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Introduction
In this contribution, we discuss the remaining issues of NR Uu to control NR SL. 
[bookmark: _GoBack]SL configured grant related issues
For SL configured grant configuration, the following was agreed in RAN1#100bis-e [1]:

Agreements:
· The slots for sidelink transmission for CG type-1 are determined using the UL formula in 38.321 with the following changes: 
· Using slot-level granularity instead of symbol-level granularity (i.e., remove numberOfSymbolsPerSlot, “symbol number in the slot”, S in the formula)
· periodicity is in number of slots
· timeDomainOffset is expressed in number of slots
· FFS: frame indexing (e.g., SFN, or virtual frame number)
· FFS: whether logical or physical slots are used
· SFN=0 refers to the LTE DL carrier.
Agreements:
· For CG, the periodicities supported are the same as for periodic resource reservation in Mode-2 (i.e., the list given by SL-ResourceReservePeriod-r16)

And the following agreements were achieved in RAN1#101-e [2]:
Agreements:
· The formula for determining the resources for CG Type-1 uses logical slots (periodicity is in units of ms, which is converted to logical slots using the same formula to be decided in mode 2)

Agreements:
· The gNB can configure between the following options for configurated grant type-1:
· SFN indexing is used for deriving the slots.

Agreements:
· For conversion of Prsvp_TX and Prsvp_RX measured in ms to P’rsvp_TX and P’rsvp_RX in logical slots, LTE principle is reused by the following formula:
· P’rsvp = ceiling(N/20ms  Prsvp) where N is the number of slots that can be used for SL transmission within 20 ms of the configured UL-DL configuration

Based on the above agreements made in RAN1, RAN2 updated the formula for determining the resource for type-1 CG and type-2 CG as follows [3]:

· For type-1 CG: 
[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
 (timeReferenceSFN × numberOfSLSlotsPerFrame + sl-TimeOffsetCGType1+ S × PeriodicitySL) modulo (1024 × numberOfSLSlotsPerFrame).
where , and numberOfSLSlotsPerFrame and N refer to the number of logical slots that can be used for SL transmsission in the frame and 20ms, respectively

· For type-2 CG:
[(SFN × numberOfSLSlotsPerFrame) + logical slot number in the frame] =
[(SFNstart time × numberOfSLSlotsPerFrame + slotstart time) + S × PeriodicitySL] modulo (1024 × numberOfSLSlotsPerFrame).
where SFNstart time and slotstart time are the SFN and logical slot, respectively, of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised.

There are some potential issues of above two formulas and needs further discussion.
· numberOfSLSlotsPerFrame is not constant value within per Frame. 
How many slots per 10ms can be used for SL is determined by TDD-UL-DL-ConfigCommon, which can configure two patterns within 20ms. The number of UL slot per 10ms is independently configurable. Therefore, the parameter numberOfSLSlotsPerFrame is not constant value per Frame. 
· The slot that are identified by above formulas may not belong to the resource pool that the CG is associated to. 
An illustration is shown below with following assumption:
· There are 3 and 7 SL slots in odd and even radio frame respectively, hence the N value is 10
· The bitmap length for a resource pool is 15 and detail bitmap is illustrated in Figure 1
· The periodicity of the configured grant is 20ms



Figure 1

It is easy to conclude that PeriodicitySL=10 slots. Since the bitmap length is 15 slots, soon the CG slots are not matched with slots in resource pool, for example slot #10 and #20. These two slots cannot be used as CG slot since they are not within the associated RP of the CG. the possible CG slots are slot 0/30. The intention is to set the periodicity of the CG to be 10 logical slots, while the actual gap between 2 CG slots are 30 logical slots.  To avoid such mismatch, the following alternatives can be considered.
· Alt1: If an allocated CG slots falls out of resource pool then a closest slot within resource pool is identified as CG slot. [If there are two slots can meet the condition, the slot ahead in time domain is selected].
· Alt2: change the spirit of the formula as such that slots are indexed within the associated resource pool
For Alt1, it is simpler because it only selects a closest slot within the associated resource pool. While it is possible that two identified slot based on above formula select the same slot within the resource pool. That will cause the determination of HARQ process ID complex. 
For Alt2, the parameters of CG are all based on the number of logical slots within the resource pool that the CG associated to. In that case, the slots of CG are evenly distributed within the resource pool. With Alt2, the following formulas are used to derive the CG slots:

