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1	Introduction
This document is intended to facilitate the review process of the draft CR 38.211 for NR_MIMO_evo_DL_UL-Core.
2	Discussion – first round
Please provide your comments on the latest version of the draft CR on 38.211 available in this folder.
	Company
	Comment

	QC 
(SRS for TDD CJT)
	Thank you, Stefan, for the great efforts. We have some minor comments below related to SRS for TDD CJT feature (cyclic shift hopping and comb offset hopping):
Comment 1: Section 6.4.1.4.2: “otherwise ” should be “otherwise .” 
Comment 2: Section 6.4.1.4.2: Suggest to add the following red text: “If the higher-layer parameter cyclicShiftHoppingFinerGranularity contained in the higher-layer parameter cyclicShiftHopping is configured and the higher-layer parameter cyclicShiftHoppingSubset is not configured, , otherwise .”
Reason: The subset and finer granularity should not be configured at the same time based on the RAN1 agreement (RAN1 #113). In the agreement for the hopping formula (RAN1 #114), this is ensured as K=2 is also conditioned on cyclicShiftHoppingSubset not being configured. However, the current draft does not preclude using the subset and K=2 together.   
Comment 3: Section 6.4.1.4.2: The quantity  is defined (from the legacy spec) toward the end of Section 6.4.1.4.2, but this is used in various places in this section as well as in the next section. For more clarity, it may be better to bring this definition in the earlier Section (e.g., in Section 6.4.1.4.1 after “ consecutive OFDM symbols given by the field nrofSymbols contained in the higher layer parameter resourceMapping”) or earlier in the same Section 6.4.1.4.2.   
Comment 4: Section 6.4.1.4.3: “otherwise .” should be “otherwise .”
Comment 5: Section 6.4.1.4.3: It seems  should be further multiplied by  as shown below so that  becomes the OFDM symbol index of the first symbol across  repetitions. 
If the higher-layer parameter hoppingWithRepetition contained in the higher-layer parameter combOffsetHopping is configured, 

	Futurewei 
(SRS)
	Many thanks to the editor for the great effort. A few comments on SRS follow.
Comment 1: First, we echo QC’s above Comments 1~5.

Comment 2: There are two places in the SRS clause with “if the higher-layer parameter enhanced-dmrs-Type_r18 equals ports8tdm”. However, the SRS clause and the parameter are not related to DMRS. This may be changed to be aligned with the phrase to describe cyclic shift, which is “if the higher-layer parameter nrofSRS-Ports-n8-r18 equals ports8tdm”. 

Comment 3: When TDM is configured, as shown in the following agreement, the SRS port indexes should follow {1000, 1001, 1004, 1005} for the first subset and {1002, 1003, 1006, 1007} for the second subset. 
[114] Agreement
For an 8-port SRS resource in a SRS resource set with usage ‘codebook’ or ‘antennaSwitching’ and resource mapping based on TDM with TDM factor s = 2, when the s subsets of ports are mapped onto m ≥ 2 OFDM symbols in a slot the port, down select from the following options:
· Option 1: The first subset includes ports {1000, 1001, 1004, 1005}, and the second subset includes {1002, 1003, 1006, 1007}.
Therefore, the following changes should be made:
	The quantity  is given by
-	if the higher-layer parameter enhanced-dmrs-Type_r18 nrofSRS-Ports-n8-r18 equals ports8tdm

-	otherwise




Comment 4: The cyclic shift definition now depends on , but  is only defined when cyclic shift hopping is configured. So to be complete, it needs to be added that  when cyclic shift hopping is not configured. So the following change should be added:
	If the higher-layer parameter cyclicShiftHopping is not configured, . If the higher-layer parameter cyclicShiftHopping is configured, cyclic-shift hopping …



Similar change is also needed for comb offset:

	If the higher-layer parameter combOffsetHopping is not configured, . If the higher-layer parameter combOffsetHopping is configured, comb-offset hopping …



Comment 5: The cyclic shift hopping initialization ID, if configured, should be identical to the comb offset hopping initialization ID, if configured. This is based on the following agreement:

However, for now it is unclear how RAN2 spec will specify the ID for cyclic shift hopping (if configured) and/or comb offset hopping (if configured). So we suggest to modify or at least add square brackets to the following sentence describing the comb offset hopping ID:
	The pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame for which , [where the cyclic-shift comb-offset hopping pattern initialization identity  is contained in the higher-layer parameter cyclicShiftHoppingcombOffsetHopping].




