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1
Introduction

In LTE-Advanced, the concept of carrier aggregation would enable a terminal (eNB or UE) to simultaneously receive or transmit on multiple component carriers (CCs). Some decisions were made regarding carrier aggregation in the last few 3GPP meetings [1] [2].
In this contribution, we discuss some alternatives for extending the concept of semi-persistent scheduling (SPS) of resources intended for different applications in the context of carrier aggregation.
2
SPS usage with carrier aggregation
In Release 8, RRC configures SPS, and subsequently, PDCCH activates the SPS allocation. In LTE-A, we expect the same type of mechanism to be used. 
Proposal 1: Reuse the principle of RRC configuring SPS, and PDCCH activating and de-activating SPS allocations dynamically.

In Release 8, RRC configures only one period for SPS. With higher data rates offered by LTE-A, it is conceivable that the UE is running several applications concurrently that may need SPS allocations, such as, VoIP, streaming video, CBR, and UL measurement reports. Therefore, we propose to study the issue of whether RRC could configure multiple SPS intervals, with the possibility of all of them being active simultaneously.

Proposal 2: The issue of whether or not RRC can configure multiple SPS periods, and allowing all of them to be active simultaneously are FFS. 
Even in the case that RRC configures a single SPS interval, it is possible for PDCCH to activate the SPS on multiple component carriers, with each component carrier having a different set of HARQ process ids and a different MCS [2]. 

However, we see several disadvantages of activating SPS allocations of one period on multiple component carriers, when compared to activating SPS of a given period on only one component carrier:
1) VoIP packets at most require only few resource blocks (RBs) which can easily be made available in a single component carrier.  We don’t see any existing applications that need more RBs on a periodic basis that cannot be accommodated within a single component carrier.

2) It might be argued that one can split a small number of RBs across multiple component carriers for frequency diversity benefits. SPS allocations provided in a single CC can already deliver the benefits of frequency diversity because of the option of RAT2 distributed allocation. 

3) Extra burden on PDCCH to activate, deactivate, and assign resources for retransmissions for each individual transport block on the individual component carriers. 

4) Larger RLC and MAC layer overheads because of multiple simultaneous TBs. More RLC and MAC layer processing is required to transmit and receive these multiple TBs simultaneously.

5) Larger RLC reordering delay because of more RLC layer segmentation needed to support multiple TBs.
6) Higher UE processing cost to transmit/receive two or more transport blocks on multiple component carriers that could have been transmitted on a single component carrier.
 
We believe that the following proposal is reasonable and may be agreed:
Proposal 3: It seems sufficient that SPS allocation with a single period may be activated on only one component carrier.
3
Conclusion

We propose that RAN2 discuss and agree to the following proposals: 
Proposal 1: Reuse the principle of RRC configuring SPS, and PDCCH activating and de-activating SPS allocations dynamically.

Proposal 2: The issue of whether or not RRC can configure multiple SPS periods is FFS.

Proposal 3: It seems sufficient that SPS allocation with a single period may be activated on only one component carrier.
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