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1. Introduction
This document contains summary of proposals for DMRS.
2. PTRS-DMRS association for 8Tx PUSCH with maxRank<=4
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1.4 
1.4.1 
Huawei/HiSilicon[1], vivo[2], ZTE [3], and Fujitsu[9] discuss the number of PTRS-DMRS association field for 8Tx when maxRank<=4.
	[bookmark: _Hlk159344161]Issue [1]: In previous meetings the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank>4 has been agreed, while the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank<=4 has not been decided yet. Following the current wording in TS 38.212, the legacy PTRS-DMRS association behavior (for 2Tx or 4Tx PUSCH transmission) is extended to the aforementioned undecided case, which works perfectly when one PTRS port is configured. However, when two PTRS ports are configured, only reusing legacy behavior based on Table 7.3.1.1.2-26 will incur loss of degree of freedom (DoF) under following cases:
Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	1
	2nd DMRS port which shares PTRS port 1


Case1: TPMI index 2 in the following table is indicated for a rank=4 partial-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares actually transmitted PTRS port 1 is four, while only the first two of them can be indicated by the PTRS-DMRS association field.

Table 6.3.1.5-32: Intermediate precoding matrix  for codebook2 and four-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 1
	

	2 – 3
	

	4 – 67
	


Case2: following TPMI obtained from Table 6.3.1.5-47 in TS 38.211 is indicated for a rank=4 non-coherent 8Tx PUSCH transmission, which means the number of scheduled DMRS ports that shares PTRS port 0 is three, while only the first two of them can be indicated by the PTRS-DMRS association field. Furthermore, the only scheduled DMRS port sharing PTRS port 1 wastes the LSB of the PTRS-DMRS association field.



FL: Since we have no agreement for the PTRS-DMRS association for 8Tx PUSCH transmission with maxRank<=4, I suggest to discuss and down select between Alt.1 and Alt.2. Note that “4-port PTRS-DMRS association field (TP#2 in Proposal 2 in Fujitsu[9] and proposal 4 in vivo [2])” is not captured, because many companies had concern in RAN1#115.
Issue: Whether/how to specify PTRS-DMRS association indication for the case of 8Tx UL when maxRank<=4.
· Alt 1: Only Table 7.3.1.1.2-26 is used (No spec. change).
Where, MSB and LSB are respectively used for PTRS port 0 and PTRS port 1 as specified in the current TS 38.212.
· [bookmark: _Hlk159345308]Alt 2: Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 is dynamically used.
In this way, Table 7.3.1.1.2-25 is used when layer combination between two PTRS ports is {3+1}, {4+0}, {1+3} or {0+4}, and Table 7.3.1.1.2-26 is used when layer combination between two PTRS ports is {2+2}.
	7.3.1.1.2	 Format 0_1
< omitted>
2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01” and maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
<omitted>
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


<omitted>
Table 7.3.1.1.2-26: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS ports 0 and 1
	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port which shares PTRS port 0
	
	0
	1st DMRS port which shares PTRS port 1

	1
	2nd DMRS port which shares PTRS port 0
	
	1
	2nd DMRS port which shares PTRS port 1


<omitted>



For Alt.1:
FL Proposal 2.1 (For conclusion)
· For 8Tx PUSCH, when maxRank <= 4 is configured,
· If maxNrofPorts = 1 is configured, Table 7.3.1.1.2-25 is used to for the PTRS-DMRS association indication field with 2-bit.
· If maxNrofPorts = 2 is configured, Table 7.3.1.1.2-26 is used to for the PTRS-DMRS association indication field with 2-bit.
· Note: No specification update is required.

For Alt.2:
FL Proposal 2.2 
· Adopt the following TP for TS 38.212 v18.1.0.
· Reason for change: Regarding to PTRS-DMRS association for 8Tx UL operation with 2-port PTRS, RAN1 agreement only covers the case of maxRank>4. When two PTRS ports are configured, the UE behaviour captured in the latest TS38.212 will incur loss of degree of freedom of PTRS-DMRS association for some cases.
· Summary of change: Dynamically switch the associated PTRS-DMRS association table depending on the layer combination between two PTRS ports.
· Consequence if not approved: The current spec could be interpreted as Table 7.3.1.1.2-26 (2-bits PTRS-DMRS association) is applied for the case of maxRank<=4 for 8Tx UE with 2-port PTRS, which incurs loss of degree of freedom of PTRS-DMRS association for some cases.
	7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, and the number of antenna ports equals to 2 or 4 maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
[bookmark: _Hlk149903186][bookmark: _Hlk149903180]-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-	when a PTRS port is shared by more than 2 scheduled DMRS ports, this field indicates the association between the PTRS port and scheduled DMRS ports that share this PTRS port corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25, and the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-  when none of the PTRS ports is shared by more than 2 scheduled DMRS ports, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< End of the text proposal >


Support Alt.1 (5): ZTE, Samsung,Lenovo (can live), Ericsson, QC,  
Support Alt.2 (9): Docomo, vivo, Fujitsu, Lenovo, Huawei/HiSilicon, CATT, Nokia/NSB

If we cannot agree, the consequence would be the following:
FL Proposal 2.3 (For conclusion)
· For 8Tx PUSCH, when maxRank <= 4 is configured,
· If maxNrofPorts = 1 is configured, Table 7.3.1.1.2-25 is used to for the PTRS-DMRS association indication field with 2-bit.
· If maxNrofPorts = 2 is configured, PTRS-DMRS association is undefined.

	Company
	Comment

	Docomo
	We believe the issue is valid, and we support FL Proposal 2.2 (Alt.2).

	vivo
	We support the dynamic indication between different tables in principle (Alt.2).
In our tdoc, we have given another solution for this issue. The key point is to determine the table dynamically depending on the number of actually scheduled PTRS port, which is similar with HW’s proposal. But the main difference is that we propose to use 4-bit DCI for non-coherent codebook for simplification, since there are different types of DMRS port combinations for PTRS ports (i.e., {4+0}, {3+1}, {2+2}, {1+3}, {0+4}) for non-coherent codebook, leading to different DCI overheads (2-bit or 4-bit). Thus, one simple solution is to determine the DMRS-PTRS association only depending on the number of actually scheduled PTRS ports for partial/non-coherent codebook as a unified solution, instead of the specific antenna port combinations.
FL: Thank you, but many companies had concern on 4-bit in RAN1#115. I don’t think the solution to use 4-bit will be acceptable. Let’s focus on 2-bit (Alt.2).
Based on the above analysis, considering different codebook types for 8Tx (use CodebookType is configured to indicate 8Tx transmission), we give our TP as follows.
	Reason for change:

	For partial/non-coherent 8Tx PUSCH, the number of actually scheduled PTRS ports depends on TPMI indexes. In some cases, only one PTRS port is scheduled with up to 4 layers/DMRS ports. In some other cases, two PTRS ports are actually scheduled with up to 3 layers/DMRS ports for one of the PTRS ports for non-coherent 8Tx PUSCH. Therefore, to save DCI overhead as much as possible and consider the spec effort simultaneously, different tables for PTRS-DMRS association can be used based on actually scheduled PTRS ports. If only one PTRS port is scheduled, Table 7.3.1.1.2-25 can be used with 2-bits DCI. If two PTRS ports are scheduled, different tables can be used for partial-coherent codebook and non-coherent codebook, i.e., Table 7.3.1.1.2-26 can be used with 2-bits DCI for partial-coherent codebook, and Table 7.3.1.1.2-26A can be used with 4-bits DCI for non-coherent codebook as a compromised solution to determine the DMRS-PTRS association.

	Summary of change:

	For 8Tx PUSCH with maxRank<=4, clarify the applied table for PTRS-DMRS association indication when one or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig.

	Consequences if not approved:

	If not approved, UE can’t determine the DMRS port for the PTRS port mapping based on current PTRS-DMRS association.