	ZTE (SRS)
	We agree with QC’s comments 1~5 and Futurewei’s comments 3~5. Besides, we further have the following comments:
Comment#1 
Regarding Futurewei’s comment 2, we agree that the wording “if the higher-layer parameter enhanced-dmrs-Type_r18 equals ports8tdm” is NOT appropriate. However, based on the descriptions in TS 38.214, we prefer the wording “if the higher-layer parameter nrofSRS-Ports_r18 is set as ports8 and the higher layer parameter [tdm] is configured”
Related descriptions in TS 38.214:
	[bookmark: _Hlk512512251]-	Number of SRS ports, as defined by the higher layer parameter nrofSRS-Ports and described in clause 6.4.1.4 of [4, TS 38.211]. If not configured, nrofSRS-Ports is 1.
-  Support of time division mapping subsets of ports of the SRS resource into S symbols (S=2), as defined by the higher layer parameter [tdm], where the SRS ports are evenly distributed in two symbols.


Proposed changes:
There are 3 places using the wording “if the higher-layer parameter enhanced-dmrs-Type_r18 equals ports8tdm”, hence, we propose the corresponding changes:
	#1 section 6.4.1.4.2
The quantity  is given by
-	if the higher-layer parameter nrofSRS-Ports_r18 is set as ports8 and the higher layer parameter [tdm] is configured

-	otherwise


#2 section 6.4.1.4.3
-    if the higher-layer parameter nrofSRS-Ports_r18 is set as ports8 and the higher layer parameter [tdm] is configured

-	if the higher-layer parameter nrofSRS-Ports-n8-r18 equals ports8tdm

-	otherwise
#3 section 6.4.1.4.3
The quantity  is given by  if the higher layer parameter nrofSRS-Ports_r18 is set as ports8 and the higher-layer parameter [tdm] is configured, otherwise . 



Comment#2
To capture the the point “finer-granularity cyclic shift hopping cannot be configured when a subset for cyclic shift hopping is configured” in the following agreement, we propose to add a corresponding sentence in the spec.
Agreement (RAN1#113)
	For SRS cyclic shift hopping, support finer time-delay-domain granularity, e.g., , where  can be randomly chosen from  at each SRS transmission.
· Note: The finer granularity above only applies to the cyclic shift offsets when cyclic shift hopping is enabled.
If a subset for cyclic shifts is configured, this feature cannot be configured.
Above is a UE optional feature.


Proposed change: (section 6.4.1.4.2)
	If the higher-layer parameter cyclicShiftHoppingFinerGranularity contained in the higher-layer parameter cyclicShiftHopping is configured, , otherwise .
UE does not expect  that the higher parameters cyclicShiftHoppingFinerGranularity and cyclicShiftHoppingSubset are both configured.



Comment#3
To capture the following agreement, we propose to add a corresponding sentence in the spec.
Agreement (RAN1#113)
	SRS comb offset hopping and cyclic shift hopping can be configured for a SRS resource at the same time as a separate UE capability. No joint hopping scheme is supported.


Proposed change: (section 6.4.1.4.2)
	If the higher-layer parameter hoppingWithRepetition contained in the higher-layer parameter combOffsetHopping is configured, , otherwise .
The higher layer parameters cyclicShiftHopping and combOffsetHopping can be both configured subjective to UE capability.



Comment#4
To capture the following agreement, we propose to add two corresponding sentences in the spec.
Agreement (RAN1#113)
	SRS comb offset hopping and cyclic shift hopping can be configured for a SRS resource at the same time as a separate UE capability. No joint hopping scheme is supported.


