[102-e-NR-5G_V2X_NRSL-PHYstructure-01] Email discussion/approval w.r.t. “PSCCH and 2nd SCI related issue including their RS”: 1A, 1B, 9F (as in the summary) by 08/21, with potential TPs by 8/26 – Jeongho (Samsung)

This document has the following questions.
1A. Maximum length of 2nd SCI rate matching
1B. Starting symbol, resource, Q_2ndSCI
-B1
-B2
-B3
9F. Number of PSCCH RBs when sub-channel size is less than 20 PRBs 

A. Maximum length of 2nd SCI rate matching
In current specifications (TS38.212), the maximum length (K) of 2nd SCI for rate matching is not defined yet. 
· The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.
In RAN1#102-e, a number of contributions are submitted [Futurewei], [vivo], [CATT], [Huawei, HiSilicon], [Intel], [Ericsson], [Apple], [Qualcomm] with the following alternatives.
· Alt 1. 2048: Futurewei, Huawei, HiSilicon, Apple
· Alt 2. 4096: vivo, CATT, Intel, Ericsson, Qualcomm
· Alt 3. Other value. 

Please provide your views and reason.
	Company
	Views

	LG Electronics
	Alt 3(8192). For compromise, Alt 2 is acceptable. 

We are not yet fully convinced with the necessity of having further restriction on the value of E for PSCCH. 

According to TS38.212, in the perspective of polar coding, the number of coded bits is 32, 64, 128, 256, 512 as in PDCCH polar coding. For the other values of E, the UE will perform rate-matching including puncturing, shortening, or circular repetition. In case of circular repetition, the RX UE does not needs to have separate bin for all the E coded bits. LLR (log-likelihood ratio) associated with circular repeated bits will be added to suitable bin, so the large E may not make large memory size. 

	Ericsson
	We support Alt.2 

	Qualcomm
	We support Alt 2.
Since K is a signaling restriction, using 2048 would exclude some MCS values in the low-SE table from being used.

	Apple
	We support Alt.1. 

Performance viewpoint: If 2nd SCI rate matching output bits is 4096/2048 bits, then the corresponding coding rate is about 0.017/0.03. Considering the lowest coding rate of 1st SCI is only about 0.03, we do not see the strong motivation that 2nd SCI rate matching output bits is 4096 bits.

Implementation viewpoint: Since a UE needs to decode multiple 2nd SCI in a slot, the channel de-interleaver should not be too complex for each 2nd SCI decoding. It is different from Uu link where a UE only make a single channel interleaving operation on UCI, which is upper bounded by 8192 bits.

	Intel
	Agree with Alt 2.
According to the current definition of SCI 2-B in 38.212, the current maximum size of any SCI 2 is 72, including 24-bit CRCs. The MCS 0 of Table 5.1.3.1-3 in 38.214 having a code rate of 30/1024. If we assume that the SCI 2 should at least have the same code rate, the resulting number of coded bits would be 2458.

	Nokia, NSB
	Alt 2

	Sharp
	Alt 2

	ZTE, Sanechips
	Alt 2

	CATT
	Alt 2

	OPPO
	Support Alt 2.

	vivo
	The complexity of the polar coding mainly depends on the mother code bits. According to the minimum code rate defined in polar coding as 1/8, the number of rate matching bits can be 512/ (1/8) = 4096bits, which is good tradeoff between future extension and complexity.

	MediaTek
	Alt 2

	NEC
	Alt 2

	Huawei, HiSilicon
	Holding UE complexity to the lowest necessary level is desirable, so Alt. 1 would be possible with what might be a relatively small restriction regarding MCS0 of the URLLC 64-QAM table.
However, if companies generally view Alt. 2 (4096 bits) as the really essential level, then we can accept it.

To LG: Last meeting already agreed K = either 2048 or 4096. Value of 8192 is reverting the agreement.

	Samsung
	Alt 2 



Summary
Considering the views from companies, we can agree with Alt 2.

Proposal
In current specifications (TS38.212), for the the maximum length (K) of 2nd SCI for rate matching, the following TP is adopted.  
· The output bit sequence after rate matching is denoted as , where  and  is modulation order of the 2nd-stage SCI. A UE is not expected to have.


