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Discussion and Decision

1
Introduction
In Release 10, the possible combination of semi-persistent scheduling (SPS) and carrier aggregation (CA) raises new issues.  First when several carriers are allocated, we need to assess the need for having more than one SPS allocation per UE. Also when several carriers are available for transmission in the same TTI, we need to investigate how SPS resources are used. This contribution discusses both aspects.
2
SPS Grant Configuration
In Release 8, SPS was introduced in order to alleviate the load on PDCCH when a large number of simultaneous VoIP users need to be scheduled. Because the introduction of CA should not increase the number of parallel VoIP services to be served per UE (or to be more generic, the number of parallel services with stable bit rate and fixed periodicity), we do not see the need for supporting more than one SPS allocation per UE. Also having to support more than one SPS allocation could potentially complicate cross carrier scheduling, DRX and carrier activation / de-activation (if such a mechanism is agreed).
Proposal 1: as in Rel-8, only one SPS grant can be configured per UE

Having agreed that in CA only one SPS grant can be configured per UE, we need to investigate for which carrier of the carrier set this SPS grant can be configured. The two alternatives are:

1.
Any carrier can be configured with the SPS grant.

2.
Only one carrier can bear the SPS grant.

As carriers can be added and removed from the configured set, it seems more natural to limit SPS to the one carrier that cannot be removed from the configured set, the one carrier that governs DRX and RLF and therefore provides a link stable enough to carry SPS without further complications: the primary component carrier (PCC) [1]. If SPS were to be allowed on any carrier including the secondary component carriers (SCCs), DRX, cross carrier scheduling, and carrier activation / de-activation would become more complex.
Proposal 2: the SPS grant can only be configured on the PCC.
3
SPS Grant Usage
When more than one CC is available for transmission in a TTI, depending on the order in which the carriers are used to build uplink transport blocks, the logical channel carrying VoIP – and for which SPS was originally configured – may not be transmitted through the SPS grant. This does not seem to introduce any problem when all carriers provide similar performance. When the carriers of the configured set operate differently, the logical channel carrying VoIP may end up on a carrier that performs better or worse than the carrier for which the SPS grant is configured. This does not seem to introduce serious problems either considering that:

-
All carriers of the configured set should perform at a reasonable level;

-
Variations in performance over the frequency domain (across CCs) can be compared to variations over time (across HARQ processes).

On the other hand, scheduling the PCC first in every TTI would offer a simple solution to the problem above. For instance, assuming that in the same TTI, 2 CCs have resource available for transmission, the PCC – for which an SPS is configured – will be first considered: the first transport block to be built will be the one for the CC on which an SPS grant is configured. And in that transport block, assuming that no other data with higher priority than VoIP needs to be transmitted, VoIP will be included.

NOTE:
Similarly as in Rel-8, uplink prioritisation relies on logical channel priorities and if an SRB occurs with a higher priority than the logical channel carrying VoIP data, it will occupy the SPS resource first.

Proposal 3: discuss the need to schedule the PCC first always when building uplink transport blocks.
4
Conclusion
Two proposals have been made to support the combination of SPS and CA in Release 10:

Proposal 1: as in Rel-8, only one SPS grant can be configured per UE

Proposal 2: the SPS grant can only be configured on the PCC.

Regarding uplink prioritisation, with the Rel-8 baseline, the logical channel carrying VoIP – and for which SPS was originally configured – may end up on a different carrier than the carrier for which the SPS grant is configured. While this does not seem to be a major issue, scheduling the PCC first in every TTI would offer a simple solution.

Proposal 3: discuss the need to schedule the PCC first always when building uplink transport blocks.
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