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1. Introduction
In this contribution, we discuss the following aspects:
· SYNC
· HARQ
· HARQ reporting for incomplete PSFCH
· [bookmark: _GoBack]SL HARQ-ACK on PUSCH with Uu priority 0/1
· Prioritization for SL and UL
· SAI in DCI format 0_2
· Power control
· Pathloss RS
· Power control of PUCCH for SL HARQ-ACK
· Switching between LTE SL and NR SL
2. Synchronization mechanism
2.1 Determination of NR SL-TDD-Config in the coverage of eNB
Regarding the synchronization mechanism in NR SL, the following agreements have been achieved in the previous meetings [1][2]:
	Agreements:
· For indication of TDD configuration:
· X=1 bit indicates the number of patterns
· Value 0 indicates one pattern is used.
· Value 1 indicates two patterns are used.
· Y=4 bits indicate the periodicity information
· When one pattern is used, Y indicates the periodicity of the pattern.
· When two patterns are used, Y jointly indicates the periodicities of the two patterns.
· Z=7 bits indicate the UL slots
· UL slots are jointly indicated by 7 bits when two patterns are configured.
· FFS other details.
Agreements:
For indication of TDD configuration, the pattern(s) indication (X) and periodicity indication (Y) follows the two tables below:
[bookmark: _Ref46860400]Table 1. Periodicity indication Y with single TDD pattern (X=0)
	Periodicity indication Y
	P (ms)
	Single pattern

	
	
	

	0
	0.5
	0.5

	1
	0.625
	0.625

	2
	1
	1

	3
	1.25
	1.25

	4
	2
	2

	5
	2.5
	2.5

	6
	4
	4

	7
	5
	5

	8
	10
	10

	9-15
	Reserved


Table 2. Periodicity indication Y with two TDD patterns (X=1)
	Periodicity indication Y
	P+P2 (ms)
	Two patterns

	
	
	P
	P2

	0
	1
	0.5
	0.5

	1
	1.25
	0.625
	0.625

	2
	2
	1
	1

	3
	2.5
	0.5
	2

	4
	2.5
	1.25
	1.25

	5
	2.5
	2
	0.5

	6
	4
	1
	3

	7
	4
	2
	2

	8
	4
	3
	1

	9
	5
	1
	4

	10
	5
	2
	3

	11
	5
	2.5
	2.5

	12
	5
	3
	2

	13
	5
	4
	1

	14
	10
	5
	5

	15
	20
	10
	10





In intra-RAT NR sidelink deployment, UE shall convert NR TDD configuration obtained from NR SIB1 to a value n and set SL-TDD-Config in PSBCH to the value. However, as shown in Figure 1, when it comes to the inter-RAT deployment where LTE eNB provides NR sidelink configuration, an NR UE in the coverage of eNB should use the LTE TDD configuration for PSBCH determination. It is unclear how to determine the SL-TDD-Config in PSBCH in this case. Therefore, the rules for UE to determine the PSBCH content in the inter-RAT case should be defined.


[bookmark: _Ref61601091][bookmark: _Ref61601085]Figure 1. LTE eNB controls NR sidelink operation
Unlike NR TDD configuration, the number of uplink resources in an LTE TDD configuration is fixed. Besides, as shown in Figure 2, the uplink resources of some LTE TDD configurations are not placed at the end of the period, which means directly reusing the formulae agreed for NR TDD configuration conversion for intra-RAT case to determine SL-TDD-Config according to an LTE TDD configuration is impossible.


[bookmark: _Ref47287209]Figure 2. UL resource location in LTE TDD configuration
[bookmark: _Ref47299777]Observation 1. The uplink resources of LTE TDD configurations are not always placed at the end of a period, therefore directly reusing the formulae agreed for NR TDD configuration conversion to determine SL-TDD-Config in the inter-RAT case is impossible.
It is noted that the periodicity indication (i.e., Y) value 9~15 of  are reserved in Table 3 when a single NR TDD pattern is indicated (i.e., X=0). These reserved values can be reused to indicate LTE TDD configuration. An example is shown in Table 4.  are set to ‘1’.
[bookmark: _Ref47202809]Table 3. Slot configuration period when one pattern is indicated
	
	Slot configuration period of pattern1
 (msec)

	0, 0, 0, 0
	0.5

	0, 0, 0, 1
	0.625

	0, 0, 1, 0
	1

	0, 0, 1, 1
	1.25

	0, 1, 0, 0
	2

	0, 1, 0, 1
	2.5

	0, 1, 1, 0
	4

	0, 1, 1, 1
	5

	1, 0, 0, 0
	10

	Reserved
	Reserved



[bookmark: _Ref40257842]Table 4. Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


