3GPP TSG-RAN WG1 Meeting #114	R1-2310712
Xiamen, China, October 9 – 13, 2023

Agenda Item:	8
Source:	Ericsson
Title:	Editor’s summary on draft CR 38.211 for NR_FR1_lessthan_5MHz_BW-Core
Document for:	Discussion, Decision
1	Introduction
This document is intended to facilitate the review process of the draft CR 38.211 for NR_FR1_lessthan_5MHz_BW-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

	Samsung
	Comment 1: 

One typo when changing the format of the equations – should be {0, 1, 2, …, 23} instead of {0, 1, 2, …, 11} for this case



-	for SS/PBCH block type A,  and  with the quantities , and  expressed in terms of 15 kHz subcarrier spacing, and

Comment 2: 

“block” is missing for “SS/PBCH block”, and “in any of the 4 OFDM symbols of the SS/PBCH block” in the original text shall be kept to clarify the puncturing is applied to all OFDM symbols of the SSB. 

For cell search on a carrier with a channel bandwidth of 3 MHz, the UE may assume the SS/PBCH block is obtained by applying the description above, followed by puncturing the 4 lowest-numbered resource blocks and the 4 highest-numbered resource blocks in any of the 4 OFDM symbols of the SS/PBCH block to obtain the 12 resource blocks forming the SS/PBCH block.UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block.


	Qualcomm
	On top of Samsung’s wording, we suggest more specifically saying the puncturing in ‘the symbol 1-3’ and adding ‘after puncturing’ to clarify ‘the SS/PBCH block after puncturing’ in other paragraphs.

For cell search on a carrier with a channel bandwidth of 3 MHz, the UE may assume the SS/PBCH block is obtained by applying the description above, followed by puncturing the 4 lowest-numbered resource blocks and the 4 highest-numbered resource blocks in any of the 4 OFDM the symbol 1-3s of the SS/PBCH block to obtain the 12 resource blocks forming the SS/PBCH block after puncturing.UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block.


	Samsung2
	We don’t agree the puncturing is performed only for symbols 1 to 3. Even for symbol 0, the upper and lower 4 RBs are set to value 0 based on current specification, so we still need to puncture the symbol – puncturing means not transmitted or received. If the 8 RBs with value 0 are not punctured, the resulting structure is not a block, and the first symbol still has a bandwidth of 20 RB in our view, which is not aligned with the intention. By adding back “in any of the 4 OFDM symbols”, we don’t intend to change any technical meaning of original wording, and if there is concern on that, we would prefer not to change anything from last agreed version of the specification, since that wording is already clear enough to us and no change is needed. 

	Channel or signal
	
OFDM symbol number 
relative to the start of an SS/PBCH block
	
Subcarrier number 
relative to the start of an SS/PBCH block

	PSS
	0
	56, 57, …, 182

	SSS
	2
	56, 57, …, 182

	Set to 0
	0
	0, 1, …, 55, 183, 184, …, 239

	
	2
	48, 49, …, 55, 183, 184, …, 191

	PBCH
	1, 3
	0, 1, …, 239

	
	2
	0, 1, …, 47, 
192, 193, …, 239

	DM-RS for PBCH
	1, 3
	


	
	2
	





	Qualcomm2
	@Samsung:
The suggestion of symbol 1-3 is based on the RAN1 agreement to only puncture the symbol for PBCH. But I see your point on the puncturing of symbol 0. 

Agreement
If working assumption made in RAN1#112 is confirmed, 
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are punctured, otherwise,
For 12PRBs PBCH transmission BW for 3MHz channel BW, the upper 4PRBs and lower 4PRBs of NR 20PRBs PBCH are not used.
So, it seems unnecessary to add ‘in any of the 4 OFDM symbols of the SS/PBCH block’. Instead, we suggest clarifying the subcarrier indices of the punctured RBs to avoid any misunderstanding of puncturing RBs within the PSS in symbol 0.  

For cell search on a carrier with a channel bandwidth of 3 MHz, the UE may assume the SS/PBCH block is obtained by applying the description above, followed by puncturing the 4 lowest-numbered resource blocks in subcarriers 0 to 47 and the 4 highest-numbered resource blocks in subcarriers 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block to obtain the 12 resource blocks forming the SS/PBCH block after puncturing.UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block.