	Text proposal:

	7.3.1.1.2	Format 0_1
-------------------------------------------Unchanged parts are omitted-------------------------------------------
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, CodebookType is not configured, and maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" or “11”, maxRank=3 or 4 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26. 
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and "11", maxRank=2 and multipanelScheme is not configured, the MSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when two PTRS ports are configured by maxNrofPortsforSDM in PTRS-UplinkConfig, the SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, the MSB of this field indicates the association between PTRS port 0 and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field, and the LSB of this field indicates the association between PTRS port 1 and DMRS port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field, according to Table 7.3.1.1.2-25A. 
-	2 bits when one PTRS port is configured by maxNrofPortsforSDM in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10" and multipanelScheme is configured to sdmScheme, this field indicates the association between PTRS port and DMRS ports corresponding to SRS resource indicator field and Second SRS resource indicator field and/or Precoding information and number of layers field and Second Precoding information field according to Table 7.3.1.1.2-25.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is present and equals "10", multipanelScheme is configured to sfnScheme, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType is configured, maxRank<=4, multipanelScheme is not configured, and one PTRS port is scheduled, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook2 or Codebook3, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, CodebookType=Codebook4, maxRank<=4, multipanelScheme is not configured, and two PTRS ports are scheduled, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26A.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 and multipanelScheme is not configured, this field indicates the association between PTRS port and DMRS port(s) corresponding to the selected codeword according to Table 7.3.1.1.2-25B, where the selected codeword is the codeword with higher MCS for the initial PUSCH if the MCS indices of the two codewords are different for the initial PUSCH, or codeword 0 otherwise. 
-	4 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, the SRS resource set indicator field is absent, maxRank>4 and multipanelScheme is not configured, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26A.
-------------------------------------------Unchanged parts are omitted-------------------------------------------





	Samsung
	Our view is that although we don’t have an agreement, it is naturally applied by legacy rule based on maxNrofPorts in PTRS-UplinkConfig, i.e., Alt1. Even if we need to have an agreement on this issue, further optimization on PTRS-DMRS association in FR1 is not critical and not necessary. Hence we support Alt1.

	Fujitsu
	Thanks FL for the great efforts.

Ok with FL proposal 2.2 (Alt. 2) and don’t support Alt 1.

Following Alt 1, Table 7.3.1.1.2-26 (2-bits PTRS-DMRS association) is applied for 8Tx UE with 2-port PTRS and maxRank<=4. In such case, the third and the fourth DMRS ports are excluded from the association for some 8-port precoders if the PTRS port is shared by more than two layers, as captured in FL summary. For example, the rank-4 precoders .
However, when maxRank>4 is configured, Table 7.3.1.1.2-26A (4-bits PTRS-DMRS association) is applied following RAN1 agreement. In such case, for the same rank value, e.g., Rank-4, all the four DMRS ports could be used for the association. Therefore, different association is applied for the same rank value depending on the maxRank configuration, which doesn’t make sense at all.

Hence, we are Ok with FL proposal 2.2 (Alt. 2) and don’t support Alt 1.

	ZTE
	Support Alt. 1, which is aligned with the legacy that the interpretation of PTRS-DMRS association indication field depends on the maxNrofPorts in PTRS-UplinkConfig and without any spec changes.

Besides, we have strong concern of Alt.2 with the followings:
· Given that Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26 are dynamically switched based on the indicated layer combination between two PTRS ports, it will drastically increase the implementation complexity in both UE side and gNB side when considering a terrific amount of TPMI/SRI indications have specified for 8Tx PUSCH when maxRank<=4 (see Table 1 and Table 2 as below). In this sense, the worst situation is that PTRS-DMRS association of up to 704 TPMI indications should be implemented when 8Tx PUSCH with codebook3 in CB scheme, and that of up to 162 SRI indications should be implemented when 8Tx PUSCH with NSRS=8 should be implemented. Especially and unfortunately, for NCB scheme, once the association between PTRS and SRS is reconfigured, the PTRS-DMRS association based on each SRI indication have to be derived and implemented again.
Table 1  Amount of TPMI indications for 8Tx PUSCH with maxRank <= 4 in CB scheme
	
	Coodbook2
	Coodbook3
	Coodbook4

	one-layer
	32
	16
	8

	two-layer
	272
	104
	28

	three-layer
	264
	304
	56

	four-layer
	68
	280
	70

	Sum
	636
	704
	162



Table 2  Amount of SRI indications for 8Tx PUSCH with Lmax <= 4 in NCB scheme
	
	N SRS = 5
	N SRS = 6
	N SRS = 7
	N SRS = 8

	one-layer
	5
	6
	7
	8

	two-layer
	10
	15
	21
	28

	three-layer
	10
	20
	35
	56

	four-layer
	5
	15
	35
	70

	Sum
	30
	51
	98
	162



· Notably, the main motivation of Alt. 2 is to perfectly/fully indicate PTRS-DMRS association when 8Tx PUSCH with maxRank <= 4 and maxNrofPorts = 2 as ventilated by some proponents. Keep this in mind, for 8Tx PUSCH with maxRank > 4 and maxNrofPorts = 2, Table 7.3.1.1.2-26 is used to interpret PTRS-DMRS association indication field with 4bits, where 2 MSBs and 2LSBs are used for PTRS port 0 and PTRS port 1 respectively, that means up to 1 out of up to 4 DMRS ports can be indicated to associate with PTRS port 0/1. However, for the case of NCB scheme, if one PTRS port is associated with more than four DMRS ports (e.g., the indicated layer combination between two PTRS ports is {5+3}, {6+2}, {7+1}, {3+5} {2+6} or {1+7} when eight-layer based PUSCH), the fifth, sixth and seventh DMRS ports are excluded, which is deviated with the motivation of Alt. 2. Consequently, do we need to fix the same issue for the case of 8Tx PUSCH with maxRank > 4 and maxNrofPorts = 2 with further spec changes? Besides, it is worth noting that the same flaw is also existing in the current specs for the case of (i) 4Tx PUSCH with Lmax= 3 or 4 and maxNrofPorts = 2 when NCB scheme, (ii) MTRP PUSCH repetition in TDM scheme when maxRank <=3 or 4 and maxNrofPorts = 2. Wherein, both cases include the scenario that PUSCH transmitted even in FR2, which is more sensitive to PTRS tracking.

· It is unclear the practical performance gain of Alt. 2. Note that 8Tx PUSCH only can be performed in FR1, the accuracy of PTRS tracking is not critical. Nevertheless, even go with the legacy rule (i.e., Alt. 1), it can be ensured by network scheduling that at least the worst DMRS port cannot be associated with PTRS port 0/1, which is totally sufficient to 8Tx UL transmission in FR1.

	Lenovo
	We are fine with FL Proposal 2.2 for solving the issue on loss of freedom degree of PTRS-DMRS association for some cases. If there is concern on the increasing realization complexity and no consensus on the actual performance benefit, we can live up with FL Proposal 2.1 for conclusion.

	Huawei, HiSilicon
	Support Alt.2. We have strong concern regarding Alt.1, given that we haven’t seen any convictive reason denying Alt.2 until now.
@ZTE: Thanks for your detailed analysis, while some of the them is a little bit confusing for us and we’d like to share our understanding:
Regarding the first argument, ‘implementation complexity’, from our understanding, the number of TPMI/SRI in the current 8Tx design only impacts the condition length of a one-shot discriminant, which brings negligible implementation complexity.
Regarding the second argument, I’d like to ask a question, leaving alone the commercialization situation of NCB, whether the weird configuration (i.e., {1+7}) can be perfectly avoided by gNB configuration? I guess the answer will be YES, ZTE is also a strong enough infrastructure vendor right? Then, whether the loss of degree of freedom of PTRS-DMRS association for 8Tx maxRank<=4 UL operation with 2-port PTRS can be perfectly avoided by gNB configuration? At least from our understanding the answer is no, and this is exactly the reason why we propose aforementioned text proposal.
Regarding the third argument, I’m a little bit surprising to see ‘the accuracy of PTRS tracking is not critical’. What you mean is, what all DMRS experts, including you, have discussed for more than half a release, is unimportant? Then it is who insisting 4-bit PTRS-DMRS association should be applied for 8Tx maxRank>4 UL operation with 2-port PTRS?  

	Ericsson
	Support Alt 1.

	QC
	We don’t think this is a critical issue for FR1. If the situation is still controversial, then current spec read as Alt 1 in our opinion. 

	CATT
	Fine with FL proposal 2.2 (Alt. 2).

	Nokia, NSB
	Agree with FL. We support Alt.2. Alt 1 is not very clear or restrictive.. 

