3GPP TSG-RAN WG1 Meeting #63bis                                                        　  R1-110469
Dublin, Irelend, 17th to 21st January 2011
Agenda Item:
6.2.8
Source: 
Fujitsu
Title: 
DL carrier aggregation for power-limited UE
Document for:
Discussion
1. Discussion
In RAN2#68bis, it was agreed that the combination of UL carrier aggregation (CA) and UL subframe bundling cannot be configured for a UE. This agreement is reasonable because UL CA and UL subframe bundling contradict each other as the former is generally applied to non-power-limited UE and the latter to power-limited UE.  In [1], it’s proposed to allow a UE to be configured with a combination of DL CA and UL subframe bundling. A UE in UL power limitation may be able to simultaneously and successfully receive appropriately encoded PDSCHs on multiple DL component carriers (CCs). In this regard a UE in UL power limitation can be configured with DL CA, but the serving eNodeB cannot always successfully receive multiple ACK/NACK bits from the UE because of insufficient power allocation to the ACK/NACK transmission. Therefore, some performance enhancement to ACK/NACK transmission from power-limited UE is needed to enable a configuration of DL CA for a power limited UE. This was already discussed in RAN1, and in RAN1#62 Madrid meeting, it was agreed not to support carrier domain bundling of ACK/NACK on PUCCH.
The following are some of enhancements to ACK/NACK transmission from power-limited UE.
· ACK/NACK repetition
· UL CoMP
ACK/NACK repetition is a natural approach and already available for PUCCH formats 1a/b in Rel-8/9. If the number of configured DL CCs for a UE is two and if up to 1 transport block is transmitted on each of the configured CCs, PUCCH format 1b with ACK/NACK repletion is applicable to the UE. If the number of transport block is totally 3 or 4 on configured CCs, ACK/NACK repetition could be applied to PUCCH format 1b with channel selection for the UE. For more than 4 transport blocks, ACK/NACK repetition could be applied to PUCCH format 3 for the UE. However, ACK/NACK repetition for PUCCH format 1b with channel selection and PUCCH format 3 has not been well discussed.
If a PUCCH transmitted by a UE in power limitation is received and encoded by multiple reception points, the UE could transmit more number of ACK/NACK bits on the PUCCH than otherwise. A UE potentially benefitting from UL CoMP is not necessarily in UL power limitation, especially in interference limited cell deployment scenario. However, DL CA operation assisted by UL CoMP could allow a UE to be configured with more number of DL CCs and more number of transport blocks. So a combination of DL CA and UL CoMP could be worth discussion. UL CoMP will be discussed in Rel-11 Study Item.

2. Proposal
The following combinations are supported in Rel-10.
· DL carrier aggregation and UL subframe bundling

· DL carrier aggregation and UL ACK/NACK repetition (PUCCH format 1b)
In the combinations above, 2 DL CCs with up to one TB per CC are aggregated.
In Rel-11, the following at least are discussed as more robust ACK/NACK transmission approaches which make it more easily to configure a power-limited UE in DL CA operation.

· ACK/NACK repetition on PUCCH format 1b with channel selection and PUCCH format 3

· UL CoMP for PUCCH transmission
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