[bookmark: _GoBack]3GPP TSG RAN WG1 Meeting #103-e	R1-2007613
E-meeting, October 26 – November 13, 2020

Agenda Item:	7.2.4
Source:	Huawei, HiSilicon
Title:	             Remaining details of physical layer procedures for sidelink 
Document for:	Discussion and Decision

[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views on the remaining details of physical layer procedure for sidelink and some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications. 
UL-SL prioritization
In RAN1#101-e, the following UL-SL prioritization rules were achieved:
	Agreements:
· When one SL transmission overlaps with one or more UL transmissions overlapping with any UL transmission in time, 
· multiplexing/prioritization defined on Uu, if any applicable, apply to the overlapping UL transmissions before the prioritization with the SL transmission.
· If the SL transmission still overlaps with more than one UL transmission, 
· the UE transmits SL transmission if the SL transmission is prioritized over all the UL transmissions subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· the UE transmits UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· UE processing timeline w.r.t. the first SL/UL transmission is the same as in proposal 8.


According to the above agreement, when one SL transmission overlaps with one or more overlapping UL transmissions, the UE performs multiplexing/prioritization among the overlapping UL transmissions before the prioritization with the SL transmission, thus resulting in the case where one UL channel could have two types of information, e.g., PUSCH with UL-SCH and SL HARQ-ACK as shown in Figure 2. 
[image: ]
[bookmark: _Ref46732157]Figure 2 Collision between SL transmission and PUSCH with UL-SCH and SL HARQ-ACK
[bookmark: OLE_LINK78]The UL-SL prioritization rule for this case is unclear. In other words, the current agreement only solves the ambiguity before UL multiplexing. The solution after UL multiplexing is missing. Therefore, we propose to solve this issue with the following proposal.5
Proposal 1: If one SL transmission overlaps with one UL transmission (e.g., PUSCH/PUCCH) with other UL transmissions multiplexed in it,
· The UE performs SL transmission if the SL transmission is prioritized over all the UL transmissions before multiplexing.
· [bookmark: OLE_LINK79]Otherwise, the UE performs the UL transmission.
Based on the above proposal, a proposed text for this correction is provided for Section 16.2.4.3.1 of TS 38.213.

---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions
…
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
When one SL transmission overlaps in time with one UL transmission with other UL transmissions multiplexed in it, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions before multiplexing; otherwise, the UE performs the UL transmission.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

UE procedure for reporting HARQ-ACK on sidelink
The following agreements were made in RAN1#100-e:
	Agreements:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.


Both options are supported for PSFCH resources determination, thus a parameter sl-PSFCH-CandidateResourceType is introduced to indicate which option is selected in a resource pool. In TS 38.331, sl-PSFCH-CandidateResourceType is defined as highlighted below: 
SL-PSFCH-Config-r16 ::=                SEQUENCE {
    sl-PSFCH-Period-r16                    ENUMERATED {sl0, sl1, sl2, sl4}                                   OPTIONAL,   -- Need M
    sl-PSFCH-RB-Set-r16                    BIT STRING (SIZE (10..275))                                       OPTIONAL,   -- Need M
    sl-NumMuxCS-Pair-r16                   ENUMERATED {n1, n2, n3, n6}                                       OPTIONAL,   -- Need M
    sl-MinTimeGapPSFCH-r16                 ENUMERATED {sl2, sl3}                                             OPTIONAL,   -- Need M
    sl-PSFCH-HopID-r16                     INTEGER (0..1023)                                                 OPTIONAL,   -- Need M
    sl-PSFCH-CandidateResourceType-r16     ENUMERATED {startSubCH, allocSubCH}                               OPTIONAL,   -- Need M
   ...
When the resource type parameter is configured as startSubCH, the starting sub-channel and the slot for the PSSCH transmission i.e. the option 1, is  used. On the other hand, when allocSubCH is configured, all the subchannels and the slot for corresponding PSSCH are used to determine the PSFCH resources, which is the option 2. The counterpart in TS38.213 is  which is used to calculate the number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission occasion. If the  is equal to 1, option1 is taken. Option 2  is used when . However, in current specs, there is no connection between the sl-PSFCH-CandidateResourceType parameter configuration and value of  .  Therefore, a clarification on the higher layer configuration and  values is needed.

Proposal 2: The value of  in TS38.213, which is used to calculate the number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission occasion is determined based on the higher layer parameter sl-PSFCH-CandidateResourceType .
·  when sl-PSFCH-CandidateResourceType is configured as startSubCH
·  otherwise.

