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1 Introduction
In the last RAN2 meeting, it was agreed as follows that at least CBR and PPPP will be considered as two factors for Tx carrier selection in PC5 CA, whereas other potential factors are not excluded and still able to be considered, if necessary [1]:

Agreements:

1: CBR should be considered for the UEs’ Tx carrier selection in PC5 CA from RAN2 perspective.

2: Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective. Not closed for other factors.
In this contribution, we identify potential impacts which Destination L2 ID are likely to place on Tx carrier selection and provide further discussions on how to tackle these impacts accordingly. 
2 Discussions
As per the current sidelink LCP procedure [2], for each sidelink grant selected on a carrier for V2X sidelink communication, a ProSe Destination, as identified by Destination L2 ID, is first selected, and data in all sidelink logical channels belonging to this selected ProSe Destination shall be allowed to be multiplexed into the MAC PDU (till the grant is exhausted) and then transmitted by this grant.  
Table 1. Existing sidelink LCP procedure

	TS 36.321

5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure either for each SCI transmitted in an SC period in sidelink communication, or for each SCI corresponding to a new transmission in V2X sidelink communication:

-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission in sidelink communication.
-
Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
For each MAC PDU associated to the SCI:

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.

[…]


On the other hand, it has been specified in [3] that each V2X packets will be passed from the upper layers with not only Desitnation L2 ID but also applicable carrier freqeuncy(ies).  

Table 2. Indication of carrier freqeucnies applicable to each V2X packet

	TS 24.386

6.1.2.1
Initiation

The upper layers can request the UE to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5. The request from the upper layers includes:

[…]

Upon a request from upper layers to send a V2X message of a V2X service identified by a V2X service identifier using V2X communication over PC5, the UE shall proceed as follows:
a)
if the following conditions are met:

1)
the UE is served by E-UTRAN for V2X communication;

2)
the UE intends to use the radio resources (i.e. carrier frequency) provided by an E-UTRAN cell;

3)
the registered PLMN is in the list of PLMNs in which the UE is authorized to use V2X communication over PC5 when the UE is served by E-UTRAN for V2X communication as specified in subclause 5.2.4; and

4)
the V2X service identifier of the V2X service is included in the list of V2X services authorized for V2X communication over PC5 as specified in subclause 5.2.4 or the UE is configured with a default destination Layer-2 ID for V2X communication over PC5 as specified in subclause 5.2.4;


then the UE shall:

1)
if the UE is configured with V2X service identifier to V2X frequency mapping rules for V2X communication over PC5 as specified in subclause 5.2.4 and there is one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message in the current the geographical area, pass the one or more V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message to the lower layers;
2)
request radio resources for V2X communication over PC5 as specified in 3GPP TS 24.334 [4] subclause 10.2.2; and

3)
perform transmission of V2X communication over PC5 as specified in subclause 6.1.2.2; and

[…]


By consdiering the two apects, here may come a potential issue that, if the V2X packets belonging to the same Destination (i.e. with the same Destination L2 ID) can have different sets of applicable carrier frequecies as passed from the upper layer, the AS layer of the UE may not be able to select a proper carrier and subsequently a sidelink grant for the transmission of these V2X packets belong to the same Destination, espcially when some packets do not sharing any applicable carrier freqeuncy with others packets. 
One can refer to the following example in Figure 1 to see this problem. As for the Destination #1 concened in the figure, if the UE selets Carrier 1 (i.e. F1) and further selects a sidelink grant on it, then:

· The UE may need to multiplex Packet #2 and #3 to the selected sidelink grant and tranmit them on Carrier 1, as per the requirment of the existing sidelink LCP procedure (see Table 1); But, 

· The UE is not allowed to transmit packet Packet #2 and #3 by this selected sidelink grant on Carrier 1, since these two pacekts’ applicable carrier freqeuncies are respectively {Carrier 2, Carrier 3} and {Carrier 2} meaning that they are are prohibited from being transmitted on Carrier 1.   
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Figure 1. Potential issue regarding Tx carrier selection, if V2X packets of the same Destination can be with different applicable carrier frequency(ies).
As a result, there is a contradiction between the existing sidelink LCP procedure and the applicable carrier frequency(ies) for each V2X packet indicated by the upper layer (if applicable carrier sets can be different within the same Destination), meaning that Carrier 1 may not be able to be selected to transmit the packets of this Destination. Such a contradiction may happen no matter the UE selects Carrier 1, 2 or 3, since these packets do not have carrier frequency that can be selected to transmit all of them. Then, here comes the problem that UE may to unable to select any Tx carrier frequency for these packets’ transmission. 
Based on the example shown above, therefore, we can observe that the UE may be unable to select any proper Tx carrier and corresponding sidelink grant, in case V2X packets belonging to the same Destination are with different sets of applicable carrier frequency(ies).