[bookmark: _Ref40452969][bookmark: _Hlk37366084][bookmark: _Ref47083373][bookmark: _Ref61869950][bookmark: _Ref20054135]Proposal 1. The codepoints 9~15 of  when  can be used for LTE TDD configuration indication in PSBCH as follows,  are set to ‘1’.
Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


The associated TP for 38.213 is provided below.
TP#1 for 38.213: PSBCH content
	------------------------------------------------------ Start of Draft TP of 213---------------------------------------------
16.1	Synchronization procedures
For transmission of an S-SS/PSBCH block, a UE includes a bit sequence  in the PSBCH payload to indicate sl-TDD-Config-r16 and provide a slot format over a number of slots.
For paired spectrum, or if tdd-UL-DL-ConfigurationCommon and sl-TDD-Configuration are not provided for a spectrum indicated with only PC5 interface in Table 5.2E.1-1 in [TS 38.101-1], 
-	 are set to '1';
else
-	when UE determines sl-TDD-Config based on tdd-UL-DL-ConfigurationCommon or sl-TDD-Configuration-r16 according to clause 5.8.9.4.3 in [TS 38.331]
-	 if pattern1 is provided by sl-TDD-Configuration-r16 or tdd-UL-DL-ConfigurationCommon;  if both pattern1 and pattern2 are provided by sl-TDD-Configuration-r16 or tdd-UL-DL-ConfigurationCommon as described in Clause 11.1
-	 are determined based on
-	 in pattern1 as described in Table 16.1-1 for  
-	 in pattern1 and  in pattern2 as described in Table 16.1-2 for 
where  and  are as described in Clause 11.1
-	 are the 7th to 1st LSBs of , respectively
-	for , 
-	for , 
where
-	 is the number of symbols in a slot:  if cyclicPrefix = "ECP"; else, 
-	 is 1 if , else  is 0
-	 is 1 if , else  is 0 
-	 is the sidelink starting symbol index provided by sl-StartSymbol
-	 is the granularity of slots indication as described in Table 16.1-2
-	, , , ,  are the parameters of TDD-UL-ConfigurationCommon as described in Clause 11.1, or the parameters of sl-TDD-Configuration-r16 as defined in [9.3, TS 38.331]
-	 corresponds to SL SCS as defined in [4, TS 38.211]
-	If tdd-Config as described in [12, TS 36.331] is provided
-	 
-	 are determined based on Table 16.1-3
-	 are set to '1'
Table 16.1-1: Slot configuration period when one pattern is indicated
	
	Slot configuration period of pattern1
 (msec)

	0, 0, 0, 0
	0.5

	0, 0, 0, 1
	0.625

	0, 0, 1, 0
	1

	0, 0, 1, 1
	1.25

	0, 1, 0, 0
	2

	0, 1, 0, 1
	2.5

	0, 1, 1, 0
	4

	0, 1, 1, 1
	5

	1, 0, 0, 0
	10

	Reserved
	Reserved


  <Unchanged parts are omitted>
Table 16.1-3: Indication of LTE TDD Configuration
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6


--------------------------------------------------------- End of Draft TP ----------------------------------------------------



3. HARQ
3.1 HARQ reporting on PUCCH for an ‘incomplete’ PSFCH period
	Agreements:
· Option B is agreed for the number of logical slots in a resource pool.
· Option A: UE is not expected to be configured with a resource pool where the number of logical slots of the resource pool, counted within 10240 ms period, is not an integer multiple of the PSFCH resource period
· Option B: It is clarified in the specification that a PSFCH slot is associated with up to N PSSCH slots where N is the PSFCH resource period.
· Option 1 is agreed for the location of PSFCH slots where the PSFCH resource period is N.
· Option 1: Logical slot index #0, #N, #2N, …. within 10240 ms period
· Option 2: Logical slot index #N-1, #2N-1, #3N-1, … within 10240 ms period
· Option 3: Logical slot index …, #M-2N, #M-N, #M within 10240 ms period, where logical slot #M is the last slot of a resource pool


It is was discussed in the previous meetings whether the number of SL slots of a resource pool in a DFN/SFN cycle must be multiple of PSFCH period . The outcome of the discussion is that the number of SL slots of a resource pool in a DFN/SFN cycle may not always be multiple of , which means there may be an ‘incomplete’ PSFCH period at the DFN/SFN cycle boundary. 
An example of an ‘incomplete’ PSFCH period is shown below. With PSFCH period  and minimum PSSCH-PSFCH gap K, it can be derived that the time gap between a PSFCH and its corresponding candidate PSSCH occasions should be within the distance range [K, +K-1]. However, when the number of SL slots in a 10240ms period is not a multiple of , the interval between the last PSFCH in the previous cycle and the first PSFCH in the next cycle is less than . Moreover, in this case, the number of PSSCH associated with the latter PSFCH at a distance of [K, +K-1] is less than .