B. resource mapping of 2nd SCI
Regarding the resource mapping of the 2nd SCI, the contributions [Futurewei], [vivo], [Panasonic], [Sharp], [Qualcomm] are submitted to RAN1#102-e. 

Issue B-1.
The current specifications define the 2nd SCI mapping from the first PSSCH DMRS symbols as found in Appendix 1. 
Two contributions [Futurewei], [Panasonic] proposes to map the 2nd SCI around the first PSSCH DMRS, which means the symbols before/after the first PSSCH DMRS are used for 2nd SCI. One contribution proposes to map the 2nd SCI from the first PSSCH DMRS as the spec is.
· Alt 1-1. Map the 2nd SCI from the first PSSCH DMRS (as the current specifications.)
· Alt 1-2. Map the 2nd SCI around the first PSSCH DMRS
· Alt 1-3. Others
The recommendation is not to change the current specifications unless the spec breaks the systems.
Please share your views.
	Company
	Views

	NTT DOCOMO
	Alt 1-1.
Current spec works. No need to update in maintenance phase.

	LG Electronics
	Alt 1-1.
According to agreement made in [99-NR-08], Alt 1-1 is already agreement.
Agreements:
· For determination of the number of coded bits, the determination of coded modulation symbols of HARQ-ACK with UL-SCH in Rel-15 NR is a baseline.
· (Working assumption) The number of coded modulation symbols per layer for 2nd SCI is determined as follows. 
· 
·  is the number of the 2nd SCI bits 
·  is the number of CRC bits for 2nd SCI, LSCI2 value is FFS  
·  is indicated by the corresponding 1st SCI. 
·  is (pre-)configured per resource pool. 
·  is the number of allocated symbols for the PSSCH except AGC symbol. 
· is the number of REs that can be used for transmission of the 2nd SCI. 
·  is determined to ensure that there is no remaining RE in the RB having the last coded symbol of the SCI 2 after mapping the SCI2.
·  is the r-th code block size for SL-SCH of the PSSCH transmission.
·  is the number of code blocks for SL-SCH of the PSSCH transmission.
· The first symbol that can be used for 2nd SCI mapping is the first PSSCH DMRS symbol. 
· Note: This symbol is not the symbol for AGC training. However, since the first SL symbol in a slot is a copy of the second SL symbol in the slot, the first SL symbol may have REs for the 2nd SCI.

In our perspective, we need to clarify that what is the first PSSCH DMRS if the first PSSCH DMRS symbol is punctured by PSCCH. For instance, if the number of PRB of PSCCH is the same as subchannel size, and a single subchannel is used for PSSCH transmission, whether the first PSSCH DMRS symbol is symbol position indicated by 1st SCI or first available PSSCH symbol. 

For instance, in the following figure, if DMRS symbol in symbol#1 is punctured, when the 2nd SCI mapping starts? If the indicated first DMRS symbol is correct, after rate-matching, 2nd SCI mapping will start from symbol#3. On the other hand, if the first available DMRS symbol is correct, 2nd SCI mapping will start from symbol#5. We prefer that the first PSSCH DMRS position is indicated one regardless of actual transmission. 

[image: ]

	Ericsson
	In our understanding, there is no need to change the specification. In regard to that, we had the following agreement which is correctly captured in the spec. 
Agreement from from [99-NR-08]:
· The first symbol that can be used for 2nd SCI mapping is the first PSSCH DMRS symbol. 
· Note: This symbol is not the symbol for AGC training. However, since the first SL symbol in a slot is a copy of the second SL symbol in the slot, the first SL symbol may have REs for the 2nd SCI.


	Qualcomm
	We agree with Alt 1-1.
One issue that was brought up in contributions was what to do when the first signaled DMRS symbol is fully punctured by PSCCH. In this case, our interpretation is that the first available DMRS symbol is used. It would be good to clarify that this is the common understanding.

	Apple
	Alt. 1-1. We do not see strong motivation to change the current agreement and specifications. 

