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1
Introduction
In Rel-14 V2X, UEs participating in V2X sidelink communication mode 4 can either do a one-shot transmission or use periodic transmission with a booking process. For the booking process, the UE will first estimate how much data it will transmit in every reservation interval and configure a sidelink grant with enough RBs (subchannels). However, the data aggregated for transmission in MAC layer can be larger or smaller than the amount configured for a sidelink grant. 
In this paper, we discuss how UE deals with the less than expected data load for a booking process.
2
Discussion 
Traffic load variation is a very common case in V2X systems. For example, in the simulation study conducted by RAN1, the BSM message transmitted by UE has two sizes: 190B and 300B, depending on the type of  the security-related information that is included. For BSM message including shared path history [1], the size for the path history depends on how many path history points will be included, and this will also contribute to the size variation of the BSM message. 

Moreover, because each UE has only 2 booking processes for mode 4 traffic, it is quite possible that the UE has multiplexed messages from multiple different V2X services into a mode 4 booking process. The incoming traffic from upper layers, nonetheless, may not always match the amount reserved in MAC layer. Depending on the “persistence” of each V2X service traffic flow and how the actual data periodicity deviates from the reserved resource interval, the estimated data amount used to reserve the grant may be somewhat different from the actual data traffic arrives in MAC layer. The data aggregated for transmission in MAC layer can be larger or smaller than the amount configured for a sidelink grant. 

Observation 1
Varying size of data available for a Mode 4 booking process is a common case.
In 3GPP TS 36.321 [2], the case when the data aggregated for transmission is larger than the amount configured for a sidelink grant has been discussed as shown in the text below in subcaluse 5.14.1.1:

if the MAC entity is configured by upper layers to transmit using a pool of resources as indicated in subclause 5.10.13.1 of [8] based on sensing, or partial sensing, or random selection only if upper layers indicates that transmissions of multiple MAC PDUs are allowed according to subclause 5.10.13.1a of [8], and the MAC entity selects to create a configured sidelink grant corresponding to transmissions of multiple MAC PDUs, and data is available in STCH, the MAC entity shall for each Sidelink process configured for multiple transmissions:

-
<text removed>
-
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; or

NOTE:
If the configured sidelink grant cannot accommodate the RLC SDU, it is left for UE implementation whether to perform segmentation or sidelink resource reselection.
As shown above, the specification allows two options for UE implementation:

· Option A1: The UE segments the RLC SDU and uses only part of the RLC SDU to form the MAC PDU to be sent in the sidelink grant

· Option A2: The UE conducts a resource selection and creates a different sidelink grant which can accommodate the larger-size traffic.


However,  the same MAC specification does not explicitly mention the exact UE behavior for the case when UE has less traffic to transmit than what is configured in sidelink grant. Due to lack of specific procedures, we can only infer that the likely default behavior allowed is as follows:
· Option B1: The UE adds zero-padding to the MAC PDU so that its size fits the TB determined based on grant size, and then transmit it in the incoming transmission opportunity configured in the original sidelink grant.

As can be seen, the MAC will generate transmissions by using frequency resources (e.g., RBs) adjusted based on the data amount if the data size is larger than the size expected, by either segmentation of large packet or conducting resource reselection. However, if the data size is smaller than expected, the MAC does not adjust, but still uses the original number of RBs to transmit. This will lead to sub-optimal performance.
Observation 2
 UE adapts the resource usage based on the traffic amount when there exist more traffic than allowed in sidelink grant, but does not do that when UE has insufficient traffic. 

Besides the default behaviour Option B1 mentioned abvoe, we discuss a few potential UE implementation options as below:
· Option B2: Based on the amount of data available, the UE uses less or equal number of subchannels than reserved but still uses the same transmission opportunity in the time domain and use the same MCS in the configured sidelink grant.
· Option B3: The UE  skips using the reservation in the configured sidelink grant and conducts a one shot transmission instead. In this way, the UE is free to select a candidate subframe using the sensing algorithm and uses the same or different MCS, and using the same or different number of subchannels. 

Among the above options, Option B3  has some obvious drawbacks. 
· The sensing UE already used resource selection to book the resource and other UEs will try to avoid overlapping with this reservation based on sensing results. Creating a new one-shot transmission will waste the existing resource reserved. There is a slight chance that that the sensing algorithm of the one-shot transmission will end up selecting the same subframe as reserved. However, due to the half-duplex issue, there is no robust sensing results for the subframe which are used in the configured sidelink grant. So, it is almost certain that one-shot transmission from this sending UE for “insufficient data (data size less than reserved)” will use new resource.
· Skipping using the existing reservation means no SCI will be transmitted in the reserved subframe. This gives other UEs false sensing information about this reservation (of the sidelink grant) used by the sending UE. Other mode 4 UEs will be more likely to select this resource now because SA-decoding based exclusion will not take effect.  Then, the subsequent transmission(s) using this same configured sidelink grant may suffer heavy loss due to collisions.

Observation 3
When UE has insufficient data for a configured sidelink grant for multiple MAC PDU transmission, using one-shot transmission will waste reserved resource and cause suboptimal performance of the sensing-based resource selection algorithm. 

Compare with the Optoion B2 with Option B1, we think Option B2 is better for the following reasons:

· For Option B1, when UE has a relatively small amount of data to transmit, using the original number of subchannels will waste TX power in zero-paddings and create unnecessary interference to nearby UEs which spatially reuse the same radio resource. 
· For Option B2, the UE does not create unnecessary interference by using more-than-needed number of RBs. It also occupies the same reserved subframe so that a SCI is still transmitted so that helps to keep the resource booking “clean”. Of course, the transmitted SCI will only indicate the exact number of subchannels used in V2X sidelink transmission, so it may reflect a “reduced” reservation in the sidelink grant.
·  Option B2 is a more general case to solve the issue which allows the UE to use either the same number of subchannels or less number of subchannels. If the data amount available in MAC layer is close to the reserved data amount in the configured sidelink grant, then it will behave the same as Option B1. Otherwise, it can save the number of RBs used in the sidelink transmission.

It is also worth noting that the support of Option B2 does not need change of PHY layer specifications, just some change in MAC specification.
Proposal 1 
RAN2 agree a CR to specify the UE behaviour for “insufficient data (data size less than reserved)” case with Option B2.
3
Conclusion 

In this contribution, we discussed the issue about how to transmit less-than-expected data for configured V2X sidelink grant for multiple transmission, and we have the following observations and proposals: 

Observation 1
Varying size of data available for a Mode 4 booking process is a common case.
Observation 2
 UE adapts the resource usage based on the traffic amount when there exist more traffic than allowed in sidelink grant, but does not do that when UE has insufficient traffic. 

Observation 3
When UE has insufficient data for a configured sidelink grant for multiple MAC PDU transmission, using one-shot transmission will waste reserved resource and cause suboptimal performance of the sensing-based resource selection algorithm. 

Proposal 1 
RAN2 agree a CR to specify the UE behaviour for “insufficient data (data size less than reserved)” case with Option B2.
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