[bookmark: _Ref53602624]Figure 3. Example of an incomplete PSFCH period
This ‘special’ PSFCH occasion that has fewer than  associated PSSCH occasions is usually the first PSFCH occasion in a 10240ms period. Donating the number of candidate PSSCH occasions associated with a PSFCH occasion by , as illustrated in Figure 3, the PSFCH occasion in red has only 1 associated PSSCH occasion while . 
According to the previous agreement,  HARQ-ACK bits should be reported for each PSFCH occasion involved in a type1 SL HARQ codebook based on the PSFCH detection result corresponding to each candidate PSSCH occasion. If a candidate PSSCH occasion that is not scheduled for SL, NACK will be reported. 
	TS 38.213
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
==================Omitted==================
Set  – index of a SL slot within an PSFCH period
while 
; 
;
;
end while
==================Omitted==================
If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions.


However, it is not clear what should be reported in response to the ‘special’ PSFCH occasion with fewer than  associated PSSCH occasion. 
There are two options:
Option1: TX UE reports  bit HARQ-ACK for the ‘special’ PSFCH occasion (i.e., the same number of bits as for a normal PSFCH occasion), including  bit(s) NACK and  HARQ-ACK bit(s) corresponding to the actual associated PSSCH occasions.
Option2: TX UE reports  bit HARQ-ACK for the ‘special’ PSFCH occasion, which means UE only generates HARQ-ACK for the actual associated PSSCH occasions.


Figure 4. Example of option1 and option2
Option2 has the merit of reducing the PUCCH overhead but has the disadvantage that the type1 codebook size would dynamically change. To be specific, if the gNB allocates two K1 values, and one of them corresponds to a normal PSFCH occasion and the other one corresponds to a special PSFCH occasion, TX UE will report + HARQ-ACK bits on the corresponding PUCCH, while if both K1 values correspond to normal PSFCHs for another scheduled PUCCH, TX UE shall feedback  HARQ-ACK bits. This dynamically changing codebook size will not only increase the complexity of gNB detection but also deviates from the original intent of introducing type1 codebook. In this late stage, further optimization is not preferred. Therefore, option1 is suggested.
[bookmark: _Ref47365166]Proposal 2. For a PSFCH occasion associated with  PSSCH occasion, TX UE reports  bit HARQ-ACK for the special PSFCH occasion, including  bit NACK and  HARQ-ACK corresponding to the associated PSSCH occasion, where  is the periodicity of PSFCH and .
TP#2 for 38.213: HARQ reporting option1
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel 
The cardinality of the set  defines a total number  of occasions for candidate PSSCH transmissions with corresponding PSFCH reception occasions corresponding to the HARQ-ACK information bits. A UE determines  HARQ-ACK information bits, for a total number of   HARQ-ACK information bits as  = HARQ-ACK information bit for candidate PSSCH transmission with index  with corresponding PSFCH reception, for  , as described in Clause 16.5. If an occasion for candidate PSSCH transmission with index  with corresponding PSFCH reception occasions with index  is not associated with the PSFCH reception occasions with index , the HARQ-ACK information bit for the occasion for candidate PSSCH transmission with index  with corresponding PSFCH reception occasions with index  is set to NACK. If the UE does not transmit a PSSCH in an occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions, due to the UE not detecting a corresponding DCI format 3_0, the UE generates a NACK value for the occasion for candidate PSSCH transmission with corresponding PSFCH reception occasions. 
---------------------------------------------- End of Draft TP ---------------------------------------------



