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1 Introduction

In RAN2#69bis meeting, it was agreed that for Rel-10 the Semi-Persistent Scheduling (SPS) can only be configured on the Primary Component Carrier (PCC). The relationship between SPS and dynamic assignment was discussed at RAN2#70 but has not yet been finalized [1].
In this contribution, we discuss some further details of the dynamic SPS overriding in the retransmission scenario for Carrier Aggregation (CA).
2 Discussion

In Rel-8/9, a dynamic scheduling assignment received by UE will override the configured SPS grant in the same subframe, because the UE can transmit or receive only one Transport Block (TB) in a single TTI. In contrast to Rel-8/9, it is possible for transmitting multiple TBs per TTI in Rel-10, which allows the dynamic/occasional data burst to be transmitted in Secondary Component Carriers (SCC) in parallel to SPS in the PCC. However, overriding the SPS is also beneficial for CA in order to avoid transmission collisions among SPS transmissions from different UEs or between an SPS transmission and a normal retransmission from the same UE, etc. which is especially true in the uplink. Furthermore, it can also allow adaptive transmission. Therefore, it is suggested that overriding SPS should be supported in CA.

Proposal 1: Overriding of an SPS allocation should be supported in CA.

In [2], four options of overriding SPS are discussed and the following two alternatives are recommended:

· Alt 1: SPS grant can only be overridden by dynamic assignment on PCC.
· Alt 2: SPS grant is overridden by dynamic assignment on any CC.
In the sequel, two scenarios of collisions between HARQ retransmission and SPS transmission are discussed based on the above-mentioned two alternatives.
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Fig. 1: Illustration of collisions between the transmissions from two UEs.
2.1 Collisions between transmissions from different UEs

In the first collision scenario shown in Fig. 1, assume that in the configured uplink SPS subframe of UE-1 a synchronous retransmission from UE-2 also takes place. In this case, the SPS transmission from UE-1 and the retransmission from UE-2 may collide in the PCC.
To avoid this collision, either the SPS grant for UE-1 should be overridden or the retransmission of UE-2 should be rearranged. With the aid of Alt 1, the SPS grant of UE-1 can only be overridden in the PCC only. In the case that a parallel data burst occurs for UE-1, either multiple grants (one for resolving the collision in the PCC and the other for accommodating the burst in the SCC) have to be sent or that parallel burst of UE-1 has to be delayed.
With the aid of Alt 2, however, only one single grant associated with one SCC that overrides the SPS grant of UE-1 is required, since the eNB has full knowledge of the status of the data buffer in UE-1. Thus, the PDCCH resource can be saved if Alt 2 is adopted. In this case, the MAC overhead may also be reduced, as the SPS transmission in the PCC is merged into another TB in an SCC.
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Fig. 2: Illustration of collisions between the SPS transmission and the retransmission of the same UE.
2.2 Collisions between transmissions from the same UE

In the second collision scenario shown in Fig. 2, the periodical SPS transmission collides with synchronous retransmission from the same UE in the uplink. Using Alt 1, either the SPS transmission should be stopped for accommodating the retransmission, or the retransmission should be delayed for 8 subframes for not disturbing the SPS transmission, which is exactly the same solution as specified by Rel-8/9.
However, with the aid of Alt 2, one single overriding grant can be used for temporarily directing the periodical transmission to an SCC, while the retransmission can still be allowed in the PCC. In other words, it is proposed that the upllink synchronous retransmission from the UE in the PCC can take place when the SPS grant is overridden by a dynamic assignment. By employing Alt 2, we can also simplify the design of scheduler while eliminating the delay of transmission and retransmission from the UE, since SPS does not have to be reconfigured
 for the UE.
Based on the above analysis, Alt 2 is preferred for solving the potential collisions between the SPS transmissions and the normal HARQ retransmissions. In this case, the uplink synchronous retransmission of the UE in the PCC can still take place in the same TTI in order to avoid the delay of transmissions and retransmissions of the UE.

Proposal 2: SPS grant is overridden by dynamic assignment on any CC.
Proposal 3: If a SPS grant is overridden by dynamic assignment on SCC, the uplink synchronous retransmission of the UE in the PCC can still take place in the same TTI.

3 Conclusion
In this contribution, we discuss further details of the relationship between SPS and dynamic assignment in the retransmission scenario in CA. It is proposed to agree on the following:
Proposal 1: Overriding of an SPS allocation should be supported in CA.

Proposal 2: SPS grant is overridden by dynamic assignment on any CC.
Proposal 3: If a SPS grant is overridden by dynamic assignment on SCC, the uplink synchronous retransmission of the UE in the PCC can still take place in the same TTI.
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� Here the reconfiguration of SPS means the SPS grant is released in one TTI but will then be sent to the UE in another TTI, provided that resource is available. 
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