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[100e-NR-eMIMO-MUCSI-03] Email approval for a TP addressing the issues summarized in R1-2001157 (H2/E.1/E.2/E.3) by 2/28 – Eko (Samsung)
the following is the current status per phase-1 FL summary with the associated TP for TS38.214 [1]:
Finalize the corresponding combined TP  
· [Part1] The TPs associated with E.1, E.2, E and E.3 are agreed in principle
· [Part2] Whether the TP in H.2 is necessary still needs to be discussed

For Part 2, the discussion starts from the following arguments given by Samsung: 
· Argument 1: There should be consistency on how payload is specified in 212. It is strange that payload of some PMI components are specified for each layer, and for some, they are specified as a total across layers. 
· Argument 2: Regarding the ambiguity, and comments that ”The per-layer payload can easily be figured out from the description in 214”, I give one example below.
· For rank 2, if payload of bitmaps is not captured per layer (which is the case in current spec), then the payload of bitmaps for layer 1 and 2 can be: 
· Alt1: (2LM, 2LM) (This is the agreement)
· Alt2: (X,Y), where X < 2LM, Y > 2LM such that X+Y = 4LM. I can come up with a mapping which maps the indicators for the bitmaps (,) to UCI bits (X,Y). 
· [bookmark: _GoBack]Argument 3: [Disagreeing with Huawei’s comment “For Rel-16 eTypeII, we have deliberately designed to share UL payload across layers up to the UE implementation. Therefore, strictly speaking fixed payload size per layer from gNB point of view does not occur for Rel-16 eTypeII.] The payload of bitmap is fixed, and is not up to UE implementation. Also, the max payload of amp/phase coefficients is also fixed, and is not up to UE implementation. The only freedom the UE has is that the UE can choose #NZ coefs across layers freely such that the total #NZ coefs. is within the upper bound 2K0 and per layer #NZ coefs. is within the upper bound K0.

Below is the summary of phase-2 discussion on this issue.
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Part 1
The inputs from companies can be summarized in the following table.

Table 1 Summary of inputs for Part 1
	Company
	Comment

	CATT, Apple, Spreadtrum, Nokia/NSB, Samsung, OPPO, Fraunhofer/HHI, Ericsson, Qualcomm
	Support the TPs in section 2.2 of [1] as is



Part 2
The inputs from companies can be summarized in the following table.

Table 2 Summary of inputs for Part 2
	Company
	Comment

	Samsung, Apple, Spreadtrum, Nokia/NSB, OPPO, LGE, vivo, Ericsson, Fraunhofer/HHI (11)
	Support the TP in section 2.1 of [1] for H.2 as is
· Some companies argue that the TP can remove ambiguity on either the per-layer payload size of bitmap or the bitmap construction itself 
· Other companies (e.g. Nokia/NSB, Fraunhofer/HHI), although finding the TP unnecessary, can support the TP either to improve clarity or due to majority support 

	CATT, Huawei/HiSi, MotM/Lenovo, Qualcomm (6)
	Against the TP in section 2.1 of [1] for H.2 as it is either unnecessary (redundant to the description in TS 38.214) or “less critical”