	Intel
	OK to go with Alt1-1
Clarification is needed for the cases mentioned by LGE and Qualcomm

	Nokia, NSB
	Alt1-1; support clarifying the issue raised by LGE/QC

	Sharp
	Alt 1-1

	ZTE, Sanechips
	Alt 1-1. To our understanding, the current specification implies the 2nd SCI is mapped from the first actually transmitted DMRS and this could work under typical setting. 

	CATT
	Alt 1-1
Support to clarify the issues raised by LGE and Qualcomm.

	OPPO
	Alt 1-1, we do not see the need to change specification and RAN1 agreement, and it is also our understanding that the 2nd stage SCI starts from the first available DMRS symbol, as clearly captured in current specification.

	vivo
	Alt 1-1.
We are OK to clarify the issue raised by LGE.

	MediaTek
	Alt 1-1. This seems a corner case. It can be up to Tx UE implementation to avoid such fully puncturing of PSSCH DMRS so that the first DMRS indicated by 1st SCI is same as the first available DMRS without any ambiguity. 

	Panasonic
	Alt1-2. The 2nd stage SCI should be decoded before PSSCH decoding. The required reliability of 2nd stage SCI is higher than reliability of PSSCH with HARQ feedback. Therefore, 2nd stage SCI is useful to be located on near DMRS to improve the channel estimation performance and located on earlier symbols to decode 2nd stage SCI earlier. When the first PSSCH DMRS symbol is fully punctured by PSCCH, we need to clarify 2nd stage SCI is located on near “first available DMRS”.

	NEC
	Alt 1-1 to follow the agreements.
Fine to clarify the issue raised by LGE.

	Huawei, HiSilicon
	Alt 1-1, under the condition that the DMRS issue mentioned by LG is fixed (and see below for our view).
Or, if Alt 1-1 does not include DMRS issue, then Alt 1-3.

The agreement is already that:

The first symbol that can be used for 2nd SCI mapping is the first PSSCH DMRS symbol. ([99-NR-08])

However, the current working assumption on PSSCH DMRS leads to ambiguity on what is the first PSSCH DMRS symbol when PSCCH and PSSCH are purely TDM’d, because the first symbol of the current patterns is occupied by PSCCH. For subCH size < 20 PRB, subject to WA on 20PRB subCH size restriction for PSSCH DRMS mapping, the “first PSSCH DMRS symbol” in current 38.211 DMRS table cannot be mapped.

On top of this, the result is that the agreement to have 2, 3, or 4 DMRS symbols is violated in such cases due to the loss or absence of the first DMRS symbol. 

The DMRS patterns need to be fixed by ensuring that the first PSSCH DMRS symbol according to SCI is in fact the first real PSSCH DMRS symbol, including in cases of TDM and in PRBs < 20.

This issue may be better handled after 9F.

	Samsung
	We prefer Alt 1-1 as the current specifications in order to simplify not only but also the implementation for Tx and Rx.



Summary
Considering the views from companies, we can agree with Alt 1-1.

Proposal
The 2nd SCI can be mapped from the first PSSCH DMRS symbol.
· No spec change is needed.


Issue B-2.
One contribution [vivo] proposes to use the symbols before the first symbol of PSSCH DMRS as below.
· If after the last PSSCH symbol there are still 2nd SCI REs left, these remaining REs are mapped from the starting symbol of PSSCH (excluding the AGC symbol).
Please share your views (whether to support or not) and reason.
	Company
	Views

	NTT DOCOMO
	Not support.
It is unclear why UE transmits a TB with parameters which lead to this a bit strange situation.

	LG Electronics
	We do not need such mapping method. 
In our understanding, such case needs to be avoided by setting suitable value of alpha. In such cases, the number of REs for SL-SCH mapping is much smaller than the number of REs for 2nd SCI.

	Ericsson
	No need to support such mapping. Please see our reply to Issue B-1.

	Qualcomm
	No need to support. UE can select transmission parameters to avoid this case.

	Apple
	Such mapping is not supported. Overall, we think this situation (i.e., 2nd SCI REs left after the last PSSCH symbol) should be avoided, probably by configuring a proper value of alpha. 

	Intel
	In our opinion this situation may only happen if the value of α in formula for calculating the 2nd stage resources (8.4.4 of 38.212) is not properly configured. Thus, it does not have an impact on a properly configured system.