Based on the above proposal, a proposed text for this correction is provided for Section 16.2.4.3.1 of TS 38.213.

[bookmark: _Toc45699242][bookmark: _Toc36498213][bookmark: _Toc29917338][bookmark: _Toc29899602][bookmark: _Toc29899184][bookmark: _Toc29894885]---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.3	UE procedure for reporting HARQ-ACK on sidelink
…
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool provided by higher layer parameter sl-NumMuxCS-Pair and, based on an indication by higher layers sl-PSFCH-CandidateResourceType,  is determined as: 
· If sl-PSFCH-CandidateResourceType is configured as startSubCH
 and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH
-   else sl-PSFCH-CandidateResourceType is configured as allocSubCH
	 and the  PRBs are associated with one or more sub-channels from the  sub-channels of the corresponding PSSCH
The PSFCH resources are first indexed according to an ascending order of the PRB index, from the  PRBs, and then according to an ascending order of the cyclic shift pair index from the  cyclic shift pairs.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Logical slot indication alignment
The following agreements were made in RAN1#102-e:
	Agreements:
· Prepare a TP to define the logical slot index of a resource pool.
· The wording in LTE V2X is the baseline and details will be discussed during the TP phase.


The slots of sidelink resource pool are selected based on bitmap indication excluding S-SSB slots, non-SL slot and reserved slots, then the slots of sidelink resource pool can be arranged in increasing order and denoted as logical slot index. In order to clearly distinguish the set of logical slot indices and physical slot indices, a prime is added to the expression of logical slot indices in the sidelink procedure TP [1]. Similarly, the indices of logical slot set in the description of resource allocation procedure in TS 38.214 and UE procedure for transmitting PSCCH in TS 38.213 should be modified with a prime.
Proposal 3: Distinguish the logical slots set in the description of resource allocation procedure in 38.214 and UE procedure for transmitting PSCCH in TS 38.213.
Based on the above proposal, a proposed text for this correction is provided for Section 16.4 of TS 38.213.

---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.4	UE procedure for transmitting PSCCH 
A UE that transmits a PSCCH with SCI format 1-A using sidelink resource allocation mode 2 [6, TS 38.214] sets 
-	"Resource reservation period" as an index in sl-ResourceReservePeriod-r16 corresponding to a reservation period provided by higher layers [11, TS 38.321], if the UE is provided sl-MultiReserveResource-r16
-	the values of the frequency resource assignment field and the time resource assignment field as described in [6, TS 38.214] to indicate  resources from a set  of resources selected by higher layers as described in [11, TS 38.321] with  smallest slot indices   for  such that , where:
-	, where  is a number of resources in the set  with slot indices  , , such that , and  is provided by sl-MaxNumPerReserve
-	each resource, from the set of  resources, corresponds to  contiguous sub-channels and a slot in a set of slots , where  is the number of sub-channels available for PSSCH/PSCCH transmission in a slot
-	 is a set of slots in a sidelink resource pool [6, TS 38.214]
-	 is an index of a slot where the PSCCH with SCI format 1-A is transmitted.
For decoding of a SCI format 1-A, a UE may assume that a number of bits provided by sl-NumReservedBits-r16 can have any value.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------

