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1 Introduction
For mode-4 UE autonomous resource allocation, a UE can be configured with a set of transmission parameters (e.g. number of HARQ retransmissions, number of PRBs, MCS, etc.) which depend on the UE speed and possibly with an additional separate set of transmission parameters which depend on the CBR experienced. 

In current MAC specification, it is specified that the UE should select as the actual transmission parameters, those parameters which overlap in the above configured sets. However, the behaviour of the UE when there is no overlapping between such configuration parameter sets it is not specified.

In this contribution, we describe such issue and in CR [1] we propose a possible fix.
2 Discussion

The network can configure different transmission parameter sets for different UE speeds and measured CBR. Such transmission parameters are specified in TS36.321 whithin SL-PSSCH-TxConfig IE and comprise:

· minMCS-PSSCH/maxMCS-PSSCH: The allowed range of MCS to be used for transmission on PSSCH 

· minSubChannel-NumberPSSCH/maxSubChannel-NumberPSSCH: The allowed range of number of PRBs to be used for transmission on PSSCH

· allowedRetxNumberPSSCH: Indicates whether PSSCH retransmissions (maximum one retransmission) is allowed or not

· maxTxPower: Indicates the maximum transmission power for transmission on PSSCH and PSCCH 

In particular, for speed-dependent configurations, the above parameters are configured in SL-PSSCH-TxConfig, while for CBR-dependent configurations they are configured in SL-CBR-PSSCH-TxConfig.

In TS36.321, it is captured how the UE should behave in case both the speed-dependent and CBR-dependent configurations are configured by the network.

	From TS 36.321:

-
if a pool of resources is configured or reconfigured by upper layers:
-
….

-
select the number of HARQ retransmissions from the allowed numbers that are configured by upper layers in allowedRetxNumberPSSCH and, if configured by upper layers, overlapped in allowedRetxNumberPSSCH-CBR for the highest priority of the sidelink logical channel(s) and the CBR measured by lower layers according to [6] if CBR measurement results are available or defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

-
select an amount of frequency resources within the range that is configured by upper layers between minRB-NumberPSSCH and maxRB-NumberPSSCH and, if configured by upper layers, overlapped between minRB-NumberPSSCH-CBR and maxRB-NumberPSSCH-CBR for the highest priority of the sidelink logical channel(s) and the CBR measured by lower layers according to [6] if CBR measurement results are available or defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;

……..

If the Sidelink HARQ Entity requests a new transmission, the Sidelink process shall:

-
for V2X sidelink communication in UE autonomous resource selection:

-
select a MCS which is, if configured, within the range that is configured by upper layers between minMCS-PSSCH and maxMCS-PSSCH and, if configured by upper layers, overlapped between minMCS-PSSCH-CBR and maxMCS-PSSCH-CBR for the highest priority of the sidelink logical channel(s) in the MAC PDU and the CBR measured by lower layers according to [6] if CBR measurement results are available or defaultTxConfigIndex configured by upper layers if CBR measurement results are not available;


The above MAC specification indicates that in case both the speed-dependent and CBR-dependent configurations are provided by the network, the UE should select as transmitting resources, the resources which are overlapping in the speed-dependent and CBR-dependent sets.

Observation 1 For UE autonomous resource allocation, current MAC specification indicates that if both the speed-dependent and CBR-dependent configurations are provided by the network, the UE should select as transmitting parameters, the parameters which are overlapping in the speed-dependent set and CBR-dependent configuration set.

However, current specification does not indicate the UE behaviour when such overlapping does not exist. In fact, current specification constraints the network to always provide different sets of transmitting parameters which overlap. From system perspective, such constraint does not have any benefit and in some cases it may instead lead to poor performances.

For example, for high-speed scenarios, the network may tend to configure low MCS and enable HARQ retransmissions, in order to increase reliability of PSSCH transmissions. On the other hand, in case of high CBR, the network may tend to configure high MCS to decrease packet segmentation and disallow HARQ retransmissions to reduce congestion. As a consequence, a UE that is travelling at high speed while the channel is congested would have the problem to select the right set of resources since likely there will not be overlapping between the speed-dependent and the CBR-dependent set.

Obviously, in some cases, the network can ensure overlapping parameters without relevant drawbacks (e.g. low speed and low CBR), but in general ensuring overlapping configurations in all cases is not always recommended and certainly cannot be mandated. 

Observation 2 An overlap between speed-dependent and CBR-dependent configurations cannot be always guaranteed from network perspective without affecting system performances. In such case, the UE behaviour is currently undefined. 

In order to fix this problem, it is needed to capture in MAC specification which is the UE behaviour when such overlapping is not present and from which set the UE should select the transmitting parameters. 

Proposal 1 It should be specified from which set the UE should select the transmitting parameters, when there is no overlapping between the sets of speed-dependent and CBR-dependent configurations.

A simpler fix, which only affects MAC spec. with no ASN.1 impact could be that the UE randomly selects with equal probability transmitting parameters from one of the two sets. This solution allows some randomization in how the transmitting resources are selected across UEs which is important in order to avoid performance deterioration.

Proposal 2 A UE randomly selects with equality probability the set from which transmitting parameters are picked up, when there is no overlapping between the sets of speed-dependent and CBR-dependent configurations. CR is provided in [1].

3 Conclusion

In section 2 we made the following observations:
Observation 1
For UE autonomous resource allocation, current MAC specification indicates that if both the speed-dependent and CBR-dependent configurations are provided by the network, the UE should select as transmitting parameters, the parameters which are overlapping in the speed-dependent set and CBR-dependent configuration set.
Observation 2
An overlap between speed-dependent and CBR-dependent configurations cannot be always guaranteed from network perspective without affecting system performances. In such case, the UE behaviour is currently undefined.


Based on the discussion in section 2 we propose the following:
Proposal 1
It should be specified from which set the UE should select the transmitting parameters, when there is no overlapping between the sets of speed-dependent and CBR-dependent configurations.
Proposal 2
A UE randomly selects with equality probability the set from which transmitting parameters are picked up, when there is no overlapping between the sets of speed-dependent and CBR-dependent configurations. CR is provided in [1].


4 References

[1] R2-1709362, Handling Non-Overlapping Transmission Parameter Configuration, Ericsson, 3GPP TSG-RAN WG2 #99, Berlin, Germany, Aug. 2017 

1/1