	Nokia, NSB
	Not supported

	Sharp
	Not supported

	ZTE, Sanechips
	Not support, refer to our response to issue B-1

	CATT
	Not supported.
This case can be avoided by proper configuration and UE implementation..

	OPPO
	Not needed, this problem should be avoided by proper (pre-)configuration and parameters selection.

	vivo
	Let’s have some clarification here. We also agree that, in general with proper value of alpha, the 2nd SCI RE will not be mapped beyond the last PSSCH symbol.
The problem we found is that, in some case the first PSSCH DMRS cannot transmitted (e.g., the BW of the PSSCH is less than 20PRBs), and according to the spec, the 2nd SCI is mapped from the actual transmitted DMRS. In this case, even a good value of alpha does not help. 
This example is shown below, where the available number of symbols for PSSCH is 6, and DMRS pattern is indicated as <1, 5>. Only one subchannel is allocated to PSSCH, and the subchannel size is less that 20PRBs. As the 1st DMRS is not transmitted, there is not enough RE for mapping 2nd SCI as the mapping is started from OFDM symbol-5. This problem would be severe if PSFCH is present.



We think this issue should be addressed.


	MediaTek
	Not necessary. The proper configuration can avoid such corner case.

	Panasonic
	When Alt 1-2 in issue B-1 is supported to 2nd stage SCI is located on earlier symbols, this issue is not happened. When Alt 1-1 in issue B-1 is supported, we are open to support this. When PSSCH length is 6 symbols, DMRS of PSSCH location is 1st and 5th symbol and 1st DMRS is fully punctured by PSCCH, it might be used. 

	NEC
	Not supported, this situation could be avoided by proper (pre-) configuration.
Otherwise, RE number for PSSCH will be very limited, especially in the case PSCCH occupy the whole subchannel. 

	Huawei, HiSilicon
	Refer to issue B-1.

	Samsung
	We do not think it is necessary.



Summary
Considering the views from companies, we can agree not to support.

Proposed conclusion
Not support that f after the last PSSCH symbol there are still 2nd SCI REs left, these remaining REs are mapped from the starting symbol of PSSCH (excluding the AGC symbol).
· No spec change is needed.

Issue B-3.
In Appendix 2, the rate matching of 2nd SCI is captured. Two contributions [Qualcomm], [Sharp] propose to consider the number of resources used for PSCCH when calculating the maximum limit  of the 2nd SCI. It means to replace  =  -  -  with  =  -  -  - , where  denotes the number of subcarriers in OFDM symbol l that carries PSCCH. 
Please share your views (whether to support or not) and reason.
	Company
	Views

	NTT DOCOMO
	Support
We prefer to update definition of  as ‘the number of subcarriers in OFDM symbol l that is available for the PSSCH transmission’ since we think it is the original intention of the formula. But the above proposal is fine as well.

	LG Electronics
	We support FL’s proposal. 

	Ericsson
	We are fine with the proposed change. 

	Qualcomm
	We agree with the proposal.

	Apple
	Support

	Intel
	We agree to enable proper calculation of the available 2nd stage PSCCH resources, the REs occupied by the 1st stage PSCCH need to be excluded. 

	Nokia, NSB
	No strong view. Actually I had assumed that  excludes the PSCCH subcarriers already, but I agree that it is not really clear.

	Sharp
	We support FL’s proposal.

	ZTE, Sanechips
	Support

	CATT
	Support

	OPPO
	Support the change.

	vivo
	OK

	MediaTek
	Fine for the proposal with the further clarification on  as the number of subcarriers in OFDM symbol l that carries PSCCH and PSCCH-DMRS. Besides, the definition of is also missing in the spec.

	Panasonic
	We support the proposal.

	NEC
	Support

	Huawei, HiSilicon
	Agree.

PSCCH resource is configured per RP and therefore is known to UE before transmitting/receiving SL.

	Samsung
	Agree



Summary
Considering the views from companies, we can agree to modify the 2nd SCI rate matching by considering the 1st SCI mapping.

