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Introduction
In the last RAN1 meeting, the following agreements were made[1] based on the outcome of the email-thread [103-e-NR-Rel-16-V2X-07].
	Agreements:
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Agreements:
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At last RAN1#103-e meeting, the interpretation of sidelink slot set was discussed for the following four cases:
a) The slot set which shall be monitored by a UE during Mode 2 sensing procedure.
b) Interpretation of sidelink slot set for ‘Time resource assignment’.
c) Interpretation of sidelink slot set for resource reservation period.
d) Interpretation of the number of logical slots for a resource reservation period.
We have achieved the above agreements on the logical slot set used for sensing and ‘Time resource assignment’, but there are still some leftover issues for c) and d). And the following alternatives were proposed during the discussion：
	Q2. What option can you accept for the interpretation of sidelink slot for resource reservation period?
Option 0: No additional agreement
Option 1: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214),
· P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ is always the same as P’ (including slot n+P’ itself)).
Option 2: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in  (i.e. The number of slots in the resource pool between slot n and slot n+P’ can be less than P’).
· Option 2-1: No further change
· Option 2-2: Add “UE expects  belong to the set of slots assigned to the resource pool.”
· Option 2-3: Add “If slot  is not in the resource pool, the next slot in the resource pool should be used instead.”
Option 3: If a UE transmits a SCI format 1-A in slot n in a resource pool, “Resource reservation period” P in the SCI format 1-A indicates the period in terms of ms.
· If the physical slot after P ms is not in the resource pool, the next slot in the resource pool should be used instead.
Option 4: If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in he slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
·  Add “UE expects  belong to the set of slots assigned to the resource pool.”
Option 1’ = Option 1 + updated equation in 8.1.7 (N is the number of slots belonging to the resource pool)


These leftover issues for c) and d) are highly related and could be discussed together.
Discussion
In current NR SL structure, in our view, four levels of slot sets have been defined in the spec:
· L0: physical slots.
· L1: slots can be used for SL communication.
· i.e., excluding any slot from L0 if at least one of Y-th, (Y+1)-th, …, (Y+X-1)-th OFDM symbols in this slot are semi-statically configured as DL or F as per tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration
· L2: slots can belong to a SL resource pool.
· i.e., further excluding  slots and the reserved slots from L1, where the reserved slots are determined according to , the length of bitmap configured for this resource pool. 
· L2 is denoted as  in current specification.
· L3: slots belong to a SL resource pool, 
· L3 is denoted as .
We can have the following observation as to applying different levels of slots under the leftover case c) or d) :
[bookmark: _Toc61617994]
a) [bookmark: _Toc61617995]L0 and L1 SL slot sets are periodic in the physical duration sense, and are independent from resource pool configuration thus free from resource pool jittering
b) [bookmark: _Toc61617996]L2 and L3 SL slot sets are closely related to resource pool configuration including e.g. S-SSB and bitmap setting, due to which the following issues may arise
[bookmark: _Toc61617997]- In case the Rx pool where SCI is detected should be different from Tx pool where mode 2 transmission takes place, ambiguity and potential collision could take place given the reservation period should be resource pool specific
[bookmark: _Toc61617998]-The logical resource reservation period is highly likely to be deviated from the physical resource reservation period if L2 and L3 slots are used due to resource pool jittering
The actual application of slots under the relevant cases corresponding to several proposed options from last meeting could be summarized along with the LTE V2X counterpart as reference
	

	Case a) 
	Case b)
	Case c)
	Case d)