Proposed changes: 
	#1 (section 6.4.1.4.2)
-	if groupOrSequenceHopping equals 'sequenceHopping', sequence hopping but not group hopping shall be used and


	where the pseudo-random sequence  is defined by clause 5.2.1 and shall be initialized with  at the beginning of each radio frame. 
When the higher layer parameter cyclicShiftHopping is configured, the higher layer parameter groupOrSequenceHopping can be configured as ‘groupHopping' or 'sequenceHopping' subjective to UE capability.
#2 (section 6.4.1.4.3)
If the higher-layer parameter hoppingWithRepetition contained in the higher-layer parameter combOffsetHopping is configured, , otherwise .
When the higher layer parameter combOffsetHopping is configured, the higher layer parameter groupOrSequenceHopping can be configured as ‘groupHopping' or 'sequenceHopping' subjective to UE capability.





	ZTE (8Tx)
	Comment #1
Regarding section 6.3.1.5, Tables 6.3.1.5-1 to 6.3.1.5-7 describe precoders for 2 and 4 antenna ports, not including 1 antenna port, and note that 1 antenna port is equivalent to single antenna port which has been reflected by the upper paragraph. 
Besides, there is a typo for reciting table numbers. 
Proposed changes (section 6.3.1.5)
	6.3.1.5	Precoding
...
For codebook-based transmission, the precoding matrix  depends on the number of antenna ports used for the transmission:
-	for single-layer transmission on a single antenna port, ;
-	for transmissions using 1, 2, or 4 antenna ports,  is given by Tables 6.3.1.5-1 to 6.3.1.5-7;
-	for transmissions using 8 antenna ports,  is given by

	where 
-	the subscripts  and  denote the row of the respective matrix;
-	 is given by Table 6.3.1.5-8;
-	the intermediate precoding matrix  is given by Tables 6.3.1.5-9 to 6.3.1.5-47 with  representing the all-zero matrix with  rows and  columns;
-	the submatrices  are given by Tables 6.3.1.5-25 to 6.3.1.5-28 and 6.3.1.5-3738 to 6.3.1.5-38.



Comment #2
Regarding table for intermediate precoder of five-layer, the proposed CR is not aligned with the agreement as follows on yellow highlighted part.
Agreement (RAN1 #113)
	For partially coherent uplink precoding by an 8TX UE, Ng=4, 
· The following rank and layer splitting cases are supported,
	Rank
	All layers in one Antenna Group
	Layers split across 4 Antenna Groups
(All possible permutations)

	3
	· 
	Transmission by 2 of the 4 antenna groups:
(2,1,0,0), (2,0,1,0), (2,0,0,1), (0,2,1,0), (0,2,0,1), (0,0,2,1),
 
Transmission by 3 of the 4 antenna groups:
(1,1,1,0), (1,1,0,1), (1,0,1,1), (0,1,1,1)

	5
	·  
	Transmission by 3 of the antenna groups:
(2,0,2,1), (0,2,2,1),  
 
Transmission by 4 of the 4 antenna groups:
(1,1,2,1)

	6
	·  
	Transmission by 3 of the 4 antenna groups:
(2,2,2,0), (2,0,2,2)
 
Transmission by 4 of the 4 antenna groups:
(2,1,2,1)

	7
	· 
	Transmission by 4 of the 4 antenna groups:
(2,1,2,2)





Proposed changes (section 6.3.1.5)
The following highlighted part in the draft CR as shown below, 
	Table 6.3.1.5-43: Intermediate precoding matrix  with four antenna groups for five-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	0 – 15
	

	16 – 31 
	

	32 – 159
	






should be modified to: 


Comment #3
Meaning of type (4,1) and type (2,2) with one antenna port should be added, e.g., to be aligned with RRC parameter, or to explain the meaning of (4, 1) (2, 2), i.e., numbers of N1, N2. 