	LGE
	We have a comment on the suggested changes below copied from the draft CR:

For cell search on a carrier with a channel bandwidth of 3 MHz, the UE may assume the SS/PBCH is obtained by applying the description above, followed by puncturing the 4 lowest-numbered resource blocks and the 4 highest-numbered resource blocks to obtain the 12 resource blocks forming SS/PBCH.UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block.
The modification above causes more confusion in our view. Even in the case of the channel bandwidth of 3 MHz, we think we should stick to the existing definition of the SSB in Table 7.4.3.1-1, and add description on the puncturing where applicable, which we think has been the intention of the previous version. In this aspect, we don’t support the modification above, and prefer the wording in the last endorsed version.


	ZTE
	Comment#1: We share similar view as LGE. We prefer the original endorsed version. 

Comment#2: The following texts in 211 should also be updated as some of the complex-valued symbols within 12 PRBs after puncturing still needs to be set to zero. 

The UE may assume that the complex-valued symbols corresponding to resource elements that are part of a common resource block partially or fully overlapping with an SS/PBCH block, or an SS/PBCH block after puncturing if applicable and not used for SS/PBCH transmission are set to zero in the OFDM symbols partially or fully overlapping with OFDM symbols where SS/PBCH is transmitted. 



Editor’s response: Thanks for the comments.
· The incorrect ‘11’ pointed out above has been changed to the correct value ‘23’.
· “SS/PBCH block after puncturing if applicable” as pointed out by ZTE has been added
· The intention to update the text “..the UE is not expected…” to “…the UE may assume…puncturing…” for the case of a 3 MH carrier was to align the wording with the puncturing terminology used in 7.3.2.2, but seems to have caused more confusion than it resolved. I suggest to revert to the previous wording with some slight additions to make it clear which SS/PBCH block we refer to (the block after puncturing does not have subcarriers 0 – 47 and 192-239). 


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

	Nokia/NSB
	On the puncturing:
We very much appreciate the intention from the editor to define ‘puncturing’ somewhat so that the used formulation “the SS/PBCH block after puncturing’ can somehow be related to. 
On the suggested text in v2, we think there could be some ambiguity of where the ‘that formed the SS/PBCH block before puncturing’ refers to. To our reading, based on the current sentence the ‘that’ may refer to the ‘in any of the 4 symbols’ but it actually should refer to the ‘subcarriers 0 to 47 and 192 to 239’. 

So maybe changing the order inside the sentence could make this more clear?

For cell search on a carrier with a channel bandwidth of 3 MHz, the UE is not expected to receive in any of the 4 OFDM symbols subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols that formed the SS/PBCH block before puncturing.

Maybe as a side note, we could have been fine also with the formulation of Qualcomm2 above (but this seems to be not on the able any longer)


	LGE
	Thanks for the explanation.
For the following modification for clarification,
“For cell search on a carrier with a channel bandwidth of 3 MHz, the UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of that formed the SS/PBCH block before puncturing.”
unfortunately, we still think there is no need to add a clarification wording for the SSB before puncturing.
As we added the “after puncturing” after “the SS/PBCH block” whenever the SSB is punctured and differentiation is needed, the SS/PBCH block without “after puncturing” clearly refers to the legacy time/frequency structure of the SSB as defined in Table 7.4.3.1-1, i.e., the SSB before puncturing.
If we agree to add the clarification wording for the non-punctured SSB case, I’m afraid that this is not the only case that requires clarification wording.


	Qualcomm
	We share similar concern as Nokia and LGE that ‘that formed the SS/PBCH block before puncturing’ is not clear. 

The current wording in v2 still cannot explain what is ‘SS/PBCH block after puncturing’.

We suggest the following wording, which does not change the original texts but only add the clarification for what is SSB after puncturing. 

“For cell search on a carrier with a channel bandwidth of 3 MHz, the UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block., where the remaining 12 resource blocks forms SS/PBCH block after puncturing.”

	Nokia/NSB - 2
	Actually, the Qualcomm formulation is neat and clean. So we would support the QC version here. 

Maybe just some typo to be fixed (in red on top of green QC text): 

“For cell search on a carrier with a channel bandwidth of 3 MHz, the UE is not expected to receive subcarriers 0 to 47 and 192 to 239 in any of the 4 OFDM symbols of the SS/PBCH block, where the remaining 12 resource blocks forms the SS/PBCH block after puncturing.”



Editor’s response:
· The suggestion from Qualcomm with the correction suggested by Nokia is a good approach, keeping the existing text and at the same time clarifying what an “SSB after puncturing” is.

The endorsed draft CR is available in R1-2310755.
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