	ZTE2
	@HW: Thanks for your follow-up, please see my reply to your comment as following.
Re your comment on our first concern of Alt.2, it is somehow arbitrary to assess that the implementation complexity is “negligible”. At least for the sake of fairness, it should reach out common understanding among all UE and gNB vendors in terms of implementation methods. Personal speaking, it is impossible to specify any “implementation methods” as per the convention of 3GPP normative work.
Re your comment on our second concern of Alt.2, do you attempt to conclude that the combinations including {5+3}, {6+2}, {7+1}, {3+5} {2+6} or {1+7} never exist in reality? If so, do we need to further specify that these layer combinations between two PTRS ports should be precluded for 8Tx PUSCH in NCB scheme due to the lack of practical usage?
Re your comment on our third concern of Alt.2, if it is true that the accuracy of PTRS tracking is deemed critical in FR1, 5-bit (rather than 4-bit) PTRS-DMRS association indication field should be adopted for the case of layer combination between two PTRS ports is {5+3} or {3+5}, where 3-bit is used to  indicate one out of five DMRS ports associated with one PTRS port, and 2-bit is used to indicate one out of three DMRS ports associated with another PTRS port. Please noticed that we never proposed this even we were aware of it, because we do believe that it is rational to reach out the acceptable trade-off between indication accuracy and implementation complexity. By comparison, do you tend to introduce 5-bit indication field for the above case with further spec change to completely eliminate the loss of degree of freedom of PTRS-DMRS association? Otherwise, how to make this case flawless?

	Huawei, HiSilicon2
	@ZTE: Thanks for the follow-up, please see my reply below.
Regarding the first comment, I agree with you the convention of 3GPP normative work doesn’t touch implementation, then how to “At least for the sake of fairness, it should reach out common understanding among all UE and gNB vendors in terms of implementation methods”? Does it means, without any reasonable elaboration, I can just refuse any necessary spec. change by saying “It’s complex regarding implementation” + “The implementation should bit be discussed”? I just give a feasible candidate based on my knowledge, if you know more background about why a unacceptable high complexity is additionally introduced by aforementioned TP, I’m more than happy to learn.
Regarding the second comment, my previous reply is “whether the weird configuration (i.e., {1+7}) can be perfectly avoided by gNB configuration? I guess the answer will be YES”, which means, through reasonable configuration, it’s apparently possible for the gNB to avoid such combinations. We’re open if companies are willing to explicitly add a corresponding configuration restriction.
Regarding the third comment, firstly, leaving alone my personal assessment, it is your previous behaviour that proves your attitude towards “if it is true that the accuracy of PTRS tracking is deemed critical”, I just try to keep the same pace with your technical understanding; secondly, I’m a little bit curious and eager to be educated, when will the layer combination {5+3} or {3+5} appears? Is it still for NCB? Then I guess my reply in last paragraph is clear enough.

	Fujitsu2
	Thanks all for the discussion.
@ZTE, since your main concern is on the implementation complexity due to dynamically switching between Table 7.3.1.1.2-25 and Table 7.3.1.1.2-26, whether it is acceptable to you if we use the same table as maxRank>4 for the case of maxRank<=4? I.e., Table 7.3.1.1.2-26A (4bits association) is used for both the case of maxRank<=4 and the case of maxRank>4. In this way, there is no table switching at all and it should be able to address your concern on the complexity.
Hope this could be some middle ground acceptable to both sides.

	ZTE3
	@Fujitsu: As FL mentioned, most of companies have concern of 4-bit indication, I don’t think it could be helpful for this discussion. By comparison, we can be acceptable to use Table 7.3.1.1.2-25 only (2-bit indication) for maxRank<4 and maxNrofPorts = 2 for the sake of progress, which can avoid implementation complexity and also reach out the unified solution between the cases of maxNrofPorts = 1 or 2. More precisely, for the case of layer combination between PTRS ports is {1+3}, {4+0}, {0+4}, {1+3}, Table 7.3.1.1.2-25 is used to interpret the indication of the PTRS port associated with 3/4 DMRS port. For the case of layer combination between PTRS ports is {2+2}, Table 7.3.1.1.2-25 is used to interpret the indication of one PTRS port (e.g., PTRS port 0), then another PTRS port follow the same indication. Indeed, it is not flawless for the single case {2+2}, but it is better than using Table 7.3.1.1.2-26 (Alt.1) due to more cases of {1+3}, {4+0}, {0+4} and {1+3} can be perfectly indicated in this way, which you are very interested in.

@HW: Regarding your question “secondly, I’m a little bit curious and eager to be educated, when will the layer combination {5+3} or {3+5} appears? Is it still for NCB?”, for sure it is NCB. FYI, it cannot be possible to CB scheme due to one PTRS port can associate with up to four DMRS ports as we have already specified. Regarding your other comments, I bet it was fully elaborated by my previous replies. BTW, if you’d like to specify to preclude these configured/indicated layer combinations between two PTRS ports (almost half of all), I don’t think it is in scope of this AI. Instead, you can consider to propose this restriction in the discussion of AI of 8Tx UL first.

	Xiaomi
	Open to discuss

	ZTE4
	Based on offline discussion with companies, our suggested compromise solution (using Table 7.3.1.1.2-25 only as the interpretation for 2-bit PTRS-DMRS association indication) may be acceptable for progress, due to i) it is friendly to be implemented without dynamic switching between different tables; ii) a unified solution can be reached for both cases of maxNrofPorts = 1 and 2; iii) more cases of maxNrofPorts = 2 can be accurately indicated compared to use Table 7.3.1.1.2-26 with zero spec impact. Consequently, the following Alt.3 is provided:
For Alt.3:
Suggested Proposal 2.1
· For 8Tx PUSCH, when maxRank <= 4 is configured, Table 7.3.1.1.2-25 is used for the PTRS-DMRS association indication field with 2-bit if maxNrofPorts = 1 or 2.
· When maxNrofPorts = 2,
· If the indicated layer combination among two PTRS ports is {2+2}, Table 7.3.1.1.2-25 is used for UL PTRS port 0, and PTRS-DMRS association of UL PTRS port 1 follow that of UL PTRS port 0.
· Otherwise, Table 7.3.1.1.2-25 is used for UL PTRS port which is associated with more than two DMRS ports.

	FL
	Thank you for the discussion. However, I got offline feedback that Huawei does not accept Alt.3. Hence, I suggest to down select between Alt.1 and Alt.2 in online.

	
	

	
	

	
	

	
	

	
	

	
	



3  Editorial corrections
3.1 Clarification of antenna group (TS38.214)
Google proposes the following.
FL Proposal 3.1
· Adopt the following TP for TS 38.214 v18.1.0.
· Reason for change: For 8Tx, the antenna ports for coherent transmission are defined as an antenna port group. However, for PT-RS power boosting, the term “antenna group” is used, which has not been defined. Therefore, it is necessary to change “antenna group” for PT-RS power boosting into “antenna port group”.
· Summary of change: Change “antenna group” for PT-RS power boosting into “antenna port group” to be aligned with other sections.
· Consequence if not approved: The definition of “antenna group” is unclear.
	6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
< Unchanged parts are omitted >

When the UE is scheduled with Qp={1,2} PT-RS port(s) in uplink and the number of scheduled layers is ,





-	If the UE is configured with higher layer parameter ptrs-Power, the PUSCH to PT-RS power ratio per layer per RE  is given by , where  is shown in the Table 6.2.3.1-3, Table 6.2.3.1-3A and Table 6.2.3.1-3B according to the higher layer parameter ptrs-Power, the PT-RS scaling factor  specified in clause 6.4.1.2.2.1 of [4, TS 38.211] is given by and also on the 'Precoding Information and Number of Layers' field in DCI.
-	The UE shall assume ptrs-Power in PTRS-UplinkConfig is set to state "00" in Table 6.2.3.1-3, Table 6.2.3.1-3A, and Table 6.2.3.1-3B  if not configured or in case of non-codebook based PUSCH.
-	For partial coherent codebook-based 8TX PUSCH transmission, Lx is the number of PUSCH layers in the antenna port group which are precoded coherently with the PUSCH layer/DM-RS port that PT-RS port x is associated with, and Qp is the number of PT-RS ports scheduled to the UE.