Proposal
In calculation of Q_SCI2 of clause 8.4.4 of TS38.212, the following modification is adopted.
·  =  -  -  - 
·  denotes the number of subcarriers in OFDM symbol l that carries PSCCH. 



C. Number of PSCCH RBs when sub-channel size is less than 20 PRBs
The current specifications TS38.214 has the following:
	[bookmark: _Toc29673246][bookmark: _Toc29673387][bookmark: _Toc29674380]8.2.2	PSSCH DM-RS transmission procedure
The UE selects the DM-RS time domain pattern out of the patterns configured using the higher layer parameter TimePatternPsschDmrs for the resource pool on which the PSSCH is to be transmitted. If more than one DM-RS time domain pattern is configured, the selected pattern is indicated by the “DMRS pattern” field in the SCI format 0-1 associated with the PSSCH transmission.
If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs.



Regarding the yellow-highlighted part, UE behavior seems unclear in the case of the part.
One contribution [LGE] proposes to remove the above yellow-highlighted part. 
One contribution [Qualcomm] proposes to add the restriction on the (pre)-configuration not to allow the case that the number of PRBs for PSCCH is less than the subchannel size if subchannel size < 20.
· Alt 1. Remove the yellow-highlighted part above.
· Alt 2. Introduce a restriction on (pre-)configuration not to allow the case that the number of PRBs for PSCCH is less than the subchannel size if subchannel size < 20.
· Alt 3. Other(s), if any.
Please share your views and reasons.
	Company
	Views

	NTT DOCOMO
	Alt 3: No spec update.

Current spec is clear in our understanding as:
· If sub-channel size is less than 20 PRBs, PSCCH and PSSCH DM-RS is not FDMed within the sub-channel (above yellow part)
· PSSCH DM-RS is mapped on each PSSCH PRB (38.211 - 8.4.1.1.2 (referring 6.4.1.1.3))
· PSSCH is not mapped on PSCCH PRB (38.213 - 8.1.2.2)
To achieve above three bullets, PSCCH size shall be sub-channel size when sub-channel size is less than 20 PRBs. Situation mentioned by LGE shall be avoided by (pre-)configuration.
But if clarification as Alt 2 is preferable, we are fine with the direction as well.

Note that, if no. of SL symbols is larger than 8 and only 2-symbol DM-RS is (pre-)configured, PSCCH is not overlapped with PSSCH DM-RS in the same symbol. Alt 2 should be updated a bit.

	LG Electronics 
	Our 1st preference is Alt 1. 

2nd preference is Alt 3 which is that the UE expects that PSSCH DMRS is not transmitted in all the allocated sub-channels during PSCCH symbol duration if the number of PRBs for PSCCH is less than the subchannel size if subchannel size <20. 

In other words, if subchannel size <20 and if the number of PRBs for PSCCH is less than the subchannel size, DMRS pattern that results FDM between PSCCH and PSSCH DMRS is not used. 

If subchannel size>20 or if the number of PRBs for PSCCH is the same as subchannel size, DMRS pattern that results FDM between PSCCH and PSSCH DMRS can be used. 

	Ericsson
	We don’t think any update is necessary in this regard. So we support Alt. 3 i.e. no update to the spec. 

	Qualcomm
	We support Alt 2. As Docomo mentioned, it is the simple way to implement the highlighted text.


	Apple
	From the current specifications, if the sub-channel size is smaller than 20 PRBs and a single sub-channel is scheduled, then the PRBs beyond PSCCH region on a PSCCH symbol are not used for PSSCH DRMS, even if PSSCH DMRS time-domain location is set to that symbol (i.e., Table 8.4.1.1.2-1 of TS 38.2111). Hence, we do not need to update the specifications.  

	Intel
	If subchannel size is large e.g. 20PRBs and PSCCH bandwidth is less e.g. 10 PRBs then PSSCH demodulation in symbols of the subchannel carrying PSCCH may be problematic due to lack of DMRS. One way to solve it is to force PSCCH to be 20 PRBs. Another way is to enable FDM of PSCCH and PSSCH DMRS within subchannel. First approach does not bring any benefit for PSSCH. Second approach may help PSSCH demodulation performance and thus Alt.1 is preferred.