Observation 1: A UE may be unable to select any proper carrier to transmit the packets within the same Destination, if these packets are with different applicable carrier frequency(ies) as instructed by the upper layer, especially when one packet shares no applicable carrier frequency with another. 
To address the above potential problem, we may need to further check the relationship between the Destination L2 ID of a V2X packet and its applicable carrier frequency(ies). Particularly:
· It is specified in [4] that there is a “mapping of Destination L2 ID and V2X service type”, so that V2X packets with the same Destination L2 may correspond to the same V2X service type. 
	 TS 23.285

4.4.1.1.2
Policy/Parameter provisioning
The following information for V2X communications over PC5 reference point is provisioned to the UE:
[…]

3)
Policy/parameters:

-
The mapping of Destination Layer-2 ID(s) and the V2X services, e.g. PSID or ITS-AIDs of the V2X application.
[…]


Observation 2: According to the mapping of Destination L2 IDs and service types as specified by SA2, V2X packets with the same Destination L2 ID may belong to the same service type.   

· Moreover, since it is also specified in [2] that the applicable carrier frequency(ies) are the “V2X frequencies associated with the V2X service identifier of the V2X service for the V2X message”, it seems that V2X packets belonging to the same V2X service type should be associated with the same set of applicable carrier frequencies. 
By combining the above two aspects, one may also consider the possibility that the V2X packets with the same Destination L2 ID belong to the same service type and thus are with the same applicable carrier frequency(ies) (i.e. same Destination L2 ID −> same V2X service type −> same V2X frequencies).  If this can be confirmed by RAN2, the potential problem in Observation 1 can be avoided. However, in case RAN2 cannot confirm this conclusion, potential coordination with SA2 may be needed. So we make the following proposal. 
Proposal 1: RAN2 is asked to confirm whether all V2X packets with the same Destination L2 ID are associated with the same applicable carrier frequency(ies). If needed, send an LS to SA2 for possible clarification.

On the basis of the discussion above within the same Destination, a UE in V2X phase 2 can be interested to transmit multiple types of service at the same time, and these services can be mapped to different Destination L2 IDs respectively. Since different service types can have different applicable carrier frequency sets due to the mapping of service types and V2X frequencies [4], it is possible that the applicable carrier frequencies are also different from one Destination L2 ID to another. In this sense, the carrier(s) selected based on, e.g. PPPP and CBR, may apply to transmit the V2X packets belonging to a Destination, but are not allowed to transmit the packets belong to another Destination. 
As a result, the carrier selection should be performed in a Destination specific way due to the potentially different applicable carrier frequency sets associated with each Destination, and for each destination L2 ID, the carrier selection is carried out based on PPPP and CBR (or other factors, if any)
Proposal 2: As different Destination L2 ID can be associated with different sets of applicable carrier frequencies, a UE needs to perform Tx carrier selection for each of its Destination L2 ID separately, with specific Tx carrier(s) for a given Destination selected based on, e.g. CBR, PPPP, etc. 

It was already agreed that “Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective” in the last meeting [1], so below we discuss how to deal with this factor during Tx carrier selection for each Destination. 

Within the same Destination, there can be multiple sidelink logical channels (LCHs). Each sidelink logical channel has an associated priority which is the PPPP, and the V2X packet is mapped to the sidelink logical channel with the same PPPP [2]. As a result, for a given Destination L2 ID, there can be three granularities for the Tx carrier selection based on PPPP:
· Option A: per-packet Tx carrier selection. The Tx carrier is selected for each V2X packet (i.e. MAC SDU) respectively, based on the packet’s PPPP. 

· Option B: per-LCH Tx carrier selection. The Tx carrier is selected for the data transmission of each sidelink logical channel respectively, based on the sidelink logical channel’s associated PPPP. 

· Option C: The Tx carrier is selected based on the priorities of all sidelink logical channels with data available for transmission. 
We think that the per-packet or per-LCH carrier selection as in above Option A and Option B may not work in some occasions, due to also the restriction of the existing sidelink LCP procedure. Specifically, if per-packet/per-LCH carrier selection were used, a UE might select different carriers for the transmission of different packets/LCHs within the same Destination. As a result, in case the UE selects a Tx carrier for a packet/ LCH and also a sidelink grant thereon, this grant may not be able to be used to transmit other packets/LCHs for which some different Tx carriers are selected within the same Destination, and this may again go against the existing sidelink LCP which may require these packets/LCHs to be multiplexed into this grant. 