	Table 6.3.1.5-9: Precoding matrix  type (4,1) with one antenna group for single-layer transmission using eight antenna ports.
...
Table 6.3.1.5-17: Precoding matrix  type (2,2) with one antenna group for single-layer transmission using eight antenna ports.
...



Comment #4
Regarding transform precoding, it has not been discussed 8Tx precoder when transform precoding is enabled. However, according to the current draft CR for 38.211, it was assumed that:
· single layer precoder of Ng=1 and Ng=8 can be supported when transform precoding is enabled or disabled with same set of precoders, 
· single layer precoder of for Ng=2 and Ng=4, is not supported when transform precoding is enabled, i.e., only supported when transform precoding is disabled,
· for Ng=1, 2, 4, or 8 with more than one layer, only disabled transform precoding is supported, as in legacy.
We can accept the above assumption except the highlighted part. Since one layer is supported for both transform precoding is enabled and disabled for non-coherent, partial-coherent, and full coherent 4Tx precoders in legacy, it is natural to support same scheme different Ngs for 8Tx precoders, e.g., single layer precoders can be supported when transform precoding is enabled, same set of precoders as when transform precoding is disabled. 
Proposed changes (section 6.3.1.5)
	Table 6.3.1.5-29: Intermediate precoding matrix  with two antenna groups for single-layer transmission using eight antenna ports with transform precoding disabled.
	TPMI index 
	Intermediate precoder matrix 

	0 – 15
	

	16 – 31
	




	Table 6.3.1.5-39: Intermediate precoding matrix  with four antenna groups for single-layer transmission using eight antenna ports with transform precoding disabled. 
...





	CATT
(UL 8Tx)
	Comment 1: Section 6.3.1.5: 
The mapping of  and/or  to  and the mapping of   to  are not clear. More clarifications are needed.


	CATT
(SRS for UL 8Tx)
	Comment 1: Section 6.4.1.4.2:
First, we echo Futurewei’s above comment 3. 
For the calculation of , we prefer not to introduce , but still use  instead.
For UL 8Tx with tdm configured, the following formula can be considered:

Then the following  can be achieved by the formula for UL 8Tx (i.e., ):
· For 6,
·  for ;
·  for ;
· For 8,
·  for ;
·  for ;
·  for ;
·  for ;
· For 12,
·  for ;
·  for ;
·  for ;
·  for .

Comment 2: Same as QC’s comment 1 and comment 4.

	Huawei, HiSilicon (SRS)
	Thanks Stefan for the great effort! Regarding the modification, we have the following comment:
Agree with the Comment 1~5 proposed by QC.
Agree with the Comment 3~5 proposed by Futurewei.
Agree with the Comment 1 proposed by ZTE. Comment 2 from ZTE can be addressed by the Comment 2 from QC. Comment 3 and 4 from ZTE seems the natuaral.
Regarding the formula of CS hopping in section 6.4.1.4.2 and the formula of CO hopping in section 6.4.1.4.3, given that  is also an independent variable of  and , we prefer the following modification:





	QC (8Tx PUSCH)
	Thank Stefan for your great effor to put together the CR. We have the following comments. 
1) Agree with ZTE comment 4 to use same set of precoders for single layer 8 Tx PUSCH without or without DFT precoding. 
2) The full power mode 1 precoders seem not captured in 38.211. A question for clarification, will they captured in 38.211 or 38.212? Maybe editors can have a sync up and make a decision capture them in which spec. 


	QC (8 Tx SRS )
	[bookmark: _Hlk144502516]We agree with Futurewei’s comment 3 which catch the typo of SRS port index. Regarding introducing quantities  and  to do the SRS ports to CS indices mapping in each OFDM symbol, we like edtior’s version and prefer to keep the following. However, if majority want to keep this open and let RAN1 agree a TP to settle down this. We are also fine.  



