposal (TP#5) for 38.214, Section 5.2.1.6 -----------------------------------
*** Unchanged text omitted ***
In any slot, the UE is not expected to have more active CSI-RS ports or active CSI-RS resources in active BWPs than reported as capability. NZP CSI-RS resource is active in a duration of time defined as follows. For aperiodic CSI-RS, starting from the end of the PDCCH containing the request and ending at the end of the scheduled PUSCH containing the report associated with this aperiodic CSI-RS. When the PDCCH candidates are associated with a search space set configured with searchSpaceLinking, for the purpose of determining the NZP CSI-RS resource active duration, the PDCCH candidate that ends later in time among the two linked PDCCH candidates is used. For semi-persistent CSI-RS, starting from the end of when the activation command is applied, and ending at the end of when the deactivation command is applied. For periodic CSI-RS, starting when the periodic CSI-RS is configured by higher layer signalling, and ending when the periodic CSI-RS configuration is released. If a CSI-RS resource is referred N times by one or more CSI Reporting Settings not configured with higher layer parameter [csi-ReportSubConfigList], the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted N times. For a CSI-RS Resource Set for channel measurement configured with two Resource Groups and  Resource Pairs, if a CSI-RS resource is referred  times by one of the  CSI-RS resources, where  is defined in clause 5.2.1.4.2, and/or one or two Resource Pairs, the CSI-RS resource and the CSI-RS ports within the CSI-RS resource are counted  times. 
For a CSI report configuration CSI-ReportConfig containing a list of L sub-configuration(s) indicated in a CSI-ReportConfig provided by higher layer parameter [csi-ReportSubConfigList], if a CSI-RS resource is referred by M sub-configurations among X sub-configurations, the CSI-RS resource is counted M times and the CSI-RS ports within the CSI-RS resource are counted as follows:
-	 if each sub-configuration, of the M sub-configurations, is configured with a CSI-RS antenna port subset, provided by [port-subsetIndicator],
-	 if one or more sub-configurations are configured with a CSI-RS antenna port subset,  provided by [port-subsetIndicator], and one or more sub-configurations are configured with a power offset, provided [powerOffset].   is the subset of M sub-configurations configured with both a CSI-RS antenna port subset and a power offset, and  is the subset of M sub-configurations configured with a power offset and not configured with a CSI-RS antenna port subset,
-	M × P if each sub-configuration, of the M sub-configurations, is configured with a list of one or more CSI-RS resources, provided by [nzp-CSI-RS-resourceList], [and/]or is configured with a power offset, provided by [powerOffset],
where  is defined as the number of triggered sub-configurations for aperiodic or semi-persistent CSI reporting, and  is defined as the number of configured sub-configurations for periodic CSI reporting. Where P is the number of ports configured by nrofPorts and  is the number of CSI-RS ports in sub-configuration s derived from the corresponding antenna port subset indicator [port-subsetIndicator] according to clause 5.2.1.4.2.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

TP#6
· Reason for changes
· Terminology of CSIs between 38.214 and 38.212 is misaligned for the description of CSI Part 2 omission
· Summary of changes
· Change “CSIs” in 38.214 to “CSI sub-reports”
· Consequences if not approved
· Inconsistent terminology between different specifications for description of CSI Part 2 omission

-------------------------------- Text Proposal (TP#6) for 38.214, Section 5.2.3 and 5.2.4 -----------------------------------
*** Unchanged text omitted ***
5.2.3	CSI reporting using PUSCH
*** Unchanged text omitted ***
-	For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a corresponding CSI report  which contains one or more CSIs sub-reports, omission of Part 2 CSI is done at a sub-configuration level within the same priority level defined by Table 5.2.3-1 where a sub-configuration with an index, provided by [csi-ReportSubConfigID], with lower value has higher priority.
*** Unchanged text omitted ***
5.2.4	CSI reporting using PUCCH
*** Unchanged text omitted ***
If any of the CSI reports consist of two parts, the UE may omit a portion of Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1. For a Reporting Setting for which the CSI-ReportConfig contains a list of sub-configurations provided by the higher layer parameter [csi-ReportSubConfigList], for a given CSI report which contains one or more CSIs sub-reports, omission of Part 2 CSI is defined in Clause 5.2.3. Part 2 CSI is omitted beginning with the lowest priority level until the Part 2 CSI code rate is less or equal to the one configured by higher layer parameter maxCodeRate.
*** Unchanged text omitted ***
----------------------------------------------------------- End Text Proposal -----------------------------------------------------------

