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1 Introduction

At RAN2-69 the following agreements have been made with respect to component carrier management and linking of uplink and downlink component carriers.
	Agreements:

1) Apart from power control, we have 2 cases where UL and DL CC need to be linked:

a) Link RACH access to DL CC for response

b) UL grant provided on PDCCH without CIF; what CC do you sent PUSCH
2) For case a) contention based access, the response will be sent in accordance with linking indicated in SIB2. FFS for dedicated preamble case

3) For case b), it is still FFS whether SIB2 linking is applicable or a UE specific linking is applicable.


	Agreements:

2) 
When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”.



In this contribution we evaluate whether UE specific linking of component carrier is required or if cell-specific linking can be used.
2 Discussion

It has already been agreed at RAN2-69 that a contention based random access procedure is performed on a pair of uplink and downlink component carriers that are linked to each other according to SIB2 broadcast. A UE specific linking would not have been feasible as the eNodeB does not know the UE before completing the RA procedure and therefore, it would not know where to send the RA response. 
RAN2 should now discuss whether the linking between UL PCC and DL PCC, UL SCC and DL SCC and between UL grant and PUSCH is cell specific as well. While this would be the simplest approach, a UE specific linking might be preferable in certain scenarios and it should be verified if those gains justify the additional complexity. 
2.1 Linking of UL and DL PCC

In order to change the UL PCC without moving the DL PCC, RAN2 would need to specify how to use UL grants without CIF. They could either apply to the UL SCC which is linked to the DL PCC according to SIB2 broadcast or to the UE’s UL PCC. 
More severe is however the impact on RA: While the PUCCH is on the UL PCC, RA would be performed on the UL SCC, linked to the DL SCC according to SIB2 broadcast. The RA procedure enables, like in Rel-8, UL radio link failure detection. However, in this scenario, it allows detecting a failure on the UL SCC only but no matter if it occurs or not, it provides no information about the quality of the UL PCC. That however, carries the PUCCH and is therefore essential for the UE’s communication with the network. These problems disappear when linking the UL PCC to the DL PCC according to cell-specific linking and by restricting random access to the UL PCC (the latter is discussed and proposed in [1]).
To conclude, we think that the PUCCH capacity is not crucial in this particular scenario. Like in Rel-8, the network can configure the number of resource blocks used for CQI and D-SR and thereby increase the PUCCH capacity at the cost of the PUSCH capacity. If the latter becomes a bottleneck, the eNodeB may decide to enable uplink carrier aggregation and thereby use uplink resources of an SCC.
Proposal 1 The linking of UL PCC and DL PCC is cell-specific. All UEs configured with a certain UL PCC use the same DL PCC. The linking is indicated in SIB2 broadcast.

Proposal 2 Uplink grants sent on a DL PCC without CIF, apply to the cell-specifically linked UL PCC.

2.2 Linking of UL and DL SCCs

In our investigations we have not identified any strong arguments speaking against a UE-specific linking of UL and DL SCCs. The last of the above-mentioned agreements requires that a UE should be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage”. However, this requirement is limited to UL CCs configured with RA resources. Assuming that RA is only performed on the UL PCC (see also our contribution on RA, [1]), a UE could be configured as shown in Figure 1.
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Figure 1: Cell-Specific Linking of UL and DL PCC; 
UE-specific linking of SCC1 and SCC2
The UE-specific linking of DL SCC1 and UL SCC2 implies primarily that the UE uses uplink grants sent on DL SCC1 without CIF for data transmission on UL SCC2. The HARQ feedback for such a data transmission would appear on the PHICH of DL SCC1. We think that granting, data transmission and HARQ feedback do not require any changes compared to existing mechanism once the UE-specific linking of the SCCs has been configured by the network.
However, one could argue that the setup shown in Figure 1 could also be realized without UE specific linking. Then, the DL SCC1 and the UL SCC2 would have no corresponding UL/DL SCC but would rely on the DL and UL PCC. For the DL SCC the impact would be marginal as the HARQ feedback is anyway carried on the UL PCC. Grants for the UL SCC2 could only be provided on the DL PCC by means of cross carrier scheduling. It should be discussed whether this is to be considered as a drawback. 
Finally, concerns have been raised in [2] that, in order to use an UL CC and to have a decent pathloss estimate, a DL CC must be configured and activated in the same band. However, we think that this would not limit a configuration as shown in Figure 1 if the SCC pairs are adjacent. Other cases should be discussed with RAN4. 
Based on this analysis we think that UE-specific linking could be worthwhile to consider for SCC and we would appreciate to discuss this further. 
Proposal 3 Discuss if a UE-specific linking of UL and DL SCCs should be supported in Rel-10.
3 Conclusion

Based on our analysis and discussion in section 2 we propose the following:

Proposal 1
The linking of UL PCC and DL PCC is cell-specific. All UEs configured with a certain UL PCC use the same DL PCC. The linking is indicated in SIB2 broadcast.

Proposal 2
Uplink grants sent on a DL PCC without CIF, apply to the cell-specifically linked UL PCC.

Proposal 3
Discuss if a UE-specific linking of UL and DL SCCs should be supported in Rel-10.
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