The quantities  and  are given by
-	if the higher-layer parameter nrofSRS-Ports-n8-r18 equals ports8tdm

-	otherwise


	Huawei, HiSilicon
(8TX)
	Many thanks for Editor’s great efforts, please find below some comments regarding 8TX:
Comment 1: In section 6.3.1.5, the wording antenna group is used in many places. However, since UE can report multiple capabilities of codebook types (corresponding to different Ng), the codebook type used may not correspond to the physical antenna groups at UE side. We suggest to use codebook type to align with the RRC parameter that we have agreed, i.e., CodebookType={Codebook1, Codebook2, Codebook3, Codebook4}.

Comment 2: the port permutation is defined in Table 6.3.1.5-8, however, it seems the equation for port permutation should be changed as below:


Comment 3: the full power mode 1 precoders are not captured in the spec, which can be added as below for partial coherent precoders. For non-coherent percoders it can be added similarly.

Table 6.3.1.5-29: Intermediate precoding matrix  with two antenna groups for single-layer transmission using eight antenna ports with transform precoding disabled.
	TPMI index 
	Intermediate precoder matrix 

	0 – 15
	

	16 – 31
	

	32
	



Table 6.3.1.5-39: Intermediate precoding matrix  with four antenna groups for single-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	…
	…

	12 – 15
	

	16
	



Table 6.3.1.5-40: Intermediate precoding matrix  with four antenna groups for two-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	…
	…

	88 – 103
	

	104
	



Table 6.3.1.5-41: Intermediate precoding matrix  with four antenna groups for three-layer transmission using eight antenna ports with transform precoding disabled. 
	TPMI index 
	Intermediate precoder matrix 

	…
	…

	240 – 303
	

	304
	





	Fujitsu (8Tx)
	Thanks Editor for the great efforts.

We agree with Comment #1, Comment #4 from ZTE (8Tx).



Editor’s response:
· The port indices for  have been corrected as suggested.
· The definition of  and  in absence of the respective higher-layer parameters have been added.
· The parameter names have largely been aligned with those used in the RAN2 running CR in R2-2308342. Examples of comments made above impacted are the setting of  and nrofSRS-Ports-n8
· Restrictions of UE configurations (e.g parameter X and Y may not be configured simultaneously) are typically captured in the RRC specification.
· UE capabilities, e.g. not all UEs may support cyclicShiftHopping and combOffsetHopping, is typically not captured in 38.211 but in the relevant UE capability specification.
· The typos in one of the intermediate precoding matrices have been corrected.
· ‘type (4,1)’, ‘antenna groups’ and similar terms have been replaced by the corresponding RRC parameter name
· The restrictions on transform precoding have been updated as suggested above (it was a cut-and-paste error when preparing the draft CR).
· The construction of W from W’ is considered clear enough, the text “the subscripts [image: ]and [image: ]denote the row of the respective matrix;” seems clear
· The SRS expressions could be written (in many ways) without the intermediate variable  but the resulting text would be significantly longer with a lot of repetition of (almost) identical equations, hence the current description is kept.
· Some alignment between 211 and 212 to capture the full power precoders might be needed (currently under discussion).
· Correction of typos and some smaller editorial aspects.

3	Discussion – second round
Please provide your comments on the latest version of the draft CR on 38.211 available in this folder.
	Company
	Comment

	Huawei, HiSilicon (SRS)
	Thanks Stefan for the elaborative capture! Regarding the latest update, we have the following comment:
Regarding the definition of  in section 6.4.1.4.2, following the same naming style, seems the condition is incomplete:
The quantity  is given by
-	if the higher-layer parameter nrofSRS-Ports-n8 equals ports8tdm


Regarding the subset formula in section 6.4.1.4.2, seems the subscript is missed:


Regarding the formula of CO hopping in section 6.4.1.4.3, thanks Stefan for adopting our advice, while seems the update towards the following formula is missed:

  




Editor’s response:
· The full power codebooks have been captured and aligned with the description in 38.212 (see the last row(s) of Tables 6.3.1.5-29, -39, -40, -41, and -47)
· The typos pointed out by Huawei have been corrected.
· Some minor editorial polishing not affecting the technical description.

The endorsed CR is available in R1-2308707.
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