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Discussion
During RAN1#49bis, it was agreed that the power control for persistently scheduled PUSCH follows the same mechanism as dynamically scheduled PUCCH. Our understanding is that it means that TPC commands are transmitted in the same way as with PUCCH (DL grant or joint coding in PDCCH). In addition, it also means that the same formula is used for persistent PUSCH as for scheduled PUSCH since at that point the PUCCH has exactly the same formula as PUSCH.

During RAN1#50 meeting, it was agreed that PUCCH has a slightly different formula than that of the PUSCH by setting α = 1.  In this contribution, we propose the following detailed power control scheme for persistent PUSCH.
1. Same Formula for Scheduled and Persistent PUSCH
Since the persistent PUSCH has the same set of MCS levels as that of the scheduled PUSCH, the delta_mcs,  α and Po for scheduled PUSCH can be re-used for persistent PUSCH. 
2. Same Parameters for Scheduled and Persistent PUSCH with an offset
There is no need to have another set of power control parameters for persistent PUSCH different from that for scheduled PUSCH. An offset may be added which can be signaled with the persistent scheduling grant.
3. TPC Commands

As pointed out during the email discussions, persistent PUSCH and PUCCH TPC, same or independent PC commands can be applied to both of them. There are issues associated with both of the options:

· Issues with independent TPC commands

· High overhead.

· High complexity at the UE since now the UE need to decode the PDCCH for three possible scenarios: data transmission grant for downlink and uplink, TPC PDCCH for PUCCH, and TPC PDCCH for persistent PUSCH.
· Issues with the same TPC commands for persistent PUSCH and PUCCH

· Since the persistent PUSCH and PUCCH have different transmission bands, different FER target and different transmission period, applying exactly the same TPC commands will reduce the accuracy of the power control for one or both of them. 
As a solution to the above issues, we propose to use PHICH as an explicit or implicit TPC commands and the step size can be configured with the persistent scheduling grant. In addition, TPC commands sent on the DL grants for PUCCH may be re-used for persistent PUSCH.




























































































































































































































