-	When the higher layer parameter multipanelScheme is set to ‘sdmscheme’ and two SRS resource sets are configured in srs-ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2 with higher layer parameter usage in SRS-ResourceSet set to 'codebook'/’nonCodebook’, and codepoint "10" of SRS Resource Set indicator is indicated, for each PT-RS port is based on Table 6.2.3.1-3B, where Qp is the total number of PT-RS ports for the PUSCH.
< Unchanged parts are omitted >


Support/fine: Google
Concern: 
	Company
	Comment

	Docomo
	OK

	vivo
	OK

	Samsung
	OK

	Fujitsu
	ok

	OPPO
	OK

	ZTE
	OK

	Lenovo
	OK

	Huawei, HiSilicon
	OK.

	Ericsson
	OK

	QC
	Fine with this change. 

	CATT
	OK

	New H3C
	OK

	Nokia, NSB
	OK

	Sharp
	OK

	Xiaomi
	fine

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



[bookmark: _Hlk159914300]3.2 Correction of RRC parameter name (TS38.211/212/214)
CATT proposes to update RRC parameter name (enhanced-dmrs-Type to dmrs-TypeEnh) to align with TS38.331.
FL Proposal 3.2A (To 38.211)
· Adopt the following TP for TS 38.211 v18.1.0.
· Reason for change: In TS 38.331, the RRC parameter dmrs-TypeEnh-r18 is used to enable the use of enhanced DMRS type1 or enhanced DMRS type2 with field dmrs-Type. However, in TS 38.211, a parameter named enhanced-dmrs-Type is used, which is not aligned with the one in TS 38.331.
· Summary of change: Change the RRC parameter enhanced-dmrs-Type to dmrs-TypeEnh in TS 38.211 to be aligned with the one specified in TS 38.331.
· Consequence if not approved: RRC parameter for the enhanced DMRS type is misaligned between TS38.211 and TS38.331.
	6.4.1.1.3	Precoding and mapping to physical resources
<Unrelated parts are omitted>

The sequence  shall be mapped to the intermediate quantity  according to 
-	if transform precoding is not enabled, 
-	if the higher-layer parameter enhanced-dmrs-Typedmrs-TypeEnh is configured

-	otherwise

-	if transform precoding is enabled

where , , and  are given by Tables 6.4.1.1.3-1 and 6.4.1.1.3-2 and the configuration type is given by the higher-layer parameter DMRS-UplinkConfig, and both  and  correspond to . The intermediate quantity  if Δ corresponds to any other antenna ports than. 
<Unrelated parts are omitted>
7.4.1.1.2	Mapping to physical resources
<Unrelated parts are omitted>

The UE shall assume the sequence  is scaled by a factor  to conform with the transmission power specified in [6, TS 38.214] and mapped to resource elements  according to
if the higher-layer parameter enhanced-dmrs-Typedmrs-TypeEnh is configured

-	otherwise



where , , and  are given by Tables 7.4.1.1.2-1 and 7.4.1.1.2-2 and the following conditions are fulfilled:
-	the resource elements are within the common resource blocks allocated for PDSCH transmission
<Unrelated parts are omitted>
The time-domain index  and the supported antenna ports  are given by Table 7.4.1.1.2-5 where 
-	single-symbol DM-RS is used if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is not configured;
-	single-symbol or double-symbol DM-RS is determined by the associated DCI if the higher-layer parameter maxLength in the DMRS-DownlinkConfig IE is equal to 'len2';
-	basic or enhanced DM-RS multiplexing is controlled by the higher-layer parameter enhanced-dmrs-Typedmrs-TypeEnh.
<Unrelated parts are omitted>



FL Proposal 3.2B (To 38.212)
· Adopt the following TP for TS 38.212 v18.1.0.
· Reason for change: In TS 38.331, the RRC parameter dmrs-TypeEnh-r18 is used to enable the use of enhanced DMRS type1 or enhanced DMRS type2 with field dmrs-Type. However, in TS 38.212, a parameter named enhanced-dmrs-Type is used, which is not aligned with the one in TS 38.331.
· Summary of change: Change the RRC parameter enhanced-dmrs-Type to dmrs-TypeEnh in TS 38.212 to be aligned with the one specified in TS 38.331.
· Consequence if not approved: RRC parameter for the enhanced DMRS type is misaligned between TS38.212 and TS38.331.
	7.3.1.1.2	Format 0_1
<Unrelated parts are omitted>
-	Antenna ports - number of bits determined by the following
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	2 bits as defined by Tables 7.3.1.1.2-6A, if transform precoder is enabled and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=1, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, TS 38.211 [4];
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=2, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, TS 38.211 [4];
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/10A/11 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/14A/15/15A/15B/15C/15D according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=2;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/18A/19/19A/19B according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=1;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/22A/23/23A/23B/23C/23D according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=2.
-	4 bits as defined by Tables 7.3.1.1.2-38/39/40/40A/41/42/43/44/45, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=1;
-	5 bits as defined by Tables 7.3.1.1.2-46/47/48/48A/49/50/51/52/53, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=2;
-	5 bits as defined by Tables 7.3.1.1.2-54/55/56/56A/57/58/59/60/61, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=1;
-	6 bits as defined by Tables 7.3.1.1.2-62/63/64/64A/65/66/67/68/69, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=2.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively, and the value of rank is:
-	the sum of the value determined according to the SRS resource indicator field and the value determined according to the second SRS resource indicator field, if txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	the sum of the value determined according to the Precoding information and number of layers field and the value determined according to the Second Precoding information, if txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or “01”,
-	determined according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or "01". 
<Unrelated parts are omitted>
Table 7.3.1.1.2-8: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-9: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-10: Antenna port(s), transform precoder is disabled, multipanelScheme is not
configured to sdmScheme, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-10A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-11: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-12: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-13: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-14: Antenna port(s), transform precoder is disabled, multipanelScheme is not to sdmScheme, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-14A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-15: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-15A: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-15B Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-15C: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-15D: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 8
<Unrelated parts are omitted>
Table 7.3.1.1.2-16: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank=1
<Unrelated parts are omitted>
Table 7.3.1.1.2-17: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank=2
<Unrelated parts are omitted>
Table 7.3.1.1.2-18: Antenna port(s), transform precoder is disabled, multipanelScheme is not
configured to sdmScheme, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured,
maxLength=1, rank =3
<Unrelated parts are omitted>
Table 7.3.1.1.2-18A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank =3
<Unrelated parts are omitted>
Table 7.3.1.1.2-19: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank =4
<Unrelated parts are omitted>
Table 7.3.1.1.2-19A: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-19B: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=1, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-20: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank=1
<Unrelated parts are omitted>
Table 7.3.1.1.2-21: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank=2
<Unrelated parts are omitted>
Table 7.3.1.1.2-22: Antenna port(s), transform precoder is disabled, multipanelScheme is not
configured to sdmScheme, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank=3
<Unrelated parts are omitted>
Table 7.3.1.1.2-22A: Antenna port(s), transform precoder is disabled, multipanelScheme = sdmScheme, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank=3
<Unrelated parts are omitted>
Table 7.3.1.1.2-23: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank=4
<Unrelated parts are omitted>
Table 7.3.1.1.2-23A: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-23B Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-23C: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-23D: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is not configured, maxLength=2, rank = 8
<Unrelated parts are omitted>
Table 7.3.1.1.2-38: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-39: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-40: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-40A: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-41: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-42: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-43: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-44: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-45: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 8
<Unrelated parts are omitted>
Table 7.3.1.1.2-46: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-47: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-48: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-48A: Antenna port(s), transform precoder is disabled, dmrs-Type=1, multipanelScheme is configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-49: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-50: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-51: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-52: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-53: Antenna port(s), transform precoder is disabled, dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 8
<Unrelated parts are omitted>
Table 7.3.1.1.2-54: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-55: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-56: Antenna port(s), transform precoder is disabled, dmrs-Type=2, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-56A: Antenna port(s), transform precoder is disabled, dmrs-Type=2, multipanelScheme is configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-57: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-58: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-59: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-60: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-61: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1, rank = 8
<Unrelated parts are omitted>
Table 7.3.1.1.2-62: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 1
<Unrelated parts are omitted>
Table 7.3.1.1.2-63: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 2
<Unrelated parts are omitted>
Table 7.3.1.1.2-64: Antenna port(s), transform precoder is disabled, dmrs-Type=2, multipanelScheme is not configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-64A: Antenna port(s), transform precoder is disabled, dmrs-Type=2, multipanelScheme is configured to sdmScheme, enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 3
<Unrelated parts are omitted>
Table 7.3.1.1.2-65: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 4
<Unrelated parts are omitted>
Table 7.3.1.1.2-66: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 5
<Unrelated parts are omitted>
Table 7.3.1.1.2-67: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 6
<Unrelated parts are omitted>
Table 7.3.1.1.2-68: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 7
<Unrelated parts are omitted>
Table 7.3.1.1.2-69: Antenna port(s), transform precoder is disabled, dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2, rank = 8
<Unrelated parts are omitted>
7.3.1.1.3	Format 0_2
<Unrelated parts are omitted>
-	Antenna ports - number of bits determined by the following:
-	0 bit if higher layer parameter antennaPortsFieldPresenceDCI-0-2 is not configured;
-	2, 3, 4, 5 or 6 bits otherwise,
-	2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	2 bits as defined by 7.3.1.1.2-6A, if transform precoder is enabled, and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=1, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, in [4, TS38.211];
-	4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2, except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and π/2 BPSK modulation is used;
-	4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled, and dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured, π/2 BPSK modulation is used, dmrs-Type=1, and maxLength=2, where nSCID is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, in [4, TS38.211];
-	3 bits as defined by Tables 7.3.1.1.2-8/9/10/10A/11 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=1;
-	4 bits as defined by Tables 7.3.1.1.2-12/13/14/14A/15 according to the value of rank, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=2;
-	4 bits as defined by Tables 7.3.1.1.2-16/17/18/18A/19 according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=1;
-	5 bits as defined by Tables 7.3.1.1.2-20/21/22/22A/23 according to the value of rank, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is not configured, and maxLength=2.
-	4 bits as defined by Tables 7.3.1.1.2-38/39/40/40A/41, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=1;
-	5 bits as defined by Tables 7.3.1.1.2-46/47/48/48A/49, if transform precoder is disabled, dmrs-Type=1, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=2;
-	5 bits as defined by Tables 7.3.1.1.2-54/55/56/56A/57, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=1;
-	6 bits as defined by Tables 7.3.1.1.2-62/63/64/64A/65, if transform precoder is disabled, dmrs-Type=2, enhanced-dmrs-Typedmrs-TypeEnh is configured, and maxLength=2.
where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively, and the value of rank is
-	the sum of the value determined according to the SRS resource indicator field and the value determined according to the second SRS resource indicator field, if txConfig = nonCodebook and multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	the sum of the value determined according to the Precoding information and number of layers field and the value determined according to the Second Precoding information, if txConfig = codebook and multipanelScheme = sdmScheme and SRS resource set indicator field equals "10"
-	determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and multipanelScheme = sdmScheme is not configured, , or if the higher layer parameter txConfig = nonCodebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or “01”
-	determined according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook and multipanelScheme = sdmScheme is not configured, or if the higher layer parameter txConfig = codebook, multipanelScheme = sdmScheme and SRS resource set indicator field equals "00" or "01". 
<Unrelated parts are omitted>
7.3.1.2.2	Format 1_1
<Unrelated parts are omitted>
Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1
<Unrelated parts are omitted>
Table 7.3.1.2.2-7A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1
<Unrelated parts are omitted>
Table 7.3.1.2.2-8: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2
<Unrelated parts are omitted>
Table 7.3.1.2.2-8A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2
<Unrelated parts are omitted>
Table 7.3.1.2.2-9: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1
<Unrelated parts are omitted>
Table 7.3.1.2.2-9A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=1
<Unrelated parts are omitted>
Table 7.3.1.2.2-10: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2
<Unrelated parts are omitted>
Table 7.3.1.2.2-10A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2,
enhanced-dmrs-Typedmrs-TypeEnh is configured, maxLength=2
<Unrelated parts are omitted>