With respect to the arguments given by Samsung, the content of the discussion can further be summarized as follows.
Argument 1: It can be demonstrated that the current practice of listing PMI payload sizes in TS 38.212 is not necessary for any PMI parameter whatsoever since all (if not, almost all) the PMI payload values can be inferred from TS 38.214. In light of this, skipping per-layer payload description for ,  and  in TS 38.212 does appear lop-sided and stylistically inconsistent. However, from FL perspective, despite such peculiarity, this is a matter of editor style (albeit inconsistent), yet neither essential nor functional. Therefore, this argument carries less bearing. 
Argument 3: Samsung’s response to Huawei’s assessment (that “sharing bitmap payload across layers is intended to be UE implementation issue” is not correct) was not addressed although Huawei simply responded that the TP is “less critical”. From FL perspective, for RI=2, sharing bitmap payload in a manner that allows unequal bitmap sizes across 2 layers is ruled out by the agreement and therefore not up to UE implementation.
Argument 2: Nokia and Fraunhofer pointed out that the priority rule, in combination with the payload description and sum-payload equations in TS 38.214, are sufficient to infer per-layer payload for ,  and . Albeit so, Nokia and Fraunhofer can be supportive of the TP for clarity and majority sake, respectively. Samsung further argued that it is possible to perform some unspecified bit-level (yet not ruled out by the current spec, i.e. ambiguous) operations (after the bitmap formation equations in TS 38.214 mentioned by CATT and MotM/Lenovo) that violates the agreement that for “RI=1-2, bitmap is defined per layer and of the size 2LM each” (e.g. by applying “lossless compression” to reduce the payload of layer 0 bitmap and “redundancy” to increase the payload of layer 1 bitmap. Adding per-layer bitmap payload of 2LMv would prevent such operation. Here, Qualcomm argued that if the example Samsung points out is indeed of a concern, adding the per-layer payload description alone may not suffice anyway. From FL perspective, while it is unclear why the UE would perform unspecified bit-level operations (such as compression and adding redundancy as argued by Samsung) to the bitmaps which could result in failure in UCI decoding at the gNB, it seems that more companies are receptive of the TP at least for clarity sake – at the risk of somewhat redundant description.   

FL proposal 
Based on the above summary and inputs from the participants, it is proposed that the following TPs be agreed:
For TS 38.212:
Note: Blue highlighted text indicates the location of the necessary correction and is not a part of the proposed spec description change.
	
6.3.2.1.2   CSI

Table 6.3.2.1.2-5A: Mapping order of CSI fields of one CSI report, CSI part 2 of codebookType=typeIIr16 or typeIIr16-PortSelection
	CSI report number
	CSI fields

	CSI report #n
CSI part 2, group 0
	PMI fields , from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

	CSI report #n
CSI part 2, group 1
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A: , ,  and  highest priority bits of
 highest priority bits of  and  highest priority bits of , in decreasing order of priority based on function  defined in section 5.2.3 of TS38.214, if reported

	CSI report #n
CSI part 2, group 2
	The following PMI fields , from left to right, as in Tables 6.3.2.1.2-1A/2A  lowest priority bits of  lowest priority bits of  and  lowest priority bits of , in decreasing order of priority based on function  defined in section 5.2.3 of TS38.214, if reported



1. The text above the Table 6.3.2.1.2-1A shall be updated as follows
 “The bitwidth for PMI of codebookType=typeII-r16 is provided in Tables 6.3.2.1.2-1A, where the values of , , , , , and  are given by Clause 5.2.2.2.5 in [6, TS 38.214]. “
2. The text above the Table 6.3.2.1.2-2A shall be updated as follows
“The bitwidth for PMI of codebookType=typeII-PortSelection-r16 is provided in Tables 6.3.2.1.2-2A, where the values of , , , , and  are given by Clause 5.2.2.2.6 in [6, TS 38.214]. “
3. The indicator  associated with the “Information field ” in Table 6.3.2.1.2-1A/2A for 
a. Rank 1,  shall be corrected to .
b. Rank 1,  shall be corrected to .
4. The indicator  associated with “Information field ” in Table 6.3.2.1.2-1A/2A for 
a. Rank ,  shall be corrected to .
b. Rank , shall be corrected to .
5. The indicator  associated with “Information field ” in Table 6.3.2.1.2-1A/2A for 
a. Rank ,  shall be corrected to .
b. Rank , shall be corrected to .