	Option 1’
	L3
	L3
	L3
	L3

	Option 2 
(current specification)
	L3
	L3
	L2
	L1

	Option 3
	L3
	L3
	L0
	L0

	Option 4
	L3
	L3
	L1
	L1

	LTE V2X
	L2
	L2
	L2
	L1


[bookmark: _Toc61617999]Option1’ and Option 3 have larger impact than Option 2 and Option 4.(Both 8.1.4 and 8.1.7 in TS 38.214 should be updated) from both NR and LTE specification perspective
Considering the tradeoff between specification impact and resolution of resource pool jittering issue, Option 4 can be a good compromise.
[bookmark: _Toc61618004][bookmark: _Toc61881385]Considering the tradeoff between specification impact and resolution of resource pool jittering issue, option 4 should be adopted.  
[bookmark: _Toc61618000][bookmark: _Toc61618005][bookmark: _Toc61881386]If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in he slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
[bookmark: _Toc61618006][bookmark: _Toc61881387]According to proposal 1, adopt the following TP for TS 38.214 section 8.1.4. 
	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
< Unchanged parts are omitted >
The resource reservation interval, , if provided, is converted from units of msec to units of logical slots, where  denotes the set of logical slots for this conversion, resulting in  according to clause 8.1.7. 
Notation:
 denotes the set of slots which can belong to a sidelink resource pool and is defined in Clause 8. 
 denotes the set of slots which belongs to the sidelink resource pool and is defined in Clause 8.
< Unchanged parts are omitted >
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];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]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 msec.





Conclusion
This paper concludes with the following observations and proposals.
Observation 1:
a)	L0 and L1 SL slot sets are periodic in the physical duration sense, and are independent from resource pool configuration thus free from resource pool jittering
b)	L2 and L3 SL slot sets are closely related to resource pool configuration including e.g. S-SSB and bitmap setting, due to which the following issues may arise
- In case the Rx pool where SCI is detected should be different from Tx pool where mode 2 transmission takes place, ambiguity and potential collision could take place given the reservation period should be resource pool specific
-The logical resource reservation period is highly likely to be deviated from the physical resource reservation period if L2 and L3 slots are used due to resource pool jittering
Observation 2:	Option1’ and Option 3 have larger impact than Option 2 and Option 4.(Both 8.1.4 and 8.1.7 in TS 38.214 should be updated) from both NR and LTE specification perspective
•	If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in he slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).

Proposal 1:	Considering the tradeoff between specification impact and resolution of resource pool jittering issue, option 4 should be adopted.
•	If a UE transmits a SCI format 1-A in slot n in a resource pool, and if “Resource reservation period” in the SCI format 1-A indicates P’ (following 8.1.7 of 38.214), P’ is counted in he slots that can be used for SL transmission (i.e. the gap between the slots indicated in SCI within two periods is P).
Proposal 2:	According to proposal 1, adopt the following TP for TS 38.214 section 8.1.4.
[bookmark: _GoBack]
	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
< Unchanged parts are omitted >
The resource reservation interval, , if provided, is converted from units of msec to units of logical slots, where  denotes the set of logical slots for this conversion, resulting in  according to clause 8.1.7. 
Notation:
 denotes the set of slots which can belong to a sidelink resource pool and is defined in Clause 8. 
 denotes the set of slots which belongs to the sidelink resource pool and is defined in Clause 8.
< Unchanged parts are omitted >
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];
b)	the RSRP measurement performed, according to clause 8.4.2.1 for the received SCI format 1-A, is higher than 
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 msec.
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image2.emf
When a UE performs PSSCH resource selection procedure in sidelink resource allocation mode 2, the  UE monitors SCIs for sensing operation over  ൫ 𝑡 ′ 0 𝑆𝐿 , 𝑡 ′ 1 𝑆𝐿 , 𝑡 ′ 2 𝑆𝐿 , … ൯   in the sensing window.  
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If a UE transmits a SCI format 1 - A in slot n in a resource pool, and if “Time resource assignment” in the  SCI format 1 - A indicates ti, the UE understanding is as follows:   -   ti is counted in  ൫ 𝑡 ′ 0 𝑆𝐿 , 𝑡 ′ 1 𝑆𝐿 , 𝑡 ′ 2 𝑆𝐿 , … ൯   (i.e.  The number of slots in the resource pool between slot n  and slot n+ti is always the same as ti (including slot n+ti itself ).  


