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1 Introduction

In eV2x WID, the main objective is to enable CA transmission for PC5. In this paper, we discuss the impact on LCP in PC5 CA scenario.
2 Discussion
2.1 Rel-14 LCP prioritization
In Rel-14 V2x, the key spirit of LCP procedure is to prioritize the destination address with logical channel of highest priority, i.e., lowest PPPP, and then within the same destination address, follow the order of PPPP as well

-
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;

<Text removed>

-
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.

Observation 1 Rel-14 LCP only clarifies the order of selecting destination address and logical channel.
2.2 Rel-15 LCP prioritization

2.2.1 Service-to-Carrier mapping

Although service-to-carrier mapping has already been defined in Rel-14, it is not clarified in the LCP procedure. In other words, changes similar to the following TP would be needed:

-
Step 0: Select a ProSe Destination of which the service can be mapped to the carrier of the grant, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

Proposal 1 Clarify in LCP procedure that the destination address selection should follow the service-to-carrier mapping.

2.2.2 PPPP-to-Carrier mapping

In RAN2#99bis, it was agreed that PPPP is considered for carrier selection

Priority indicated by PPPP should be considered for the UE’s Tx carrier selection in PC5 CA from RAN2 perspective.
Following this agreement, there is a need to consider the PPPP-to-carrier mapping in logical channel selection. However, in more details, there are two different alternatives:

· Alt-1 (PPPP restriction is for MAC SDU): I.e., if for a specific carrier, the associated PPPP is X, then only the logical channel of PPPP X can be used to generate MAC PDU to be delivered on the said carrier.

· Alt-2 (PPPP restriction is for MAC PDU): I.e., if for a specific carrier, the associated PPPP is X, then as long as the highest priority of logical channels in the MAC PDU is X, the said MAC PDU can be delivered on the said carrier.

Within the two alternatives, Alt-1 would cause the harmful effect that, the logical channels of a SAME destination would be distributed to more carriers, i.e., Alt-1 would increase the number of carriers to be used by a single UE. This would cause even more concern due to TX capability limitation. From Rx perspective, packet loss may happen if considering limited Rx chain.

Observation 2 Alt-1 would cause TX to make use more carriers, and thus is harmful from TX capability limitation and limited Rx chain perspective.

Proposal 2 Clarify in LCP procedure that the logical channel selection should follow the PPPP-to-carrier mapping, where the PPPP is the lowest PPPP of the logical channel in the delivered MAC PDU.

2.2.3 Duplicate-LCH-to-carrier mapping

As agreed at RAN2#100, PDCP duplication would impose restriction on LCP

1 As for the Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
So that LCP procedure has to ensure that for each carrier, only one of the two duplicate LCH is selected for MAC PDU generation. And a further problem is which logical channel to select, for which two alternatives are as follows:
· Alt-1: the duplicate-LCH-to-carrier mapping is configured by network, so for each carrier, the LCP module would only select the associated logical channel for MAC PDU generation;

· Alt-2: the duplicate-LCH-to-carrier mapping is decided by UE, so for each carrier, the LCP module would by itself select one for MAC PDU generation. The LCP would ensure there is no buffered data of one LCH before serving another duplicate LCH.

We see both alternatives are valid. As stated in [2], alt-1 is useful for mode-3 since the network can configure the duplicate-LCH-to-carrier mapping properly by knowing the data volume from BSR. As stated in [3], alt-2 is useful for mode-4 since network is unaware of the data volume, and it should be the UE itself to ensure the duplicate LCH is served after the buffered data of original LCH has been cleared up.

Proposal 3 Clarify in LCP procedure that the logical channel selection should follow the network configured LCH-to-carrier mapping for PDCP duplication in case of mode-3.

Proposal 4 Clarify in LCP procedure that the buffer of one logical channel is empty before serving the other duplicate logical channel for PDCP duplication in case of mode-4.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
Rel-14 LCP only clarifies the order of selecting destination address and logical channel.
Observation 2
Alt-1 would cause TX to make use more carriers, and thus is harmful from TX capability limitation and limited Rx chain perspective.


Based on the observations, we propose:
Proposal 1
Clarify in LCP procedure that the destination address selection should follow the service-to-carrier mapping.
Proposal 2
Clarify in LCP procedure that the logical channel selection should follow the PPPP-to-carrier mapping, where the PPPP is the lowest PPPP of the logical channel in the delivered MAC PDU.
Proposal 3
Clarify in LCP procedure that the logical channel selection should follow the network configured LCH-to-carrier mapping for PDCP duplication in case of mode-3.
Proposal 4
Clarify in LCP procedure that the buffer of one logical channel is empty before serving the other duplicate logical channel for PDCP duplication in case of mode-4.
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