3.2 [bookmark: _Ref61341882]SL HARQ-ACK on PUSCH with priority index 1/0
Uu downlink data is divided into two categories: low priority (corresponding to priority index 0) and high priority (corresponding to priority index 1), and the HARQ-ACK corresponding to the downlink data has the same priority as the data. 
To ensure the performance of data or HARQ-ACK with high priority, and to meet latency or reliability requirements of data or HARQ-ACK with high priority, in R16, only HARQ-ACK and PUSCH with the same priority index can be multiplexed.
This leads to the question of whether a PUSCH with low or high priority index and a PUCCH carrying SL HARQ-ACK can be multiplexed. If the SL HARQ-ACK with low priority is multiplexed on a PUSCH with high priority (priority index 1), it may cause PUSCH reliability degradation. It is desirable to reuse the Uu’s principle. Unfortunately, Uu's principle mentioned above may not be directly applicable to this case, because the priority of PUCCH carrying SL HARQ-ACK and the priority of PUSCH carrying UL-SCH are defined in different ways, and cannot be compared directly. 
To avoid this issue, a rule should be defined to align the SL priority and Uu priority. The simplest solution is to reuse sl-PriorityThreshold. More specially, if the PUSCH overlapped with SL PUCCH has priority index 1, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH. If the PUSCH overlapped with SL PUCCH is with priority index 0, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
[bookmark: _Ref53740766]Proposal 3. If a PUSCH with priority index 1 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 1.
[bookmark: _Ref53740768]Proposal 4. If a PUSCH with priority index 0 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
TP#3 for 38.213: multiplexing
	------------------------------------------- Start of Draft TP of 213 -------------------------------------
16.5.1.2	Type-1 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated with a PUCCH with SL HARQ-ACK is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCH is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then 
==================Omitted==================
16.5.2.2	Type-2 HARQ-ACK codebook in physical uplink shared channel 
If the smallest priority value associated with a PUCCH with SL HARQ-ACK is smaller than sl-PriorityThreshold, the priority index of the PUCCH is 1; otherwise, the priority index of the PUCCH is 0. UE only multiplexes SL HARQ-ACK to a PUSCH with the same priority index.
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by DCI format 0_0, then
==================Omitted==================
---------------------------------------------- End of Draft TP ---------------------------------------------



3.3 Prioritization of SL TX and PUSCH with SL HARQ
For prioritization of SL TX and PUSCH, SL TX is prioritized only when the SL priority associated to the SL transmission is sufficiently high. Based on TS 38.213, when PUSCH conveys eMBB UL-SCH (i.e., low priority data), SL transmission is prioritized only when the associated SL priority value is smaller than sl-PriorityThreshold; on the other hand, when PUSCH conveys URLLC UL-SCH (i.e., high priority data), SL transmission is prioritized only when the associated SL priority value is smaller than sl-PriorityThresholdULURLLC. However, if PUSCH conveys SL HARQ-ACK, the above rules should be revisited, since three components need to be considered for the prioritization operation, i.e., UL-SCH, SL HARQ-ACK multiplexed on PUSCH and SL TX.
When PUSCH conveys eMBB UL-SCH and SL HARQ-ACK, based on the discussion in section 3.2, it is restricted that the SL HARQ-ACK should have larger priority value than sl-PriorityThreshold. Then, if SL TX is prioritized over UL eMBB data, it is natural that SL TX is prioritized over SL HARQ-ACK on PUSCH. Thus, no need to change the rule specified in TS 38.213.
When PUSCH conveys URLLC UL-SCH and SL HARQ-ACK, the SL HARQ-ACK is restricted as URLLC transmission and has smaller priority value than sl-PriorityThreshold. Thus, even if SL TX is prioritized over URLLC UL-SCH, it does not mean the SL TX is prioritized over SL HARQ-ACK on PUSCH. In this case, UE needs to further compare priorities between the SL HARQ-ACK and SL TX, and SL TX is performed only when SL TX has higher priority than the SL HARQ-ACK.
[bookmark: _Ref53593301]Proposal 5. Regarding SL TX and PUSCH TX prioritization, if PUSCH with priority index 1 contains both UL-SCH and SL HARQ-ACK, SL TX is performed when SL TX has higher SL priority than the SL HARQ-ACK and sl-PriorityThresholdULURLLC.
TP#4 for 38.213: Prioritization for SL and UL transmission
	----------------------------------- Start of Draft TP of TS 38.213 ------------------------------
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions 
For prioritization between PSFCH/S-SS/PSBCH block transmission and UL transmission other than a PRACH, or a PUSCH scheduled by an UL grant in a RAR, or a PUCCH with sidelink HARQ-ACK information report 
-	if the UL transmission is for a PUSCH or for a PUCCH with priority index 1, 
-	if sl-PriorityThresholdULURLLC is provided
-	the SL transmission has higher priority than the UL transmission if a smallest priority value of the SL transmission(s) is smaller than sl-PriorityThresholdULURLLC and samller than the smallest priority value of multiplexed sidelink HARQ-ACK(s) if any; otherwise, the UL transmission has higher priority than the SL transmission
-	else
-	the UL transmission has higher priority than the SL transmission
-	else
-	the SL transmission has higher priority than the UL transmission if the smallest priority value of the SL transmission(s) is smaller than sl-PriorityThreshold; otherwise, the UL transmission has higher priority than the SL transmission
------------------------------------------ End of Draft TP ------------------------------------------




