Page 1

3GPP TSG RAN WG1 #60bis
R1-102325
12 - 16 April 2010

Beijing, China
Agenda item:
6.2.5.3
Source: 
Qualcomm Incorporated
Title: 
Power scaling in power limited cases
Document for:
Discussion and Decision
1
Introduction
We also consider the open questions related to the power sharing between PUSCH and PUCCH in power limited scenario, and power headroom reporting.
2 Power Sharing Between PUSCH and PUCCH
Rel-10 provides for ability to send PUCCH and PUSCH concurrently. This can provide for reliable PUCCH by application of separate power control from PUSCH, and interference management techniques applied to PUCCH specifically. In case of power limited UE, PUCCH transmission(s) is prioritized over the PUSCH transmission(s). We propose the following procedure for power distribution of PUCCH and PUSCH over multiple carriers in case of a power limited UE:
· ACK/NACK feedback of all carriers is accommodated first

· PUCCH on the anchor carrier is then accommodated
· In case multiple of multiple PUCCH instances, the power is prioritized according to the following list
· ACK/NACK
· Scheduling request
· Rank indicator
· CQI/PMI
· RRC and MAC signalling (power headroom report, measurement reports …) sent on PUSCH should have priority over PUCCH transmissions other than ACK/NAK and other PUSCHs

· Then, accommodate PUSCH across carriers
· Power scaling based on carrier priority is desirable to be able to adequately support delay sensitive traffic in a carrier aggregation setting 
· UL carrier with SPS assignment is considered high priority carrier, and power assignment to that carrier is prioritized by the UE

· For the remaining UL carriers, UE multiplexes QoS sensitive data on a carrier of its choice and is allowed to prioritize power allocation of that carrier relative to other carriers
· This is analogous to the Rel-8 principles for  mapping of logical channels to physical resources (not specified and left to the UE implementation)
· SRS transmission prioritization should be investigated for UEs supporting multiple PAs in Rel-10
The UE behavior described here applies to the Rel-10 operation with concurrent PUCCH and PUSCH, clustered data transmission on PUSCH, and possible multicarrier operation. 
If based on PHR reports the network determines that a UE operating with PUCCH/PUSCH concurrent transmission is reaching max power, it could reconfigure the UE to operate in Rel-8 mode [2]. In particular, Rel-10 UE can be RRC configured in one of the following three modes:

· Rel-8/9 operation mode

· Rel-10 UE behaves as a Rel-8/9 UE;


· Rel-10 operation mode with single-carrier constraint

·  As configured by the network, Rel-10 UE may utilize Rel-10 features (e.g. UL MIMO, TxD)  satisfying the single-carrier property at each transmit antenna

· Rel-10 operation mode without single-carrier constraint

· As configured by the network, Rel-10 UE may utilize Rel-10 features (e.g. clustered data transmission, multi-carrier operation, or possible UL SM transmissions not satisfying SC per-antenna) without the single-carrier constraint and with concurrent transmission of PUSCH and PUCCH whenever applicable.
3
Summary 
In this document, we discussed the questions related to the power sharing between PUSCH and PUCCH in power limited scenario.

Based on the above discussion, we propose the following

· In case of a power limited UE
· ACK/NACK feedback of all carriers is accommodated first

· PUCCH on the anchor carrier is then accommodated

· In case multiple of multiple PUCCH instances, the power is prioritized according to the following list

1. ACK/NACK

2. Scheduling request 

3. Rank indicator 

4. CQI/PMI

· RRC and MAC signalling (power headroom report, measurement reports …) sent on PUSCH should have priority over PUCCH transmissions other than ACK/NAK and other PUSCHs

· Then, accommodate PUSCH across carriers

· Power scaling based on carrier priority is desirable to be able to adequately support delay sensitive traffic in a carrier aggregation setting 

· UL carrier with SPS assignment is considered high priority carrier, and power assignment to that carrier is prioritized by the UE

· For the remaining UL carriers, UE multiplexes QoS sensitive data on a carrier of its choice and is allowed to prioritize power allocation of that carrier relative to other carriers

· This is analogous to the Rel-8 principles for  mapping of logical channels to physical resources (not specified and left to the UE implementation)

· SRS transmission prioritization should be investigated for UEs supporting multiple PAs in Rel-10
· If based on PHR reports the network determines that a UE operating with PUCCH/PUSCH concurrent transmission is reaching max power, it could reconfigure the UE to operate in Rel-8 mode.
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