FL Proposal 3.2C (To 38.214)
· Adopt the following TP for TS 38.214 v18.1.0.
· Reason for change: In TS 38.331, the RRC parameter dmrs-TypeEnh-r18 is used to enable the use of enhanced DMRS type1 or enhanced DMRS type2 with field dmrs-Type. However, in TS 38.214, a parameter named enhanced-dmrs-Type is used, which is not aligned with the one in TS 38.331.
· Summary of change: Change the RRC parameter enhanced-dmrs-Type to dmrs-TypeEnh in TS 38.214 to be aligned with the one specified in TS 38.331.
· Consequence if not approved: RRC parameter for the enhanced DMRS type is misaligned between TS38.214 and TS38.331.
	[bookmark: _Toc155777339]5.1.6.2	DM-RS reception procedure
<Unrelated parts are omitted>
When receiving PDSCH scheduled by DCI format 1_1 or 1_3 by PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI or DCI format 4_2 by PDCCH with CRC scrambled by G-RNTI for multicast or G-CS-RNTI,
-	the UE may be configured with the higher layer parameter dmrs-Type and/or enhanced-dmrs-Type _r18dmrs-TypeEnh, and the configured DM-RS configuration type is used for receiving PDSCH in as defined in Clause 7.4.1.1 of [4, TS 38.211].
-	the UE may be configured with the maximum number of front-loaded DM-RS symbols for PDSCH by higher layer parameter maxLength given by DMRS-DownlinkConfig..
-	if maxLength is set to 'len1', single-symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0', 'pos1', 'pos2' or 'pos3'. 
-	if maxLength is set to 'len2', both single-symbol DM-RS and double symbol DM-RS can be scheduled for the UE by DCI, and the UE can be configured with a number of additional DM-RS for PDSCH by higher layer parameter dmrs-AdditionalPosition, which can be set to 'pos0' or 'pos1'.
-	and the UE shall assume to receive additional DM-RS as specified in Table 7.4.1.1.2-3 and Table 7.4.1.1.2-4 as described in Clause 7.4.1.1.2 of [4, TS 38.211].
<Unrelated parts are omitted>
If a UE is configured with higher layer parameter dmrs-FD-OCC-DisabledForRank1-PDSCH and the UE is scheduled with PDSCH with single DM-RS port, the UE may assume that set of orthogonal DM-RS antenna ports from the same CDM group using different set of wf(k') codes are not associated with the transmission of PDSCH to another UE. If a UE is configured with higher layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh, the UE does not expect to be configured with dmrs-FD-OCC-DisabledForRank1-PDSCH.
<Unrelated parts are omitted>
[bookmark: _Toc11352135][bookmark: _Toc20318025][bookmark: _Toc27299923][bookmark: _Toc29673194][bookmark: _Toc29673335][bookmark: _Toc29674328][bookmark: _Toc36645558][bookmark: _Toc45810603][bookmark: _Toc155777392]5.3	UE PDSCH processing procedure time
<Unrelated parts are omitted>
[bookmark: _Hlk45742881][bookmark: _Hlk500865557][bookmark: _Hlk508187268]If the first uplink symbol of the PUCCH which carries the HARQ-ACK information, as defined by the assigned HARQ-ACK timing K1 and Koffset, if configured, and the PUCCH resource to be used and including the effect of the timing advance, starts no earlier than at symbol L1, where L1 is defined as the next uplink symbol with its CP starting after  after the end of the last symbol of the PDSCH carrying the TB being acknowledged, then the UE shall provide a valid HARQ-ACK message. 
-	N1 is based on µ of table 5.3-1 and table 5.3-2 for UE processing capability 1 and 2 respectively, where µ corresponds to the one of (µPDCCH, µPDSCH, µUL) resulting with the largest Tproc,1, where the µPDCCH corresponds to the subcarrier spacing of the PDCCH scheduling the PDSCH, the µPDSCH corresponds to the subcarrier spacing of the scheduled PDSCH, and µUL corresponds to the subcarrier spacing of the uplink channel with which the HARQ-ACK is assumed to be transmitted regardless of whether or not the PDSCH reception provides a transport block for a HARQ process with disabled HARQ-ACK information as indicated by HARQ-feedbackEnabling-disablingperHARQprocess, if provided, and κ is defined in clause 4.1 of [4, TS 38.211]. 
-	For UE processing capability 2,
-	if the UE is not indicating [UE Capability name], the UE is not expected to be simultaneously configured with higher layer parameter processingType2Enabled set to 'enable' and higher layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh, and the additional processing delay d3 is 0.
-	if the UE is indicating [UE Capability name], 
-	if the UE is configured with higher layer parameter enhanced-dmrs-Type_r18dmrs-TypeEnh, the additional processing delay d3 is indicated by [UE Capability name], 
-	otherwise d3 =0.
<Unrelated parts are omitted>
[bookmark: _Toc11352149][bookmark: _Toc20318039][bookmark: _Toc27299937][bookmark: _Toc29673211][bookmark: _Toc29673352][bookmark: _Toc29674345][bookmark: _Toc36645575][bookmark: _Toc45810620][bookmark: _Toc155777412]6.1.3	UE procedure for applying transform precoding on PUSCH
<Unrelated parts are omitted>
For PUSCH transmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the DCI with the scheduling grant was received with DCI format 0_1 or 0_2 with CRC scrambled by C-RNTI, MCS-RNTI, or CS-RNTI with NDI=1 and if the UE is configured with a higher layer parameter [dynamicTransformPrecoderIndicationDCI-0-1] in pusch-Config for DCI format 0_1 or [dynamicTransformPrecoderIndicationDCI-0-2] in pusch-Config for DCI format 0_2 and the higher layer parameter is set to 'enabled', 
-	the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the Transform precoder indicator field in the DCI with the scheduling grant.
-	For pusch-TimeDomainAllocationListForMultiPUSCH in pusch-Config, the UE shall, for all PUSCH transmissions, consider the transform precoding either enabled or disabled according to Transform precoder indicator field in the DCI format 0_1 with the scheduling grant.
-	If resourceAllocation in pusch-Config for DCI format 0_1 or resourceAllocationDCI-0-2 in pusch-Config for DCI format 0_2 is set to resourceAllocationType0, or if the resource allocation is set to resource allocation type 0 according to the DCI configuration as described in clauses 7.3.1.1.2 and 7.3.1.1.3 of [6, TS 38.212], or if dmrs-Type in DMRS-UplinkConfig is set to ‘type 2’ for this PUSCH transmission, the UE does not expect that the Transform precoder indicator field in the DCI with the scheduling grant indicates that transform precoding is enabled.
-	If the UE is configured with the higher layer parameter enhanced-dmrs-Type-r18dmrs-TypeEnh in DMRS-UplinkConfig, and if the scheduling grant indicates that transform precoding is enabled for the scheduled PUSCH transmission, the UE ignores the higher layer parameters enhanced-dmrs-Type-r18dmrs-TypeEnh in DMRS-UplinkConfig, if configured, for the DM-RS transmission of the scheduled PUSCH transmission.
-	Otherwise,
-	If the UE is configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter transformPrecoder in pusch-Config, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
<Unrelated parts are omitted>