3.4 HARQ reporting on PUSCH scheduled by DCI format 0_2
A new UL DCI format, i.e., DCI format 0_2, is introduced in Rel-16. When a PUSCH scheduled by DCI format 0_2 is overlapped with PUCCH for SL HARQ-ACK reporting, it is unclear whether the SL HARQ-ACK should be dropped or multiplexed on the PUSCH.
Given that it has already been agreed that DCI format 0_1 shall carry SAI for handling SL HARQ-ACK and PUSCH multiplexing, it is feasible to apply the same mechanism to DCI format 0_2:
[bookmark: _Ref40454531]Proposal 6. When SL type1 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI.
[bookmark: _Ref40454532]Proposal 7. When SL type2 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI.
[bookmark: _Hlk40026019]TP#5 for 38.212: SAI in DCI format 0_2
	------------------------------------------- Start of Draft TP of 212 -------------------------------------
[bookmark: _Toc19798776][bookmark: _Toc26467247]7.3.1.1.2	Format 0_2
-	Sidelink assignment index – 0, 1 or 2 bits:
-	1 bit if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	2 bits if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic and, in addition, the UE is configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI;
-	0 bit otherwise.
---------------------------------------------- End of Draft TP ---------------------------------------------



4. Power control
4.1 Pathloss RS
In the previous meeting, it was agreed that either the SSB used to obtain MIB or the CSI-RS/SSB used for power control of a PUSCH scheduled by DCI format 0_0 can be reused to measure DL pathloss for SL power control. However, two aspects need to be clarified.
1. Which cell’s pathloss RS is used for SL power control if multiple cells are configured with DCI format 0_0?
In the CA case, the UE can be configured with multiple cells, and each configured with DCI format 0_0, while only one of the cells is configured with SL operation. In this case, to coordinate interference between SL and UL, it should be clarified that the DCI format 0_0 scheduling on the cell shared for SL operation should be used for determining the DL RS for power control.
[bookmark: _Ref53612557]Proposal 8: If UE is configured with more than one cell, SSB or CSI-RS corresponding to a PUSCH scheduled by the particular DCI format 0_0 on the cell configured with SL operation should be used for pathloss calculation of SL power control.
2. Pathloss measurement for cross-carriers scheduling case
On the other hand, in the case of the SL cell is cross-carrier-scheduled by another cell, there is no DL RS for power control according to the current spec.
Firstly, in the cross-carrier scheduling case, no DCI format 0_0 can be used to determine the DL RS for power control. 
Secondly, in this case, there is no SSB for power control measurement either, because the SL cell is a SCell, where the UE does not try to obtain MIB or even SSB (e.g., no SSB is configured for the SCell). The SSB in PCell for obtaining MIB may not be suitable in this case, because the pathloss measured based on the PCell does not reflect the channel condition of the Scell. 


Figure 5. Example of cross-carrier scheduling SL on a SRS only Scell
To resolve this issue, a DL RS on the Scell should be specified for pathloss calculation, for example, a DL RS for PUSCH or SRS. Considering that the Scell may be a SRS only SCell, the DL RS for SRS power control is preferred for SL power control.
The associated TP for 38.213 is provided below.
TP#6 for 38.213: pathloss RS
	------------------------------------------------------ Start of Draft TP of 213-----------------------------------------------
-	 as described in Clause 7.1.1 except that
-	if the UE is configured to monitor PDCCH for detection of DCI format 0_0 on serving cell c, the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 on serving cell c when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	else, if UE is provided with pathlossReferenceRS on serving cell c, the RS resource is the one the UE uses for determining a power of a SRS transmission associated with the SRS resource set corresponding to SRS-ResourceSetId = 0 on serving cell c 
-  else, the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
where serving cell c is the serving cell for SL transmission/reception
--------------------------------------------------------- End of Draft TP-----------------------------------------------------


[bookmark: _Ref53612560][bookmark: _Ref60844997]Proposal 9. If the SL cell is cross-carrier-scheduled by another cell and UE is configured with pathlossReferenceRS, the pathloss RS resource for SL power control is the one the UE uses for determining the power of a SRS transmission associated with the SRS resource set 0 on serving cell c.