        (1)
Where:
· K is the total number of slots within the bitmap marked with 1
· L is the bitmap length
The detail equation for CG type1 is as following:
 (2)
Where:
·  is the total number of slots in the resource pool within SFN period that the SL CG is associated to;
·  is the slot offset between the first SL CG resource and  
·  is the period of SL CG resources. Please refer to equation (1)
· Current_slot is the logical slot index in the resource pool within SFN period, it is within [0, ]
· S is the number of CG radio resource, S>=0
·  is either 1st slot within associated resource pool i.e. zero or slot index equal to 

For CG type2, the equation is as following:
          (3)
Where parameters Current_slot, S, sl_periodCG_RP,   have same meaning of equation (2). And Slot_start refer to the slot index of the first transmission opportunity of PSSCH where the configured sidelink grant was (re-)initialised

Proposal 1: To agree with Alt2: change the spirit of the formula as such that slots are indexed within the associated resource pool.
Proposal 2: To agree with formula (1)(2)(3) to determine the CG resources for type-1 and type-2 CG. 
HARQ reporting related issues
1.1 The case of reaching the maximum number of HARQ re-transmissions for a TB
The following working assumption was agreed in RAN1#100-e [4]:
Working assumption (Q5):
In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).

The working assumption was confirmed in RAN1#100bis-e [1]:
Agreements:
· The working assumption (as in proposal 3 in the summary) from RAN1#100-e is confirmed. 

In RAN1#99, we have the following agreements [5]: 
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.

Based on the agreement in RAN1#99, the number of retransmissions of a TB is up to gNB. While according to the agreement of RAN1#100b-e, if reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. One key issue should be considered is how the UE knows whether the maximal number of re-transmission is reached or not. Without that, the spec is incomplete.
To let the UE know the number of retransmission of a TB, gNB can configure the number of retransmission per priority to UE. 
Proposal 3: It supports gNB configuring the maximum of retransmission per priority to UE.
1.2 The case when SL FB is disabled
 The following working assumption was agreed in RAN1#100-e:
Working assumption (Q6):
If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).

The working assumption was confirmed in RAN1#100bis-e:

Agreements:
· The working assumption (as in proposal 4 in the summary) from RAN1#100-e is confirmed. 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE reports NACK to request further resources for blind retransmission and ACK otherwise. 

For dynamic scheduling, the number of retransmission is up to gNB, no matter SL FB is enabled or disabled. If gNB allocates resource to UE dynamically, and UE disable the SL FB, blind transmission is used. If the maximum number of retransmission does not reach, UE can report NACK to gNB, otherwise report ACK. Similar as discussion in 3.1, the gNB can configure maximum number of retransmissions to UE so that UE can determine whether maximum number of retransmission reaches or not, and whether further resources are needed or not.
Proposal 4: In case SL FB disabled, UE should report ACK to gNB in case reaching maximum number of retransmissions, and NACK otherwise.

1.3 The case when the configured SL/UL resources is beyond PDB
For dynamic grant, gNB allocates SL resource based on SR/BSR. TX UE determines which kind of SL data will be transmitted on these resources and gNB has no information about the delay of the SL data. It is possible that the allocated SL resources (for initial transmission or re-transmission) is beyond the delay budget of SL data. In that case, TX UE should report ACK to gNB to avoid gNB allocating more useless resources. Similarly, it is also applied to the UL resource of PUCCH. If the time resource of PUCCH for SL FB reporting is beyond delay budget, TX UE should report ACK to gNB.
Proposal 5: If the time position of SL/UL resources is beyond delay budget of SL data, TX UE should report ACK to gNB


Conclusion
In this contribution, remaining issues of NR Uu to control NR SL are discussed. The following proposals are given.
Proposal 1: To agree with Alt2: change the spirit of the formula as such that slots are indexed within the associated resource pool.
Proposal 2: To agree with formula (1)(2)(3) to determine the CG resources for type-1 and type-2 CG. 
Proposal 3: It supports gNB configuring the maximum of retransmission per priority to UE.
Proposal 4: In case SL FB disabled, UE should report ACK to gNB in case reaching maximum number of retransmissions, and NACK otherwise.
Proposal 5: If the time position of SL/UL resources is beyond delay budget of SL data, TX UE should report ACK to gNB
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