Appendix B – Updates to RRC Parameters for SD/PD Adaptation
Page 4
Draft prETS 300 ???: Month YYYY

	4/4	
	E
	G
	H
	J
	K
	L
	M
	Ericsson Comment

	RAN2 Parent IE
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	

	CSI-ReportConfig
	csi-ReportSubConfigList
	New
	List of CSI-ReportSubConfiguration(s) in a CSI report configuration.
	[bookmark: _Hlk146793424]Number of elements in list is [1] … maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

The value of maxNrofCSI-ReportSubconfigPerCSI-ReportConfig is 8 FFS.
	 
	 
	· Propose 8 as the maximum number of sub-configurations to have some flexibility for joint PD/SD operation. For the case of 3 power offsets and 3 SD adaptation patterns, 8 would allow almost all combinations (there are 9).
· Propose 1 as the minimum number of sub-configurations for flexibility, hence remove square brackets in Column K

	CSI-ReportConfig
	csi-ReportSubConfig
	New
	Configuratione parameters in one sub-configuration of within a CSI report configuration.

The parameters are:
1) Sub-configuration ID (csi-ReportSubConfigID)
2) Either 2a) or 2b) or neither as follows:
2a1) A sub-configuration can include
- codebook subset restriction, 
- rank restriction
- N1, N2 if single panel codebook configured and additionally Ng if multi-panel codebook is configured
- twoTX-CodebookSubsetRestriction,
(Note, only codebook Type 1 is allowed),
- CSI-RS antenna port subset indication by bitmap (port-subsetIndicator) ; or
2b) A sub-configuration can include
- a list of nzp-CSI-RS-resources corresponding to the assocaited resources in the CSI resource set (nzp-CSI-RS-resourceList); or,
3) Optionally a power offset value (powerOffset)
3) A sub-configuration can include: one power offset value; or,
4) A sub-configuration can include the combination of the above parameters except for mixure of 1) and 2). 

Note 1: No simultaneous configuration of 2a1) and 2b) in a same CSI report configuration.

Note 2: A sub-configuration always contains at least one of 2) and 3).

Note 2: Applicable value ranges for “Codebook subset restriction, rank restriction, N1,N2, and Ng and twoTX-CodebookSubsetRestriction” follow existing specification and apply for the number of ports determined by port subset. 

Note 3:

For 2a), the values configured for codebook subset restriction, rank restriction, N1,N2,Ng, and twoTX-CodebookSubsetRestriction shall be consistent with the total number of enabled CSI-RS antenna ports in the bitmap port-subsetIndicator for that sub-configuration. These values override the corresponding ones in codebookConfig configured within the CSI-ReportConfig.
	FFS: Follow the parameters that can be configured in one sub-configuration.

For 2a), the value ranges for codebook subset restriction, rank restriction, N1,N2, and Ng and twoTX-CodebookSubsetRestriction follow existing specification according to codebookConfig configured within the CSI-ReportConfig
	 
	 
	· Clarify the sub-configuration content:
· 2) is for SD
· 2a) is for Type-1 SD
· 2b) is for Type-2 SD
· 3) is for PD
· A sub-configuration contains 2a) or 2b) or neither and optionally 3). A sub-configuration always contains at least one of 2) and 3).
· Clarify that the values of the parameters in 2a) shall be consistent with the number of ports in the port subset for that sub-configuration, and that they override the corresponding parameters in codebookConfig configured within the CSI-ReportConfig
· Clarify that the value ranges of the parameters in 2a) are the same as in codebookConfig configured within the CSI-ReportConfig 

	CSI-ReportSubConfig (Note: details are FFS)
	[bookmark: _Hlk146793375]csi-ReportSubConfigID
	New
	Indicates the index ID of one sub-configuration of within a CSI report configuration.
	0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] - 1
	 
	 
	· Remove RAN2 parent IE since the sub-configuration ID will need to be defined outside a CSI-ReportSubConfig (and outside a CSI-ReportConfig) so that it can also be referenced by CSI-SemiPersistentOnPUSCH-TriggerState and CSI-AssociatedReportConfigInfo for triggering N out of L sub-configurations.