4.2 Power control of PUCCH for HARQ reporting
The transmission power of PUCCH on active UL BWP [image: ] of carrier [image: ] of primary cell [image: ]is determined based on the following formula, where [image: ] is a PUCCH transmission power adjustment component which is depended on the PUCCH format as well as the number of UCI bits to be transmitted:
[image: ] [dBm]
	-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, [image: ], where 
-	[image: ]
-	[image: ]
-	[image: ] is a number of HARQ-ACK information bits that the UE determines as described in Clause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Clause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided pdsch-HARQ-ACK-Codebook, [image: ] if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, [image: ]
-	[image: ] is a number of SR information bits that the UE determines as described in Clause 9.2.5.1
-	[image: ] is a number of CSI information bits that the UE determines as described in Clause 9.2.5.2 


If a PUCCH format2/3/4 is used for SL HARQ-ACK reporting and the number of HARQ-ACK bits is larger than 11, then [image: ] and [image: ] should be set to 0 since multiplexing between SL HARQ-ACK and CSI/SR is not allowed, and [image: ] should be set to the number of the SL HARQ-ACK bits  determined in Clause 16.5.1 for type1 codebook or Clause 16.5.2 for type2 codebook. 
[bookmark: _Ref61342460]Proposal 10. Adopt the TP on PUCCH power control in 38.213. 
TP#7 for 38.213: TX power for PUCCH for SL HARQ-ACK reporting
	------------------------------------------- Start of Draft TP of 213-------------------------------------
16.5.1.1	Type-1 HARQ-ACK codebook in physical uplink control channel
If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as  where  is a number of HARQ-ACK information bits determined for corresponding PSSCH transmissions with corresponding PSFCH reception occasions in PSFCH reception occasion .
If , and if the PUCCH transmission uses PUCCH format 2 or PUCCH format 3 or PUCCH format 4, the UE determines a transmission power for the PUCCH, as described in Clause 7.2.1, except that 
-	[image: ] =.
-	[image: ]=0
-	[image: ]=0
16.5.2.1	Type-2 HARQ-ACK codebook in physical uplink control channel
If , the UE determines a number of HARQ-ACK information bits  for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 

where 
-	 is a value of a counter SAI field in a last DCI format 3_0 scheduling PSSCH transmissions associated with PSFCH reception occasions that the UE detects within the  PDCCH monitoring occasions
-	 if the UE does not detect any DCI format 3_0 scheduling PSSCH transmissions associated with PSFCH reception occasions in any of the  PDCCH monitoring occasions
-	 is a total number of DCI format 3_0, scheduling PSSCH transmissions associated with PSFCH reception occasions, that the UE detects within the  PDCCH monitoring occasions.  if the UE does not detect any DCI format 3_0 scheduling PSSCH transmissions with associated PSFCH reception occasions in any of the  PDCCH monitoring occasions
-	 is a number of DCI format 3_0 scheduling PSSCH transmissions with associated PSFCH reception occasions that the UE detects in PDCCH monitoring occasion  
-	 is a number of SL configured grants for which the UE transmits corresponding HARQ-ACK information in a same PUCCH as for HARQ-ACK information corresponding to PSFCH reception occasions within the  PDCCH monitoring occasions 
If , and if the PUCCH transmission uses PUCCH format 2 or PUCCH format 3 or PUCCH format 4, the UE determines a transmission power for the PUCCH, as described in Clause 7.2.1, except that 
-	[image: ] =.
-	[image: ]=0
-	[image: ]=0
------------------------------ -------------- End of Draft TP ---------------------------------------------



5. Switching between LTE-NR SL
According to the conclusion of RAN4, if a UE switches from LTE SL to NR SL or verse vice, it takes a 150us or 210us period which occupies several SL symbols for switching and potential power adaption. However, if the switching period contains SL transmission, signals generated during the switching period can be distorted due to the RF adaption, and power change. Consequently, the RX UE cannot decode it properly. 
	Agreement in RAN4 #94e (R4-2005644)
•	Candidate values for intra-band switching
-	150us including transient period (majority view)
-	210us


[bookmark: _Ref61186613]Table 5. The number of symbols needed for the switching period
	Switching period
	15kHz
	30kHz
	60kHz