	Nokia, NSB
	Alt 3 – no update. We don’t see a critical issue with the spec.

	Sharp
	We support Alt 3.

	ZTE, Sanechips
	Alt 2 or no spec. change.

	CATT
	Ok for Alt 2 or Alt 3
Since PSCCH bandwidth and sub-channel size are resource pool configuration parameters, proper configuration can avoid this issue. We are also fine with clear capture the restriction in spec

	OPPO
	No spec change. 
PSCCH size<subchannel size<20 can be avoided by (pre-)configuration, even this happens, some PSSCH PRBs may not have DMRS, but DMRS on other PRBs or symbols can be used for channel estimation, there is no need to optimize.

	vivo
	Alt 3 or Alt 2.
We are OK to introduce a restriction (Alt 2) but this restriction should be captured in RRC description, not in RAN1.

	MediaTek
	Alt3. It seems clear that such multiplexing with less than 20RBs is not supported, i.e., PSCCH will occupy the whole sub-channel size of the sub-channel in this case.

	Panasonic
	We support Alt2. The PSCCH is (pre-)configured to have the same size as a sub-channel when sub-channel size is smaller than 20 PRBs to reduce channel estimation complexity.

	NEC
	Alt 2. Since current spec sentence was aligned with past agreements, we're fine to add restrictions but not to delete it.

	Huawei, HiSilicon
	Alt 3, but note that some resolution of the underlying issue is needed:

As explained in Issue B-1, this 20PRB subchannel size restriction affects DMRS pattern (incl. number of DMRS patterns.), which further affect how 2nd-stage SCI is mapped.

It does not make sense to mandate PSCCH PRBs = subchannel size (alt 2), which would always result in TDM’d PSCCH and PSSCH when allocated number of subCH = 1, and this could result in only one DMRS symbol in the system when DMRS = {2} is indicated in SCI 1-A as the first DMRS is lost to PSCCH. This would violate the agreement on having 2, 3, or 4 PSSCH DMRS symbols.

The DMRS patterns need to be fixed by ensuring that
· The first PSSCH DMRS symbol according to SCI is in fact the first real PSSCH DMRS symbol; and
· The number of PSSCH DMRS symbols according to SCI is in fact the number of symbols containing DMRS
including in cases of TDM between PSCCH/PSSCH, and in subchannel PRBs < 20.

	Samsung
	We support Alt 1. If it is confusing and no implementation issue exist, then we can remove.



Summary
Based on the companies’ views, RAN1 needs to clarify the specifications.
[image: ]
[bookmark: _GoBack]If PSSCH DMRS and PSCCH are mapped to the same OFDM symbol, then this mapping within a single sub-channel is only supported if higher layer parameter subchannelsize >= 20, i.e. the sub-channel size is at least 20 PRBs.
	There could be interpretations on the above specifications.
· Alt 1. Support Case A, NOT support Case B, and NOT support Case C.
· Alt 2. Support Case A, NOT support Case B, and support Case C.

Proposal
RAN1 discusses what alternative is the common understanding.
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Appendix 1. 2nd SCI mapping in TS38.211
	[bookmark: _Toc11324544][bookmark: _Toc29230443][bookmark: _Toc36026702]8.3.1.5	Mapping to virtual resource blocks
For each of the antenna ports used for transmission of the PSSCH, the block of complex-valued symbols  shall be multiplied with the amplitude scaling factor   in order to conform to the transmit power specified in [5, TS 38.213] and mapped to resource elements  in the virtual resource blocks assigned for transmission, where  is the first subcarrier in the lowest-numbered virtual resource block assigned for transmission.-	
The mapping operation shall be done in two steps:
-	first, the complex-valued symbols corresponding to the bit for the 2nd-stage SCI in increasing order of first the index  over the assigned virtual resource blocks and then the index , starting a the first PSSCH symbol carrying an associated DM-RS and meeting all of the following criteria:
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, or PSCCH;
-	secondly, the complex-valued modulation symbols not corresponding to the 2nd -stage SCI shall be in in increasing order of first the index  over the assigned virtual resource blocks, and then the index  with the starting position given by [6, TS 38.214] and meeting all of the following criteria: 
-	the resource elements are not used for 2nd-stage SCI in the first step
-	the corresponding resource elements in the corresponding physical resource blocks are not used for transmission of the associated DM-RS, PT-RS, CSI-RS, or PSCCH;
[bookmark: _Hlk26193790]The resource elements used for the PSSCH in the first OFDM symbol in the mapping operation above shall be duplicated in the OFDM symbol immediately preceding the first OFDM symbol in the mapping.