Support/fine: 
Concern: 

FL: Please check Proposal 3.2A (to 38.211), 3.2B (to 38.212), 3.2C (to 38.214).
	Company
	Comment

	Docomo
	FL Proposal 3.2A/B/C: Support.

	vivo
	FL Proposal 3.2A/B/C: Support.

	Samsung
	FL Proposal 3.2A/B/C: Support.

	Fujitsu
	OK

	OPPO
	OK

	ZTE
	FL Proposal 3.2A/B/C: Support.

	Lenovo
	FL Proposal 3.2A/B/C: Support.

	Huawei, HiSilicon
	FL Proposal 3.2A/B/C: Support.

	Ericsson
	Support 

	QC
	Fine with proposal 3.2A/B/C.

	CATT
	FL Proposal 3.2A/B/C: Support.

	New H3C
	OK

	Nokia, NSB
	Support

	Sharp
	Support

	Xiaomi
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


[bookmark: _Hlk159332096]3.3 orphan RE with sDCI mTRP fdmSchemeA/B (TS38.214)
Samsung discusses the following issue.
	In RAN1#114b, the following text proposal was agreed to describe the scheduling restriction if UE does not support orphan RE capability for eType1 DMRS considering fdmSchemeA or fdmSchemeB.
	Agreement in RAN1#114b
Adopt the following text proposal in TS38.214 v18.0.0.
· Reason for change: The text in current TS 38.214 v18.0.0 clause 5.1.6.2 describes the scheduling restriction if UE does not support orphan RE capability for eType1 DMRS. However, UE behaviour of the scheduling restriction for M-TRP FDM 2a/2b is not captured.
· Summary of change: Specify the scheduling restriction, if UE does not support orphan RE capability for eType1 DMRS, for M-TRP FDM 2a/2b.
· Consequences if not approved: The scheduling restriction, if UE does not support orphan RE capability for eType1 DMRS, for M-TRP FDM 2a/2b is not correct.
	5.1.6.2 DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1, when UE is not indicating UE capability of [noSchedulingRestriction-r18] except for PDSCH , the UE shall assume the number of consecutively scheduled PRBs are even, and the offset of the scheduled PRB from common resource block 0 is even number.
For DM-RS configuration enhanced type 1, 
0. if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
0. if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemes-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and the offset of the scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number.
0. otherwise,
0. if the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs for PDSCH is even, and the offset of the scheduled PRB for PDSCH from common resource block 0 is even number.
< Unchanged parts are omitted >





However, during editor CR discussion after RAN1#115, the corresponding text above was revised considering unified TCI state extension to multi-TRP and cleaning up, and finally the yellow highlighted part was also deleted. We would like to put back the yellow highlighted part which is a necessary condition of multi-TRP PDSCH scheduling via fdmSchemeA or fdmSchemeB. Since we already have corresponding agreement, we believe that we don’t need to discuss technical aspect again and this could be handled by editor CR after the upcoming meeting.
One additional minor issue is that since we adopted two different UE capabilities for handling orphan RE problem from fdmSchemeA and fdmSchemeB, we would like to add an additional distinguished placeholder for each of UE capabilities corresponding to fdmSchemeA and fdmSchemeB.



FL Proposal 3.3
· Adopt the following TP for TS 38.214 v18.1.0.
· Reason for change: For orphan RE with sDCI mTRP fdmSchemeA/B, TP was agreed in RAN1#115. However, the TP is not captured in the latest TS38.214. Also, different orphan RE UE capability were agreed for mTRP fdmSchemeA/B, hence the correspondent text in TS38.214 should be updated.
· Summary of change: Capture the TP agreed in RAN1#115 and update the description of the orphan RE capability for mTRP fdmSchemeA/B.
· Consequence if not approved: The TP agreed in RAN1#115 is incorrectly captured in TS38.214. Also, referred UE capability is not accurate.
	5.1.6.2 DM-RS reception procedure
< Unchanged parts are omitted >
For DM-RS configuration enhanced type 1, 
0. if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or 'fdmSchemeB', and is indicated with two TCI states to be applied to the PDSCH and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
4. if a UE is not indicating UE capability of [noSchedulingRestrictionForFDMSchemeAs-r18] or [noSchedulingRestrictionForFDMSchemeB-r18], the UE shall assume that the number of consecutively scheduled PRBs for PDSCH for each TCI-state is even, and the offset of each set of consecutively scheduled PRB from common resource block 0 for PDSCH for each TCI-state is even number. 
0. otherwise, 
0. if the UE is not indicating UE capability of [noSchedulingRestriction-r18], the UE shall assume the number of consecutively scheduled PRBs for PDSCH is even, and the offset of each set of consecutively scheduled PRB for PDSCH from common resource block 0 is even number.
< Unchanged parts are omitted >



FL: During editor CR discussion after RAN1#115, the yellow highlighted part is removed by the following comment (R1-2312808).
	Google
	Comment 1
Suggest the following change for the following paragraphs to clean up the condition for mTRP with and without unified TCI. 
5.1.6.2 DM-RS reception procedure
<omitted text>
-	if a UE is configured with the higher layer parameter repetitionScheme set to 'fdmSchemeA' or ‘fdmSchemeB’, and is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' for the UE not configured with dl-OrJointTCI-StateList ,or is having two indicated TCI states to be applied to the PDSCH for the UE configured with dl-OrJointTCI-StateList, and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
	
#1 changed





Support/fine: Samsung
Concern: 
	Company
	Comment

	Docomo
	Support FL Proposal 3.3.

	vivo
	Support

	Samsung
	Support

	Fujitsu
	OK

	OPPO
	OK

	ZTE
	Support

	Lenovo
	Support

	Huawei, HiSilicon
	Support.

	Ericsson
	OK

	QC
	Support

	CATT
	Support in principle. We’d like to point out that the “Consequence if not approved” is not correct since the TP is not related to PTRS.
FL: Thank you. Sorry for my copy and paste error. I modified it.