	150us
	2.25 symbol
	4.5 symbol
	9 symbol

	210us
	3.15symbol
	6.3 symbol
	12.6 symbol


Moreover, it is specified in TS 38.133 that any scheduled transmissions/receptions at the time for switching will be discarded, regardless of whether the switching period is placed in an NR slot or an LTE subframe, as cited below.
	TS 38.133
12.9.1	Scheduling availability of UE switching between E-UTRA sidelink and NR sidelink 
This clause contains the restrictions on the scheduling availability for V2X sidelink due to switching between E-UTRA V2X sidelink and NR V2X sidelink transmission on a dedicated carrier. For the NR V2X sidelink, the assumed number of configured symbols in a slot is 14.
When switch from E-UTRA V2X sidelink to NR V2X sidelink occurs in NR slot ‘n’, 
-	UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n’.
When switch from NR V2X sidelink to E-UTRA V2X sidelink occurs in NR slot ‘n-1’, 
-	 UE is not expected to transmit or receive on NR V2X sidelink on the slot ‘n-1’. 
When switch from NR V2X sidelink to E-UTRA V2X sidelink occurs in E-UTRA subframe ‘n’, 
-	UE is not expected to transmit or receive on E-UTRA V2X sidelink on the subframe ‘n’.
When switch from E-UTRA V2X sidelink to NR V2X sidelink occurs in E-UTRA subframe ‘n-1’, 
-	UE is not expected to transmit or receive E-UTRA on V2X sidelink on the subframe ‘n-1’.


[bookmark: _Ref61181359]Observation 2. If a SL transmission/reception would be in the slot/subframe of switching, UE drops the SL transmission/reception.

However, according to the prioritization rule defined in TS 38.213, UE only considers the overlapping parts but not the switching period for priority comparison, to decide whether to switch. If LTE SL has a higher priority than the NR SL in the overlapping part, UE should perform LTE SL in the overlapping part, under the existing prioritization rule. This means it has to complete the switching before LTE SL transmission/reception even if the NR PSFCH or NR PSSCH symbol(s) during the switching period has higher priority, resulting in the distortion or dropping of the PSSCH/PSFCH. 
For example, in Figure 6, the switching period is located at the slot before the overlapping part. However, in this case, NR PSFCH with the highest priority (corresponding to D) at slot3 will be affected by the switching period, which leads to PSFCH RX failure and undesirable retransmission of TB transmitted at slot1.


[bookmark: _Ref61180614]Figure 6. Example of the impact of switching period on NR SL in the non-overlapping part
[bookmark: _Ref61181360]Observation 3. The existing prioritization rule for LTE SL/NR SL does not consider the priority of signals in the switching period in the priority comparison. Consequently, signals with a priority higher than the highest priority of the overlapping part may be dropped/distorted due to the switching period.

To avoid the distortion/dropping of SL with a higher priority, one potential way is to modify the LTE/NR SL switching rule by taking the priority of the NR/LTE SL in the switching period into consideration, i.e., the UE determines the highest priority among the SL transmissions/receptions in the switching period as well as the overlapping period, then transmits/receives only the channels/signals of the RAT corresponding to the highest priority. As shown in Figure 6, the NR SL in the switching period has the highest priority, so the UE does not perform the NR SL-LTE SL switching, but continues the NR SL transmission in the overlapping part instead. The procedure for priority comparison in 38.213 can be modified as below:
[bookmark: _Ref61181363][bookmark: _Ref61718729]Proposal 11. For Tx/Tx or TX/RX overlap between LTE SL and NR SL, a UE transmits or receives the channels/signals of the RAT corresponding to the highest priority determined among:
-  the priorities of LTE SL and NR SL in the overlapping slot(s) or subframe(s), and
-  the priority(ies) of the signal(s)/channel(s) that would overlap with a switching period if the UE would perform switching between LTE SL and NR SL.
TP#8 for 38.213: Simultaneous NR and E-UTRA transmission/reception
	[bookmark: _Toc29894882][bookmark: _Toc29899181][bookmark: _Toc29899599][bookmark: _Toc29917335][bookmark: _Toc36498210][bookmark: _Toc45699238][bookmark: _Toc52208400]------------------------------------------- Start of Draft TP of 213-------------------------------------
16.2.4.1	Simultaneous NR and E-UTRA transmission/reception
If a UE 
-	would transmit a first channel/signal using E-UTRA radio access and second channels/signals using NR radio access, and
-	a transmission of the first channel/signal would overlap in time with a transmission of the second channels/signals, and
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest of the two transmissions, where  and is based on UE implementation, 
the UE transmits only the channels/signals of the radio access technology with the highest priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH. 
If a UE 
-	would respectively transmit or receive a first channel/signal using E-UTRA radio access and receive a second channel/signal or transmit second channels/signals using NR radio access, and
-	a transmission or reception of the first channel/signal would respectively overlap in time with a reception of the second channel/signal or transmission of the second channels/signals, and
-	a transmission or reception of third channels/signals in a slot or a subframe overlapped with the switching period if the switching would happen in the slot or subframe [38.133], and
-	the priorities of the channels/signals are known to both E-UTRA radio access and NR radio access at the UE  msec prior to the start of the earliest transmission or reception, where  and is based on UE implementation,
the UE transmits or receives only the channels/signals of the radio access technology with the highest priority as determined by the SCI formats scheduling the transmissions or, in case of a S-SS/PSBCH block or a sidelink synchronization signal using E-UTRA radio access, as indicated by higher layers or, in case of PSFCH, equal to the priority of the corresponding PSSCH.
--------------------------------------------- End of Draft TP ---------------------------------------------