Such a potential issue for Option A and Option B are illustrated by the following example in Figure 2. It can be seen that no matter which Tx carrier is selected, there may always be some packets which cannot be multiplexed into the sidelink grant selected on the corresponding Tx carrier (e.g. Packet #2, #3, #4 in the figure) due to the different Tx carriers selected for different packets/ LCHs, but these packets may however be required to be multiplexed as per existing sidelink LCP procedure. 


[image: image2.emf]Packet #2

(F2selected)

Packet #3

(F3selected)

Packet #1

(F1 selected)

P

a

c

k

e

t

 

#

1

P

a

c

k

e

t

 

#

2

P

a

c

e

k

t

 

#

3

F1

F2

F3

Against Existing Sidelink LCP  !!

Selected Sidelink Grant on Carrier  1

SL LCH 1 SL LCH 2

SL LCH 3

Destination #1

Packet #4

(F3selected)

P

a

c

k

e

t

 

#

4


Figure 2. Potential issue for Option A and Option B. 
(Assume all packets in this Destination are with the same applicable carrier freqeuncies: {F1, F2, F3})
Despite the potential issue above for Option A and B, Option C seems to give a feasible way, as long as that “all V2X packets with the same Destination L2 ID are associated with the same applicable carrier frequency(ies)” as in Proposal 1 can be confirmed.  More specifically, similar to the selection of those parameters (i.e. RB number, MCS, and retransmission time) involved in “CBR-PPPP” parameter adaptation [2], Tx carrier selection may also be performed based on the highest priority of the sidelink logical channel(s) with available data for transmission per each Destination.  
Proposal 3: Within a Destination, the Tx carrier selection should be performed based on “the highest priority (lowest PPPP) of the sidelink logical channel(s) with available data for transmission”, if Proposal 1 can be confirmed.
3 Conclusion

In this contribution, we discuss how to deal with Destination L2 ID during Tx carrier selection. The observations and proposals are listed as follows:
Observation 1: A UE may be unable to select any proper carrier to transmit the packets within the same Destination, if these packets are with different applicable carrier frequency(ies) as instructed by the upper layer, especially when one packet shares no applicable carrier frequency with another. 

Observation 2: According to the mapping of Destination L2 IDs and service types as specified by SA2, V2X packets with the same Destination L2 ID may belong to the same service type.   
Proposal 1: RAN2 is asked to confirm whether all V2X packets with the same Destination L2 ID are associated with the same applicable carrier frequency(ies). If needed, send an LS to SA2 for possible clarification.

Proposal 2: As different Destination L2 ID can be associated with different sets of applicable carrier frequencies, a UE needs to perform Tx carrier selection for each of its Destination L2 ID separately, with specific Tx carrier(s) for a given Destination selected based on, e.g. CBR, PPPP, etc. 

Proposal 3: Within a Destination, the Tx carrier selection should be performed based on “the highest priority (lowest PPPP) of the sidelink logical channel(s) with available data for transmission”, if Proposal 1 can be confirmed.
4 Reference
[1] R2-1711838, Report from Rel-15 V2X session, Session chair (Intel), 3GPP TSG-RAN WG2 Meeting #99bis
[2] 3GPP TS 36.321, V14.4.0, 3rd Generation Partnership Project; Technical Specification Group Radio Access Network; Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification(Release 14),Sep.2017
[3] 3GPP TS 24.386 V14.2.0, 3rd Generation Partnership Project; Technical Specification Group Core Network and Terminals; User Equipment (UE) to V2X control function; protocol aspects; Stage 3 (Release 14).
[4] 3GPP TS 23.285 V14.3.0, 3rd Generation Partnership Project; Technical Specification Group Core Network and Terminals; Architecture enhancements for V2X services (Release 14).


 6/6

_1571147862.vsd
Packet #2
{F2, F3}


Packet #1
{F1}


Packet #3
{F2}


Packet #1
{F1}


F1


F2


Packet #2
{F2, F3}


Pacekt #3
{F2}


F3


Against Existing Sidelink LCP !!


Selected Sidelink Grant on Carrier 1


SL LCH 1


SL LCH 2


SL LCH 3


Destination #1



_1571208238.vsd
Drag the side handle to change the width of the text block.


Packet #2
(F2 selected)


Packet #3
(F3 selected)


Packet #1
(F1 selected)


Packet #1


Packet #2


Pacekt #3


F1


F2


F3


Against Existing Sidelink LCP !!


Selected Sidelink Grant on Carrier 1


SL LCH 1


SL LCH 2


SL LCH 3


Destination #1


Packet #4
(F3 selected)


Packet #4