	CSI-ReportSubConfig
	[bookmark: _Hlk146799334]port-subsetIndicator
	New
	Indicates (sub)set of CSI-RS antenna ports used for CSI calculation of a sub-configuration of a CSI report configuration. The value of bit equals to 1 indicates the corresponding port is enabled for CSI calculation corresponding to a sub-configuration.
	Port subset indication by bitmap – bBitmap of length PL=2/4/8/12/16/24/32 bits, where L P is the number of ports of the CSI-RS resource(s) associated with the sub-configuration
	 
	 
	· Change the variable ‘L’ to ‘P’ to avoid confusion with the number of configured sub-configurations in all of our RAN1 agreements

	CSI-ReportSubConfig
	nzp-CSI-RS-resourceList
	New
	A list that Iindicates a a subset of the CSI-RS resources from the CSI-RS resource set associated with list of nzp-CSI-RS resource(s) associated with a sub-configuration in CSI report configuration.
	List of relative IDs, each ID in between 0 and [maxNrofNZP-CSI-RS-ResourcesPerSet]-1, FFS : The maximum number of elements in the list is equal to the number of CSI-RS resources in the subset..
	 
	 
	· Clarify that the list indicates a subset of CSI-RS resources in the CSI-RS resource set associated with the sub-configuration
· Resolve the FFS on length of the list

	CSI-ReportSubConfig
	powerOffset
	New
	Indicates an offset value in a sub-configuration that is commonly applied to the configured value of the parameter powerControlOffset within each of all the CSI-RS resources assoicated with the sub-configurationresources within a resource set. A UE expects that the sub-configuration leads to a valuethe resulting power control offset is no larger than powerControlOffset. power control offset value provided in CSI resource configuration. Only legacy values are applicable for the resultinged power control offset values.
	FFS{-1..-12}
	 
	 
	· So far, we have a RAN1 agreement for PD-only adaptation where the offset would commonly apply to all resources in the set. However, for the case of joint PD/Type-2 SD, the offset should apply to only the subset of resources for that configuration. Hence, we propose to update the description to say that the offset is applied to the subset of resources associated with a sub-configuration. This update still works for PD-only or joint PD/Type-1 since in that case all resource in the set are associated with each sub-configuration.
· We do not include 0 dB in the value range, since our assumption is that the absence of the parameter powerOffset for a sub-configuration achieves 0 dB offset. Hence 0 dB is not needed.

	 
	CSI-SemiPersistentOnPUSCH-TriggerState
	Existing
	Configure a list of indication for N sub-configurations out of L sub-configurations for a triggering state where N<=L and L is the number of configured sub-configurations given by csi-ReportSubConfigList.
	The size of the list is subject to the possible combinations of N out of L sub-configurations. The value of L is maxNrofCSI-ReportSubconfigPerCSI-ReportConfig which is FFS.
	 
	per CSI trigger state
	· This row is not needed, since the next row contains the name of the RAN2 Parent IE

	
CSI-SemiPersistentOnPUSCH-TriggerState

CSI-SemiPersistentOnPUSCH-TriggerStateList

	
csi-ReportSubConfigTriggerList

[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerSPCSITriggerState]

	New
	Configures a list of sub-configuration ID(s) indication of N sub-configurations out of L configured sub-configurations for within a CSI-ReportConfig associated with for a triggering state for semi-persistent CSI reporting on PUSCH.
	List size is 1 … maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

Each element in list is a csi-ReportSubConfigID

A list of up to M1 entries, and each entry for a CSI-ReportConfig with sub-configurations has up to M2 CSI-subConfigID(s), where M2 is between 0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] -1, and M1 is between 0 to [maxNrofCSI-ReportConfigID] -1.
	 
	per CSI trigger state
	· The parameter name is too long – renamed for easier readability
· The RAN2 parent IE in Column E should be CSI-SemiPersistentOnPUSCH-TriggerState (not List) according to current 38.331 since the triggered sub-configurations are configured per trigger state
· Simplify description of value range
· Remove “per CSI trigger state” from Column M since this column is typically used to indicate whether a parameter is per Cell, per UE, or per BWP.