6. Conclusion
In this contribution, we discussed remaining issues on synchronization and procedure, and have the following observation and proposals:
Observation 1. The uplink resources of LTE TDD configurations are not always placed at the end of a period, therefore directly reusing the formulae agreed for NR TDD configuration conversion to determine SL-TDD-Config in the inter-RAT case is impossible.
Observation 2. If a SL transmission/reception would be in the slot/subframe of switching, UE drops the SL transmission/reception.
Observation 3. The existing prioritization rule for LTE SL/NR SL does not consider the priority of signals in the switching period in the priority comparison. Consequently, signals with a priority higher than the highest priority of the overlapping part may be dropped/distorted due to the switching period.
Proposal 1. The codepoints 9~15 of  when  can be used for LTE TDD configuration indication in PSBCH as follows,  are set to ‘1’.
Indication of LTE TDD Configuration (X=0)
	
	LTE TDD configuration

	1, 0, 0, 1
	0

	1, 0, 1, 0
	1

	1, 0, 1, 1
	2

	1, 1, 0, 0
	3

	1, 1, 0, 1
	4

	1, 1, 1, 0
	5

	1, 1, 1, 1
	6



Proposal 2. For a PSFCH occasion associated with  PSSCH occasion, TX UE reports  bit HARQ-ACK for the special PSFCH occasion, including  bit NACK and  HARQ-ACK corresponding to the associated PSSCH occasion, where  is the periodicity of PSFCH and .
Proposal 3. If a PUSCH with priority index 1 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is smaller than sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 1.
Proposal 4. If a PUSCH with priority index 0 is overlapped with SL PUCCH, only when the priority value of SL PUCCH is larger than or equal to sl-PriorityThreshold, SL HARQ-ACK can be multiplexed on the PUSCH with priority index 0.
Proposal 5. Regarding SL TX and PUSCH TX prioritization, if PUSCH with priority index 1 contains both UL-SCH and SL HARQ-ACK, SL TX is performed when SL TX has higher SL priority than the SL HARQ-ACK and sl-PriorityThresholdULURLLC.
Proposal 6. When SL type1 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 1-bit SAI.
Proposal 7. When SL type2 codebook is configured, and UE is configured with SL CG type1 and/or UE is configured to monitor DCI format 3_0, UL DCI format 0_2 includes 2-bit SAI.
Proposal 8: If UE is configured with more than one cell, SSB or CSI-RS corresponding to a PUSCH scheduled by the particular DCI format 0_0 on the cell configured with SL operation should be used for pathloss calculation of SL power control.
Proposal 9. If the SL cell is cross-carrier-scheduled by another cell and UE is configured with pathlossReferenceRS, the pathloss RS resource for SL power control is the one the UE uses for determining the power of a SRS transmission associated with the SRS resource set 0 on serving cell c.
Proposal 10. Adopt the TP on PUCCH power control in 38.213.
Proposal 11. For Tx/Tx or TX/RX overlap between LTE SL and NR SL, a UE transmits or receives the channels/signals of the RAT corresponding to the highest priority determined among:
-  the priorities of LTE SL and NR SL in the overlapping slot(s) or subframe(s), and
-  the priority(ies) of the signal(s)/channel(s) that would overlap with a switching period if the UE would perform switching between LTE SL and NR SL.
Reference
[1] [bookmark: _Ref37270457][bookmark: _Ref37265068]Chairman Notes, 3GPP TSG RAN WG1 #100b e-meeting.
[2] [bookmark: _Ref46842556]Chairman Notes, 3GPP TSG RAN WG1 #101 e-meeting.
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