After Table 6.3.2.1.2-1A:
Note: the bitwidth for ,  and  shown in Table 6.3.2.1.2-1A is the total bitwidth of ,  and  up to Rank = v, respectively, and the corresponding per layer bitwidths are , , and 4, where  as defined in Subclause 5.2.2.2.5 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .
After Table 6.3.2.1.2-2A:
Note: the bitwidth for ,  and  shown in Table 6.3.2.1.2-2A is the total bitwidth of ,  and  up to Rank = v, respectively, and the corresponding per layer bitwidths are , , and 4, where  as defined in Subclause 5.2.2.2.6 in [6, TS 38.214] is the number of nonzero coefficients for layer  such that .



For TS 38.214:
	
[bookmark: _Toc29673185][bookmark: _Toc29673326][bookmark: _Toc29674319][bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc29673186][bookmark: _Toc29673327][bookmark: _Toc29674320]5.2.2.2.5	 Enhanced Type II Codebook

For 4 antenna ports {3000, 3001, …, 3003}, 8 antenna ports {3000, 3001, …, 3007}, 12 antenna ports {3000, 3001, …, 3011}, 16 antenna ports {3000, 3001, …, 3015}, 24 antenna ports {3000, 3001, …, 3023}, and 32 antenna ports {3000, 3001, …, 3031}, and UE configured with higher layer parameter codebookType set to ' typeII-r16'

*** Unchanged text is omitted ***

Let  be the index of  and  be the index of  which identify the strongest coefficient of layer , i.e., the element  of , for  and . The codebook indices of  are remapped with respect to  as , such that , after remapping. The index  is remapped with respect to  as , such that the index of the strongest coefficient is  (), after remapping. The indices of ,  and  indicate amplitude coefficients, phase coefficients and bitmap after remapping.

*** Unchanged text is omitted ***

The amplitude and phase coefficient indicators are reported as follows:
-	, ,  and   . The indicators ,  and  are not reported for .
-	The indicator  is reported for .
-	The  indicators  for which  and  are reported. 
-	The  indicators  for which  and  are reported. 
-	The remaining  indicators  are not reported and the corresponding  are reported.
-	The remaining  indicators  are not reported and the corresponding  are reported.
- The  indicators  for which ,  are reported. 
- The  indicators  for which ,  are reported. 
- The remaining  indicators  are not reported.
- The remaining  indicators  are not reported.

*** Unchanged text is omitted ***
For all values of ,  for . The nonzero elements of , identified by  are found from  , for , and from   and , for , using   as defined in 5.2.2.2.3 Table 5.2.2.2.5-4 and the algorithm:

*** Unchanged text is omitted ***


5.2.2.2.6	 Enhanced Type II Port Selection Codebook

*** Unchanged text is omitted ***

The codebooks for 1-4 layers are given in Table 5.2.2.2.6-2, where  is a -element column vector containing a value of 1 in element  and zeros elsewhere (where the first element is element 0), and the quantities  and are defined as in clause 5.2.2.2.5.



5.2.3    CSI reporting using PUSCH

[bookmark: OLE_LINK26][bookmark: OLE_LINK27]*** Unchanged text is omitted ***




When CSI reporting on PUSCH comprises two parts, the UE may omit a portion of the Part 2 CSI. Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-1, where  is the number of CSI reports configured to be carried on the PUSCH. Priority 0 is the highest priority and priority  is the lowest priority and the CSI report n corresponds to the CSI report with the nth smallest Prii,CSI(y,k,c,s) value among the  CSI reports as defined in Clause 5.2.5. The subbands for a given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered continuously in increasing order with the lowest subband of csi-ReportingBand as subband 0. When omitting Part 2 CSI information for a particular priority level, the UE shall omit all of the information at that priority level. 
[bookmark: _Hlk25262362]-	For Enhanced Type II reports, for a given CSI report , each reported element of indices   and , indexed by  and , is associated with a priority value , with  with , , and , and where  is defined in Clause 5.2.2.2.5. The element with the highest priority has the lowest associated value . Omission of Part 2 CSI is according to the priority order shown in Table 5.2.3-2, 5.2.3-1, where 

*** Unchanged text is omitted ***
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