	 
	CSI-AssociatedReportConfigInfo
	Existing
	Configure a list of indication for N sub-configurations out of L sub-configurations for a triggering state where N<=L and L is the number of configured sub-configurations given by csi-ReportSubConfigList.
	The size of the list is subject to the possible combinations of N out of L sub-configurations. The value of L is maxNrofCSI-ReportSubconfigPerCSI-ReportConfig which is FFS.
	 
	per CSI trigger state
	· This row is not needed, since the next row contains the name of the RAN2 Parent IE

	CSI-AssociatedReportConfigInfo

CSI-AperiodicTriggerStateList
	[bookmark: _Hlk146813861]csi-ReportSubConfigTriggerList

[listOfCSI-ReportSubConfigIDsPerCSIReportConfigIDPerAPCSITriggerState]
	New
	Configures a list of indication sub-configuration ID(s) of N sub-configurations out of L configured sub-configurations for within a CSI-ReportConfig associated with for a triggering state for aperiodic CSI reporting on PUSCH.
	List size is 1 … maxNrofCSI-ReportSubconfigPerCSI-ReportConfig

Each element in list is a csi-ReportSubConfigID

A list of up to M1 entries, and each entry for a CSI-ReportConfig with sub-configurations has up to M2 CSI-subConfigID(s), where M2 is between 0 to [maxNrofCSI-ReportSubconfigPerCSI-ReportConfig] -1, and M1 is between 0 to [maxNrofCSI-ReportConfigID] -1
	 
	per CSI trigger state
	· The parameter name is too long – renamed for easier readability
· The RAN2 parent IE in Column E should be CSI-AssociatedReportConfigInfo (not List) according to current 38.331 since the triggered sub-configurations are configured per trigger state
· Simplify description of value range




image1.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject1.bin

image2.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

  

-

A

a

a

a

a

a

M


oleObject2.bin

image3.png
Npgp =2

Carrierc=0 Carrierc=1

Prics;(y,k,c,s) =0 Prijcs (v, k,c,s) =1




image4.wmf
1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a


oleObject3.bin

image5.wmf
0

a


oleObject4.bin

oleObject5.bin

oleObject6.bin

image6.wmf
1

3

2

1

0

  

-

A

a

a

a

a

a

M


oleObject7.bin

oleObject8.bin

image7.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject9.bin

oleObject10.bin

image8.wmf
)

1

(

0

a


oleObject11.bin

oleObject12.bin

oleObject13.bin

image9.wmf
)

2

(

0

a


oleObject14.bin

oleObject15.bin

oleObject16.bin

oleObject17.bin

oleObject18.bin

oleObject19.bin

image10.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

  

-

A

a

a

a

a

a

M


oleObject20.bin

oleObject21.bin

oleObject22.bin

oleObject23.bin

oleObject24.bin

image11.wmf
2

X


oleObject25.bin

oleObject26.bin

oleObject27.bin

oleObject28.bin

oleObject29.bin

oleObject30.bin

oleObject31.bin

oleObject32.bin

oleObject33.bin

oleObject34.bin

oleObject35.bin

oleObject36.bin

oleObject37.bin

oleObject38.bin

oleObject39.bin

oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

oleObject45.bin

oleObject46.bin

oleObject47.bin

oleObject48.bin

oleObject49.bin

oleObject50.bin

oleObject51.bin

oleObject52.bin

oleObject53.bin

oleObject54.bin

oleObject55.bin

oleObject56.bin

oleObject57.bin

oleObject58.bin

oleObject59.bin

oleObject60.bin

oleObject61.bin

oleObject62.bin

oleObject63.bin

oleObject64.bin

oleObject65.bin

oleObject66.bin

oleObject67.bin

oleObject68.bin

oleObject69.bin

oleObject70.bin

oleObject71.bin

oleObject72.bin

oleObject73.bin

oleObject74.bin

oleObject75.bin

oleObject76.bin

oleObject77.bin

oleObject78.bin