	New H3C
	OK

	Nokia, NSB
	Support. Also, agree with CATT on incorrect description.

	Sharp
	OK

	Xiaomi
	OK

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3.4 PTRS RE mapping (TS38.211)
Huawei/HiSilicon [1] proposes the following.
FL Proposal 3.4
· Adopt the following TP for TS 38.211 v18.1.0.
· Reason for change: The PTRS physical resource mapping is missed when Rel-18 DMRS is configured.
· Summary of change: Add the PTRS physical resource mapping formula back to TS 38.211 clause 6.4.1.2.2.1 and 7.4.1.2.1 when Rel-18 DMRS is configured.
· Consequence if not approved: The base sequences  of PTRS port and associated DMRS port are misaligned when Rel-18 DMRS is configured.
	6.4.1.2.2.1	Precoding and mapping to physical resources if transform precoding is not enabled
The UE shall transmit phase-tracking reference signals only in the resource blocks used for the PUSCH, and only if the procedure in [6, TS 38.214] indicates that phase-tracking reference signals are being used.
The PUSCH PT-RS shall be mapped to resource elements according to
-	if the higher-layer parameter dmrs-TypeEnh is configured


-	otherwise


< Unchanged parts are omitted >
7.4.1.2.1	Sequence generation

The phase-tracking reference signal for subcarrier  is given by
-	if the higher-layer parameter dmrs-TypeEnh is configured

-	otherwise





where and  are is the demodulation reference signal given by clause 7.4.1.1.2 at position  and subcarrier 
< Unchanged parts are omitted >


Support/fine: Huawei/HiSilicon, 
Concern: 

Please provide your views.
	Company
	Comment

	Docomo
	Support.

	vivo
	Support.

	Samsung
	Support.

	Fujitsu
	OK

	OPPO
	Fine. 

	ZTE
	Support.

	Lenovo
	Support.

	Huawei, HiSilicon
	Support.

	Ericsson
	Support

	CATT
	Support.

	New H3C
	OK

	Nokia, NSB
	Support.

	Sharp
	Support

	Xiaomi
	support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3.5 PTRS time density for 2CWs (TS38.214)
OPPO proposes the following.
FL Proposal 3.5
· Adopt the following TP for TS 38.214 v18.1.0.
· Reason for change: It was agreed in RAN1#115 meeting that when two CWs with different MCSs are scheduled, the PT-RS time-density for both PTRS ports is determined based on the higher MCSs of two codewords. However, in another part of the specification, the legacy description “the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the codeword associated with the PT-RS” is also retained. There can be confusion since they are located in different parts of one section.
· Summary of change: Move the description of the new agreement on PTRS time-density determination following the original description to avoid confusion.
· Consequence if not approved: There may be confusion which part of the specification should be followed for PTRS time-density determination when two CWs with different MCS are configured.
	[bookmark: _Hlk155792590]6.2.3.1	UE PT-RS transmission procedure when transform precoding is not enabled
When transform precoding is not enabled and if a UE is configured with the higher layer parameter phaseTrackingRS in DMRS-UplinkConfig, 
-	the higher layer parameters timeDensity and frequencyDensity in PTRS-UplinkConfig indicate the threshold values ptrs-MCSi, i=1,2,3 and NRB,i , i=0,1, as shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, respectively. 
-	if either or both higher layer parameters timeDensity and/or frequencyDensity in PTRS-UplinkConfig are configured, the UE shall assume the PT-RS antenna ports' presence and pattern are a function of the corresponding scheduled MCS of the codeword associated with the PT-RS and scheduled bandwidth in a corresponding bandwidth part as shown in Table 6.2.3.1-1 and Table 6.2.3.1-2, respectively, 
-	if the higher layer parameter timeDensity is not configured, the UE shall assume LPT-RS = 1.
-	if the higher layer parameter frequencyDensity is not configured, the UE shall assume KPT-RS = 2. 
-  if a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords with different MCS associated with the initial transmission, the PT-RS time-density for both PT-RS ports is determined based on the higher MCSs of two codewords associated with the initial transmission.
<Unrelated parts are omitted>
When a UE is scheduled to transmit PUSCH for retransmission, if the UE is scheduled with IMCS > V, where V = 28 for MCS Table 5.1.3.1-1 and MCS Table 5.1.3.1-3 and V = 27 for MCS Table 5.1.3.1-2, respectively, the MCS for PT-RS time-density determination is obtained from the DCI for the same transport block in the initial transmission, which is smaller than or equal to V. 
If a UE is configured with the higher layer parameter maxNrofPorts in PTRS-UplinkConfig set to 'n2' and scheduled with two codewords, the PT-RS time-density for both PT-RS ports is determined based on the higher MCSs of two codewords associated with the initial transmission.
<Unrelated parts are omitted>


Support/fine: 
Concern: 
	Company
	Comment

	Docomo
	OK

	vivo
	Support

	Samsung
	OK

	Fujitsu
	OK

	OPPO
	Support.

	ZTE
	OK

	Lenovo
	OK

	Huawei, HiSilicon
	Support.

	Ericsson
	Support.

	CATT
	OK

	New H3C
	OK

	Nokia, NSB
	Support.

	Sharp
	Support

	Xiaomi
	support

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



4 For advanced MU-MIMO receiver (Not within R18 MIMO WID)
FL: Ericsson proposes the following to AI8.1. However, it is not within Rel.18 MIMO WID, but in R18 RAN4 WID of “NR_demod_enh3-Perf”. So, it may be not proper to treat it in this summary (I may delete this section later).
RAN1 was requested by RAN4 to implement the DCI signaling for advanced MU-MIMO receiver with bit fields indicating MU-MIMO co-scheduling information, and the following agreement was made.
	Agreement (RAN1#114)
Implement the DCI signaling in R1-2306361 (R4-2309895) in RAN1 specifications with the following assumptions. 
· Scope of this DCI signaling at least applying to a PDSCH satisfying all the following conditions. 
· The PDSCH is scheduled by DCI format 1_1. 
· Support for this feature for other DCI format(s) can be later added depending on RAN4 input
· Single TRP based scheme is configured for the PDSCH transmission.
· Single codeword is configured for the PDSCH transmission.
· CBG based transmission is not configured for the PDSCH transmission.
· Rel-15/16/17 DMRS is configured for the PDSCH transmission.
· For “Bit field mapped to index” =0, the content “No co-scheduled UE(s) which has same DMRS sequence as target UE exists” is interpret as the following. 
· In all the PRBs allocated to the target UE, there is no co-scheduled UE or there is co-scheduled UE but with a different DMRS sequence. 
· The terminology “the same DMRS sequence” in the DCI signaling table is interpret as the same root DMRS sequence r(n) in TS38.211 Section 7.4.1.1.1. 
· “Bit field mapped to index” =7 in the DCI signaling table is interpret as including all the cases not covered by cases corresponding to “Bit field mapped to index” 0/1/2/3/4/5/6. 



In TS38.212 v18.1.0, the agreement is captured, and the bit field is fixed to 3-bit.
	7.3.1.2.2 Format 1_1 (TS38.212)
[…]
- Co-scheduled UE information – 0 or 3 bits 
- 3 bits as defined in Table 7.3.1.2.2-12 if higher layer parameter XYZ is configured. This field is reserved if two codewords are scheduled by this DCI format 1_1. 
- 0 bit otherwise.
[…]
Table 7.3.1.2.2-12: Co-scheduled UE information 
	Bit field mapped to index
	Co-scheduled UE information

	0
	In all the PRBs allocated to the UE, there is no co-scheduled UE or there is co-scheduled UE but with a different root DMRS sequence 

	1
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme QPSK

	2
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 16QAM

	3
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 64QAM

	4
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 256QAM

	5
	In all the PRBs allocated to the UE, all the co-scheduled UE(s), if any, which have the same root DMRS sequence as the UE, are scheduled with modulation scheme 1024QAM

	6
	In each individual PRB allocated to the UE, all the co-scheduled UE(s), which have the same root DMRS sequence as the UE, are scheduled with the same modulation scheme, except the cases corresponding to index 0~5

	7
	All cases not covered above 

	Note:	Root DMRS sequence is as defined in clause 7.4.1.1.1 of [4, TS 38.211]






	[bookmark: _Toc159249524]Ericsson[6]: One observation is, that 1024QAM is optional in FR1 and is not supported in FR2, in addition 256QAM is optional for both FR1 and FR2. As the supporting of these features is dependent on UE capability and frequency bands, the indexes for 1024QAM and 256QAM can be obsolete for UE not supporting the capability.
Second, even with high modulation schemes supported by the UE, the network may avoid configuring these high modulation schemes to the UE. Third, even network schedules single UE with high modulation schemes, it may avoid scheduling multiple UEs with high modulation schemes. Again, the corresponding modulation schemes and indexes become useless for network not using these indexes for MU-MIMO.
Apart from the modulation schemes, some of the UEs doesn’t support usage of advanced received if indicated with index 6. Thus the index 6 can be obsolete indication for some of the UEs.
In summary, depending on network deployment and UE capability, only a few of the indexes in the bit mapping table is applicable in a real network.

