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1 Introduction
V2V communication procedures have now been included in the MAC specification and a MAC draft version is available in [1]. However, some few open issues are left to be discussed. 

In this paper, we address such MAC open issues and consider the latest RAN2#95 agreements.

2 Discussion

In this paper we address the following open issues

· Coexistence with legacy SL-BSR

· How to limit the number of booking processes

· Correction to the handling of SL_RESOURCE_RESELECTION_COUNTER 

2.1 Coexistence of with legacy SL-BSR

During the email discussion, the issue on how to ensure coexistence between the legacy ProSe operations and the new V2V operations when it comes to the usage of BSR was raised. In fact, in case a UE is configured to operate both as a ProSe UE and V2V UE, the SL-BSR can be sent both for V2V and ProSe purposes. Certainly, the eNB needs to know whether the SL-BSR is for V2V or ProSe, and also different rules may be applied to the SL-BSR for ProSe and V2V, e.g. different BSR cancellation rules.

On the other hand, it seems reasonable to assume that a UE will not be configured by higher layers to operate simultaneously on ProSe and V2V and the eNB can use different destination index to determine whether the SL-BSR is for ProSe or V2V.  Therefore, we propose the following.

Observation 1 It seems reasonable to assume that a UE will not be configured to operate at the same time on sidelink ProSe communications and sidelink V2V communication.
Proposal 1 No need to enhance SL-BSR procedures for sidelink V2V operations.

2.2 How to limit the number of booking processes

Regarding the detailed resource selection procedure, in RAN2#95 the following was agreed:
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. 

=>
The UE should comply with SC FDM requirement and these are independent processes
Restricting the usage of multiple booking processes seems to be important the limit the usage of resources which may eventually affect the capacity of the system. In fact, the risk might be that a UE unnecessarily overbooks resources thereby impeding other UEs to use them.

The simplest way to prevent UEs from overbooking resources when not necessary is to exclusively assign a certain PPPP to one booking process. In this way, the UE cannot perform multiple bookings for the same PPPP, e.g. if CAM and DENM are mapped to different booking processes the UE would be allowed to book different sets of resources for CAM and DENM, otherwise not. Each booking process can be associated with one or more PPPPs.
Proposal 2 In order to avoid a misuse of the multiple booking processes, each PPPP is exclusively assigned to one booking process as per (pre)-configuration.

Proposal 3 Each booking process can be associated with one or more PPPPs.
2.3 Handling of smaller periodicity on PC5 based V2V
In RAN#73, it was agreed to support shorter reservation periods in order to account for different traffic types which might have different latency constraints of periodicity patterns [2]:
a) Support for traffic with smaller periodicity on PC5 based V2V using shorter resource reservation period   [RAN1, RAN2]
i) A solution not agreed by RAN1#86bis/RAN2#95bis shall not be considered for standardization.
Given the above objective, we propose to introduce 20ms, and 50ms reservation period along with the already agreed 100ms.

It seems also reasonable to assume that when the eNB configures the PPPPs which should be associated to each of the 2 booking processes, it should also indicate which are the allowed periodicity values.
Proposal 4 Introduce 20ms and 50ms resource reservation period

Proposal 5 The eNB configures the allowed resource reservation periodicities for each of the 2 booking processes.
2.4 Handling of SL reselection counter

Another issue to be addressed is the handling of the SL reselection counter. The SL reselection counter is decremented after transmission of every transport block, so that when it reaches 0 the UE will re-initialize the SL reselection counter to a value in the interval [5, 15]; after that the UE will perform resource reselection by booking another set of resources based on the newly selected SL reselection counter.

However, it might occasionally happen that the UE does not have any MAC PDU to transmit even though there is a transmission opportunity available. This would lead to a situation in which the SL reselection counter will never go to 0, thereby refraining the UE from doing resource reselection.
Observation 2 In current specification, in case of no MAC PDU transmission, the SL reselection counter might never reach 0. This would lead to a deadlock since the UE would not be able to perform again resource reselection.

To solve this issue 2 alternatives can be envisaged.

1. The SL reselection counter is decremented at every transmission opportunity, no matter if there is MAC PDU available for transmission or not.

2. Whenever there is a transmission opportunity available but no MAC PDU to transmit, the UE performs reselection, i.e. it re-initializes the SL reselection counter and books another set of resources.
Option 1 seems to be the simplest from a specification impact perspective, however it is not in line with the RAN1 agreement for which the SL reselection counter should be decremented only after TB transmission. However, also option 2 has some drawbacks since reselection might be performed earlier than intended, and most important it introduces some form on randomness in how often resources are re-selected. In fact, how often to reselect would very much depend on data transmissions dynamics thereby leading in unpredictable UE behaviors which could affect system performances.
Observation 3 Allowing reselection when there are no MAC PDUs to transmit, introduces some randomness in how often resources are reselected which could eventually affect the overall system performances.
Given the above observation and considering the minor specification impact, option 1 is the preferred alternative.

Proposal 6 The SL reselection counter is decremented at every transmission opportunity, no matter if there is MAC PDU available for transmission or not.
3 Conclusion

In section 2 we made the following observations:
Observation 1
It seems reasonable to assume that a UE will not be configured to operate at the same time on sidelink ProSe communications and sidelink V2V communication.
Observation 2
In current specification, in case of no MAC PDU transmission, the SL reselection counter might never reach 0. This would lead to a deadlock since the UE would not be able to perform again resource reselection.
Observation 3
Allowing reselection when there are no MAC PDUs to transmit, introduces some randomness in how often resources are reselected which could eventually affect the overall system performances.


Based on the discussion in section 2 we propose the following:
Proposal 1
No need to enhance SL-BSR procedures for sidelink V2V operations.
Proposal 2
In order to avoid a misuse of the multiple booking processes, each PPPP is exclusively assigned to one booking process as per (pre)-configuration.
Proposal 3
Each booking process can be associated with one or more PPPPs.
Proposal 4
Introduce 20ms and 50ms resource reservation period
Proposal 5
The eNB configures the allowed resource reservation periodicities for each of the 2 booking processes.
Proposal 6
The SL reselection counter is decremented at every transmission opportunity, no matter if there is MAC PDU available for transmission or not.
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