3GPP TSG RAN WG2 Meeting #95-bis
R2-166306
Kaohsiung, 10-14, October 2016
Agenda Item:

8.13.4
Source: 
Huawei, HiSilicon
Title: 
Sensing based UE autonomous resource selection
Document for:
Discussion and Decision
1 Introduction
Sensing based UE autonomous resource selection has been specified for V2V. However, there are still some issues that need further discussion.
	Agreements

Maximum number of resource booking process is 2 and it will be fixed in the specification.  The UE is allowed to use one shot transmission if two processes are not sufficient.   FFS if mechanisms to restrict UEs from over booking are needed. FFS how the UE selects type of booking and transmission.


This contribution will discuss how the UE performs booking or one-shot resource reservation.
2 Discussion
2.1 Multi-transmission grant selection
According to current TS 36.321, the UE may perform resource selection of a booking grant if the selected grant cannot accommodate a RLC SDU, as specified below.

	-
if the configured sidelink grant cannot accommodate a RLC SDU by using the maximum allowed MCS configured by upper layers in maxMCS-PSSCH and the MAC entity selects not to segment the RLC SDU
<perform resource reselection>


However, there could be multiple sidelink logical channels for V2V/V2X, the current specification actually allows the UE to perform resource selection if a selected grant cannot accommodate a RLC SDU in any sidelink logical channel. This obviously gives too much unnecessary room for the UE to reselect resources because if each UE is free to (re)select resources at any time it wants, there can be too frequent resource reselection performed by UEs, which further increases the possibility of resource collisions. 
To limit the number of reselection, it is straightforward to link a multi-transmission grant to a sidelink logical channel. If the grant cannot accommodate a RLC SDU of the associated logical channel by using the maximum allowed MCS and the MAC entity selects not to segment the RLC SDU, the UE can reselect a new multi-transmission grant. 
Proposal 1: A multi-transmission grant is linked to a sidelink logical channel. If the grant cannot accommodate a RLC SDU of the linked logical channel by using the maximum allowed MCS and the MAC entity selects not to segment the RLC SDU, the UE can reselect a new multi-transmission grant. 
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Fig.1 An example of the V2X transmission of a logical channel

The current TS 36.321 specification only identifies the case that the MAC entity selects not to segment the RLC SDU. The UE behaviour is not clear if the MAC entity selects to segment the RLC SDU. If the selected multi-transmission grant cannot accommodate a RLC SDU of the linked logical channel, it is reasonable for the UE to select another grant to transmit the remaining part of the RLC SDU; otherwise it could cause long latency if the remaining part of the packet is to be transmitted in the next resource of the multi-transmission grant. The UE may select a multi-transmission grant if it observes that the remaining parts of RLC SDUs are periodical and have similar size. This is possible because in the periodical V2X packets, the packets which include authorization information are periodically transmitted. The UE may select a one-shot grant if the remaining parts of the RLC SDUs do not have periodicity.
Proposal 2: If the grant cannot accommodate a RLC SDU of the linked logical channel by using the maximum allowed MCS and the MAC entity selects to segment the RLC SDU, the UE can select another grant. It is up to UE implementation whether to select a multi-transmission grant or a one-shot grant.
According to current TS 36.321, there are maximum of 2 sidelink processes which can be used for multi-transmission resource reservation, i.e. the UE can simultaneously select two multi-transmission grants, and it is up to UE implementation when to select a multi-transmission grant. This means that, according to the current specification, even if the selected grant can accommodate a RLC SDU of a logical channel, the UE is also allowed to select another grant for the same logical channel. This is unreasonable because it somehow contradicts the configuration maxRB-NumberPSSCH which limits the maximum number of PRBs to be used for transmission of a V2X message. It is proposed that the UE shall not select another grant if the selected grant can accommodate the RLC SDU of the linked logical channel by using the maximum allowed MCS.
Proposal 3: The UE shall not select another grant if the selected grant can accommodate the RLC SDU of the linked logical channel by using the maximum allowed MCS. 

2.2 One-shot grant selection
One-shot grants are used to transmit V2X packets which are generated aperiodically. If there are multiple logical channels which require one-shot grants, a one-shot grant can be selected to accommodate all the RLC SDUs of those logical channels if possible, to avoid selecting too many single-transmission grants which may cause latency issues. Therefore, a one-shot grant can be linked to all those logical channels which require one-shot grants.
Proposal 4: A one-shot grant shall be selected to accommodate as much data as possible in all the logical channels which require the one-shot grant. 

Similar to multi-transmission grant selection, the current specification does not specify the condition for a UE to select one-shot grants. However, different from multi-transmission selection, the current specification does not put any limitations on the number of sidelink processes. As it is up to UE implementation when to select a one-shot grant, this actually allows the UE to select an unlimited number of one-shot grants. Therefore, it is beneficial to restrict the UE behaviour for selection of one-shot grants.
In case the selected one-shot grant cannot accommodate all the data that requires transmission by using the maximum allowed MCS, the UE can select another one-shot grant; otherwise, the UE shall not select another one-shot grant to limit the resources selected by the UE.
Proposal 5: In case the selected one-shot grant cannot accommodate all the data that requires the one-shot grant by using the maximum allowed MCS, the UE can select another one-shot grant; otherwise, the UE shall not select another one-shot grant.
Similar to multi-transmission grant selection, the maximum number of sidelink processes used for one-shot grant selection can be defined.
Proposal 6: The maximum number of sidelink processes used for one-shot grants can be defined.

3 Conclusion

In this contribution, we discuss sensing baesd UE autonomous selection for PC5-based V2X. The proposals of this contribution are listed as follows. 

Proposal 1: A multi-transmission grant is linked to a sidelink logical channel. If the grant cannot accommodate a RLC SDU of the linked logical channel by using the maximum allowed MCS and the MAC entity selects not to segment the RLC SDU, the UE can reselect a new multi-transmission grant. 

Proposal 2: If the grant cannot accommodate a RLC SDU of the linked logical channel by using the maximum allowed MCS and the MAC entity selects to segment the RLC SDU, the UE can select another grant. It is up to UE implementation whether to select a multi-transmission grant or a one-shot grant.
Proposal 3: The UE shall not select another grant if the selected grant can accommodate the RLC SDU of the linked logical channel by using the maximum allowed MCS.
Proposal 4: A one-shot grant shall be selected to accommodate as much data as possible in all the logical channels which require the one-shot grant. 

Proposal 5: In case the selected one-shot grant cannot accommodate all the data that requires the one-shot grant by using the maximum allowed MCS, the UE can select another one-shot grant; otherwise, the UE shall not select another one-shot grant.
Proposal 6: The maximum number of sidelink processes used for one-shot grants can be defined. 
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