Proposal 5  The table indexes to be used in the DCI for multi-user co-scheduling shall be configurable.
[bookmark: _Toc159249525]Proposal 6  Support 1,2,3 bits in the DCI for indicating multi-user co-scheduling.
[bookmark: _Toc159249526]Proposal 7  When 2 bits is used for MU-MIMO co-scheduling, use index 0-3 in the table for UE not capable of index 6.


Support/fine: Ericsson
Concern: 

	Company
	Comment

	Docomo
	We think the proposal is not within R18 MIMO WID. We see the benefit of configurable number of bits. However, we don’t think the issue is critical.

	vivo
	Agree with FL. It is not within R18 MIMO WID.

	Samsung
	Agree with FL.

	Fujitsu
	Agree with FL.

	ZTE
	Agree with FL

	Lenovo
	Agree with FL.

	Huawei, HiSilicon
	Agree with FL.

	Ericsson
	RAN1 always stretches for solutions optimizing the size of DCI. And in this case obviously the DCI field is not efficiently used, at least one bit is redundant for scenarios in most of the network configurations and supported UE capabilities. Enhance MU-MIMO performance is one of the essential use cases for NR, and we believe it is meaningful to discuss this MU-MIMO issue in maintenance of Rel-18 MIMO. If not MIMO, not in DMRS, where should it be discussed?

	QC
	Since RAN4 owns this MU-MIMO advanced receiver topic, we think it is better to initiate the discussion in RAN4. If RAN 4 agrees some optimization should be done and send LS to RAN1, then we can follow up. Right now, we kind of agree with FL and other companies that this optimization is not in Rel-18 MIMO RAN 1 scope.  

	CATT
	Agree with FL

	New H3C
	Agree with FL

	Nokia, NSB
	We don’t see much gain. Even without 256QAM or 1024QAM, still 6 rows remained. We don’t fully understand how the DCI bit reduction can be achieved. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


5 Conclusion
To be updated.
<Editorial corrections> 
FL Proposal 3
The following TPs in R1-2401482 are agreed for the editor’s CR (TS38.211, TS38.212, TS38.214).
· FL Proposal 3.1
· FL Proposal 3.2A
· FL Proposal 3.2B
· FL Proposal 3.2C
· FL Proposal 3.3
· FL Proposal 3.4
· FL Proposal 3.5
Support/fine: Docomo, vivo, Samsung, Fujitsu, OPPO, ZTE, Lenovo, Huawei/HiSilicon, Ericsson,QC, CATT, New H3C, Nokia/NSB, Sharp, Xiaomi
Concern: 

<PTRS-DMRS association for 8Tx > 
Support Alt.1 (5): ZTE, Samsung, Lenovo (can live), Ericsson, QC,  
Support Alt.2 (9): Docomo, vivo, Fujitsu, Lenovo, Huawei/HiSilicon, CATT, Nokia/NSB

For Alt.1:
FL Proposal 2.1 (For conclusion)
· For 8Tx PUSCH, when maxRank <= 4 is configured,
· If maxNrofPorts = 1 is configured, Table 7.3.1.1.2-25 is used to for the PTRS-DMRS association indication field with 2-bit.
· If maxNrofPorts = 2 is configured, Table 7.3.1.1.2-26 is used to for the PTRS-DMRS association indication field with 2-bit.
· Note: No specification update is required.

For Alt.2:
FL Proposal 2.2 
· Adopt the following TP for TS 38.212 v18.1.0.
· Reason for change: Regarding to PTRS-DMRS association for 8Tx UL operation with 2-port PTRS, RAN1 agreement only covers the case of maxRank>4. When two PTRS ports are configured, the UE behaviour captured in the latest TS38.212 will incur loss of degree of freedom of PTRS-DMRS association for some cases.
· Summary of change: Dynamically switch the associated PTRS-DMRS association table depending on the layer combination between two PTRS ports.
· Consequence if not approved: The current spec could be interpreted as Table 7.3.1.1.2-26 (2-bits PTRS-DMRS association) is applied for the case of maxRank<=4 for 8Tx UE with 2-port PTRS, which incurs loss of degree of freedom of PTRS-DMRS association for some cases.
	7.3.1.1.2	 Format 0_1
< Unchanged parts are omitted >
-	PTRS-DMRS association - number of bits determined as follows
-	0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1 and multipanelScheme is not configured, or if maxRank=1 and maxRankSfn=1, or if maxRank=1 and maxRankSdm=1 when two PTRS ports are configured by maxNrofPortsforSdm;
-	2 or 4 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A/7.3.1.1.2-25B/7.3.1.1.2-26/7.3.1.1.2-26A are used to indicate the association between PTRS port(s) and DMRS port(s), and the DMRS ports are indicated by the Antenna ports field.
-	2 bits when one PTRS port or two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, and the number of antenna ports equals to 2 or 4 maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25 and 7.3.1.1.2-26.
-	2 bits when one PTRS port is configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25.
-	2 bits when two PTRS ports are configured by maxNrofPorts in PTRS-UplinkConfig, SRS resource set indicator field is absent or SRS resource set indicator field is present and equals "00" or “01”, the number of antenna ports equals to 8, and maxRank<=4, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Tables 7.3.1.1.2-25/7.3.1.1.2-26.
-	when a PTRS port is shared by more than 2 scheduled DMRS ports, this field indicates the association between the PTRS port and scheduled DMRS ports that share this PTRS port corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-25, and the other PTRS port, if present, is associated with the only scheduled DMRS port that shares this PTRS port.
-  when none of the PTRS ports is shared by more than 2 scheduled DMRS ports, this field indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and number of layers field according to Table 7.3.1.1.2-26.
< Unchanged parts are omitted >
Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0 or UL PTRS port 1
	Value
	DMRS port

	0
	1st scheduled DMRS port

	1
	2nd scheduled DMRS port

	2
	3rd scheduled DMRS port

	3
	4th scheduled DMRS port


< End of the text proposal >


If we cannot agree, the consequence would be the following:
FL Proposal 2.3 (For conclusion)
· For 8Tx PUSCH, when maxRank <= 4 is configured,
· If maxNrofPorts = 1 is configured, Table 7.3.1.1.2-25 is used to for the PTRS-DMRS association indication field with 2-bit.
· If maxNrofPorts = 2 is configured, PTRS-DMRS association is not specified.

2 
3 
4 
5 
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Appendix
Previous agreements are summarized: RAN1 Agreements 8.1.3.1 DMRS - post-RAN1-115_v00.docx
1

21/39
image1.wmf
PUSCH

layer

n


oleObject1.bin

image2.wmf
PUSCH

PTRS

r


oleObject2.bin

image3.wmf
[

]

dB

PUSCH

PTRS

PUSCH

PTRS

a

r

-

=


oleObject3.bin

image4.wmf
PUSCH

PTRS

a


oleObject4.bin

image5.wmf
PTRS

b


oleObject5.bin

image6.wmf
20

10

PUSCH

PTRS

PTRS

r

b

-

=


oleObject6.bin

oleObject7.bin

image7.wmf
()

rm


oleObject8.bin

image8.wmf
)

(

m

r


oleObject9.bin

image9.wmf
(

)

k

w

¢

f


oleObject10.bin

image10.wmf
(

)

l

w

¢

t


oleObject11.bin

image11.wmf
k


oleObject12.bin

image12.wmf
)

2

(

k

m

r

r

k

¢

+

=


oleObject13.bin

image13.wmf
)

2

(

k

m

r

¢

+


oleObject14.bin

image14.wmf
0

l


oleObject15.bin

oleObject16.bin