Appendix 2. 2nd SCI rate matching length in TS38.212

	[bookmark: _Toc29326643][bookmark: _Toc29327793]8.4.4	Rate Matching
For 2nd-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2nd-stage SCI transmission prior to duplication for the 2nd layer if present, denoted as , is determined as follows:

where
-	 is the number of the 2nd-stage SCI bits 
-	 is the number of CRC bits for the 2nd-stage SCI, which is 24 bits. 
-	 is indicated in the corresponding 1st-stage SCI. 
-	 is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers;
-	 is the number of subcarriers in OFDM symbol  that carries DMRS, in the PSSCH transmission.
-	 is the number of subcarriers in OFDM symbol  that carries PT-RS, in the PSSCH transmission.
-	 is the number of resource elements that can be used for transmission of the 2nd-stage SCI in OFDM symbol , for  and for , in PSSCH transmission, where  = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot provided by higher layers as defined in [6, TS 38.214]. If higher layer parameter sl-PSFCH-Period = 2 or 4,   = 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1", and  = 0 otherwise. If higher layer parameter sl-PSFCH-Period = 0, . If higher layer parameter sl-PSFCH-Period is 1, .
-	 =  -  -  
-	 is the number of vacant resource elements in the resource block to which the last coded symbol of the 2nd-stage SCI belongs.
-	 is the coding rate as indicated by "Modulation and coding scheme" field in SCI format 1-A.
-	 is configured by higher layer parameter sl-Scaling.
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: 1A, 1B, 9F (as in the summary) by 08/21, with 


potential TPs by 


8/26


 


–


 


Jeongho (Samsung)


 


 


This document has the following questions


.


 


1


A. 


Maximum length of 2nd SCI rate matching


 


1


B. 


Starting symbol, resource, Q_2ndSCI


 


-


B1


 


-


B2


 


-


B3


 


9F


. 


Number of PSCCH RBs when sub


-


channel size is less than 20 PRBs


 


 


 


A
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Maximum length of 2nd SCI rate matching


 


In current specifications (TS38.212), the 


maxi


mum length (


K


) of 2


nd


 


SCI for rate matching is not defined yet. 


 


-
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he output bit sequence after rate matching is denoted 
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is modulation order of 


the 


2


nd


-


stage SCI


.


 


A UE is not expected to 
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.


 


In RAN1#102


-


e, 


a number of contributions are submitted 


[Futurewei], [vivo], [CATT], [Huawei, HiSilicon], 


[Intel], [Ericsson], [Apple], [Qualc


omm]


 


with the following alternatives


.


 


-


 


Alt 1. 2048: 


Futurewei, Huawei, HiSilicon, Apple


 


-


 


Alt 2. 4096: vivo, CATT, Intel, Ericsson, Qualcomm


 


-


 


Alt 3. 


Other value. 


 


 


Please provide your views and reason.


 


Company


 


Views


 


LG


 


Electronics


 


Alt 3(8192). 


For compromise,


 


Alt 2 is acceptable. 


 


 


We are not yet fully convinced with the necessity of having further restriction on 


the value of E for PSCCH. 


 


 


A


ccording to TS38.212, in the perspective of polar coding, the number of coded 


bits is 32, 64, 128, 256, 512 as in PDCCH 


polar coding. For the other values of E, 


the UE will perform rate


-


matching including puncturing, shortening, or circular 


repetition. In case of circular repetition, the RX UE does not needs to have separate 


bin for all the E coded bits. LLR (log


-


likelihood


 


ratio) associated with circular 


repeated bits will be added to suitable bin, so the large E may not make large 


memory size. 


 


Ericsson


 


We support Alt.2 
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