Based on the above proposal, a proposed text for this correction is provided for Section 8.1.4 of TS 38.214.
[bookmark: _Toc45810655][bookmark: _Toc36645606][bookmark: _Toc29674376][bookmark: _Toc29673383][bookmark: _Toc29673242]---------------------------- Start of Text Proposal for TS 38.214 -----------------------------
< Unchanged parts are omitted >
8.1.4	UE procedure for determining the subset of resources to be reported to higher layers in PSSCH resource selection in sidelink resource allocation mode 2
…
Notation:
 denotes the set of slots which can belong to a sidelink resource pool and is defined in Clause 8.
The following steps are used:
1)	A candidate single-slot resource for transmission  is defined as a set of  contiguous sub-channels with sub-channel x+j in slot  where . The UE shall assume that any set of  contiguous sub-channels included in the corresponding resource pool within the time interval  correspond to one candidate single-slot resource, where 
-	selection of  is up to UE implementation under   , where  is defined in slots in Table 8.1.4-2 where  is the SCS configuration of the SL BWP; 
[bookmark: _Hlk26190437]-	if  is shorter than the remaining packet delay budget (in slots) then is up to UE implementation subject to    remaining packet budget (in slots); otherwise is set to the remaining packet delay budget (in slots).
The total number of candidate single-slot resources is denoted by .
[bookmark: _Hlk26192698]2)	The sensing window is defined by the range of slots [) where  is defined above and  is defined in slots in Table 8.1.4-1 where  is the SCS configuration of the SL BWP. The UE shall monitor slots which can belong to a sidelink resource pool within the sensing window except for those in which its own transmissions occur. The UE shall perform the behaviour in the following steps based on PSCCH decoded and RSRP measured in these slots.
3)	The internal parameter  is set to the corresponding value from higher layer parameter SL-ThresRSRP_pi_pj for  equal to the given value of  and each priority value .
4)	The set  is initialized to the set of all the candidate single-slot resources. 
5)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
-	the UE has not monitored slot  in Step 2.
-	for any periodicity value allowed by the higher layer parameter sl-ResourceReservePeriodList and a hypothetical SCI format 1-A received in slot  with "Resource reservation period" field set to that periodicity value and indicating all subchannels of the resource pool in this slot, condition c in step 6 would be met.
6)	The UE shall exclude any candidate single-slot resource  from the set  if it meets all the following conditions:
a)	the UE receives an SCI format 1-A in slot , and "Resource reservation period" field, if present, and "Priority" field in the received SCI format 1-A indicate the values  and , respectively according to Clause 16.4 in [6, TS 38.213];
[bookmark: _Hlk26193771]b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than  ;
[bookmark: OLE_LINK9][bookmark: OLE_LINK8]c)	the SCI format received in slot or the same SCI format which, if and only if the "Resource reservation period" field is present in the received SCI format 1-A,  is assumed to be received in slot(s) determines according to clause 8.1.5 the set of resource blocks and slots which overlaps with  for q=1, 2, …, Q and j=0, 1, …, . Here,  is  converted to units of logical slots according to clause 8.1.7,  if  and , where  if slot n belongs to the set , otherwise slot  is the first slot after slot n belonging to the set ; otherwise .  is set to selection window size T2 converted to units of ms.
7)	If the number of candidate single-slot resources remaining in the set  is smaller than , then  is increased by 3 dB for each priority value  and the procedure continues with step 4.
…
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Clarification on PSFCH time domain position   
Based on the agreement made in RAN1#99:
	· Repetition of PSFCH format 0 (one-symbol PSFCH format agreed in RAN1#97) to two consecutive symbols is used.
· This implies that, two consecutive symbols are always used for transmission of PSFCH format 0. 
· Note: The first symbol can be used for AGC training.

· One symbol is used for gap right after PSSCH transmission.
· One symbol is used for gap right after PSFCH transmission.



However, in current specification, the starting and ending symbol position of PSFCH in a slot is not captured, i.e. a UE cannot know which symbols are used for PSFCH transmission or reception. Similar as PSCCH of which the starting and ending symbol position is clearly captured in TS 38.213, it is proposed to capture that of PSFCH:
Proposal 4: Capture the starting and ending symbol position of PSFCH in a slot in TS 38.213 based on existing RAN1 agreements.
A corresponding TP is as follows: 
---------------------------- Start of Text Proposal for TS 38.213 -----------------------------
< Unchanged parts are omitted >
16.3	UE procedure for reporting HARQ-ACK on sidelink
A UE can be provided for use by PSFCH with two consecutive symbols immediately preceding the last symbol in a slot configured for sidelink, if PSFCH is configured in this slot.
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
< Unchanged parts are omitted >
--------------------------------------- End of Text Proposal ----------------------------------
Conclusions
Based on the above discussions, we have the following proposals:
Proposal 1: If one SL transmission overlaps with one UL transmission (e.g., PUSCH/PUCCH) with other UL transmissions multiplexed in it,
· The UE performs SL transmission if the SL transmission is prioritized over all the UL transmissions before multiplexing.
· Otherwise, the UE performs the UL transmission.
Proposal 2: The value of  in TS38.213, which is used to calculate the number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission occasion is determined based on the higher layer parameter sl-PSFCH-CandidateResourceType .
·  when sl-PSFCH-CandidateRe.sourceType is configured as startSubCH
·  otherwise.
Proposal 3: Distinguish the logical slots set in the description of resource allocation procedure in 38.214 and UE procedure for transmitting PSCCH in TS 38.213.
Proposal 4: Capture the starting and ending symbol position of PSFCH in a slot in TS 38.213 based on existing RAN1 agreements.
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