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1 Introduction
In case of collisions between multiple SPS configurations in the same subframe, MAC specification states that the UE behaviour is undefined.

However, leaving the behaviour undefined might not be desirable both in terms of system performances and eNB handling.

Related to this issue, we provide a CR in [1].
2 Discussion

Due to possible different periodicities of the SPS configurations, it might occasionally happen that two (or more) SPS occasions occur in the same subframe. 

In MAC specification, the behaviour the UE should follow in such case is left undefined, i.e.
	From TS 36.321:

In the event of a resource conflict between multiple UL SPS configurations configured with Uplink Semi-Persistent Scheduling V-RNTI, the UE behaviour is undefined.


Observation 1 The UE behaviour in case of collisions between multiple SPS configurations in the same subframe, is currently left undefined in MAC specification.

In this way, for the eNB would not be possible to predict the UE behaviour, and be aware of which (if any) SPS grant the UE would actually use. This would imply that the eNB should perform blind detection on the colliding SPS resources to verify whether any uplink transmission has been performed in the colliding SPS occasions, thereby wasting computational resources which in its turn reduces the capacity. 
Additionally, the eNB cannot even reallocate the SPS resources that the UE will not use, since it does not know which SPS resources the UE will really use.

Certainly, the eNB can properly offset the different SPS configurations or activate/deactivate the SPS configurations to ensure no collision, however this might not be always possible, e.g. due to shortage of UL resources as in high load situations or in TDD systems. Additionally, dynamically activating/deactivating the SPS configurations, as discussed in RAN2#98, also consumes PDCCH resources which in general is not desirable, especially considering that one of the main beneifts of the SPS framework is the reduced usage of PDCCH resources.
Observation 2 The SPS collisions issue might be more severe in case of high load or in TDD systems since there are less UL resources available to ensure a collision-free distribution of the different SPS configurations.

To summarize, leaving the UE behaviour undefined would lead to the following drawbacks in case of colliding SPS occasions:

· Poor spectral efficiency: The eNB does not have the possibility to reallocate the colliding SPS resources that the UE will not use.

· Blind detection: The eNB needs to attempt the decoding of all the colliding SPS resources even though some of them will not be used by the UE. This leads to wastage of eNB decoding/processing resources.
Observation 3 Poor spectral efficiency and waste of eNB decoding/processing resources would be the consequence of undefined UE behaviour in case of SPS grant collisions.
To avoid the issue observed in Observation 3 and Observation 3, a simple fix could be that in case of SPS collision the UE picks the largest SPS grant. Of course, it can also happen that the conflicting grants have the same size. In such case, the grant with the lowest SPS index can be used.
Proposal 1 In the event of a resource conflict between multiple uplink SPS grants, the UE selects the largest uplink SPS grant.
Proposal 2 If there is more than one grant with the same largest SPS size, the UE selects the grant with the lowest SPS index.
3 Conclusion

In section 2 we made the following observations:
Observation 1
The UE behaviour in case of collisions between multiple SPS configurations in the same subframe, is currently left undefined in MAC specification.
Observation 2
The SPS collisions issue might be more severe in case of high load or in TDD systems since there are less UL resources available to ensure a collision-free distribution of the different SPS configurations.
Observation 3
Poor spectral efficiency and waste of eNB decoding/processing resources would be the consequence of undefined UE behaviour in case of SPS grant collisions.


Based on the discussion in section 2 we propose the following:
Proposal 1
In the event of a resource conflict between multiple uplink SPS grants, the UE selects the largest uplink SPS grant.
Proposal 2
If there is more than one grant with the same largest SPS size, the UE selects the grant with the lowest SPS index.
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