3GPP TSG-RAN WG2 Meeting #72                                                                        R2-106446
15-19 November, 2010, Jacksonville, USA 
Agenda item:
7.7.2
Source:
Alcatel-Lucent

Title:
UE power variation resulted due to dual transmission  

Document for:
Discussion

1. Introduction
In RAN2#71bis meeting, regional Specific Absorption rate (SAR) transmit power requirement and the possible power limitation placed on the transmit powers of one or both air interfaces when transmitting on two air interfaces was discussed in [1]. It was understood that there are some issues to be investigated on the transmit power reduction requirements imposed by the SAR on dual transmission capable devices. Even though SAR aspect should also be studied in RAN4, as design of PHR and Pcmax transmission are considered in RAN2, this topic should also be studied in RAN2.  

In this paper, we further study the possible issues and provide a possible method to mitigate the problem identified. 

2 Discussion
A UE is required to meet overall regional Specific Absorption Rate (SAR) transmit power requirements regardless of whether single or dual/multiple transmission using different RATs is supported. In some situations this can place additional limits on the transmission powers of one or more air interfaces when they are operating concurrently. Further, when there are multiple transmissions on different RATs, inter-modulation products may arise which cause interference on neighbouring carriers. This can likewise place constraints on the transmission powers on one or more RATs when they are operating concurrently. 
A problem that arises from such power reductions is that there is no standard mechanism of informing the network (scheduler) of the reduction of transmission power due to the dual/multiple transmission. Not knowing up to date information of available transmission power at the UE, the network may schedule the UE for higher transmission power where the UE may fail to deliver hence impacting the system performance. 
In RAN1#62bis meeting, RAN1 has discussed the ways of providing sufficient information on the total UE power status to eNB in CA. RAN1 has agreed in [2] that in addition to per-CC PHR, Pcmax,c to be reported with all per-CC PHRs. Considering the similarity between the total UE power status discussed for CA and the problem identified in [1] for the dual transmission capable devices, it is logical to follow similar approach for providing additional information of UE power status to the network. In other words, Pcmax could be used to inform the network of the current power setting with respect to dual transmission.

Observation 1: Similar approach as in CA can be utilised to provide additional information on total UE power status of devices capable of dual transmission.  
Proposal 1: Pcmax is reported together with PHR by the UEs where tx-Config1xRTT is set to dual.
Even if the UE reports the UE power status in terms of Pcmax taking into consideration the changes of transmission power due to dual transmission, there are still some issues to be investigated. PHR triggering criteria is one issue to be considered. Upon the change of power status due to dual transmission, PHR/Pcmax should be reported to the network. Therefore, a new PHR trigger is required. In order to avoid frequent PHR trigger upon change of power status due to dual transmission, a prohibit timer is seen beneficial. It is understood that prohibitPHR-Timer could also be used for this PHR trigger. 

Proposal 2: a new PHR triggering criteria is proposed such that PHR/Pcmax reporting is triggered when prohibitPHR-Timer [FFS whether separate timer is required] expires or has expired and the configured UE transmitted power, PCMAX [10]changes more than configPCMAXChange dB since the last transmission of a PHR due to dual transmission by the UEs where tx-Config1xRTT is set to dual.

Discussion of Pcmax, MPR, A-MPR in CA concept is curently under investigation in RAN4.  Rel-8/9, The value range for Pcmax setting specified does not take the possible transmission power reduction imposed by dual transmisison. If the power reduction due to dual transmission requires PCMAX to be lower than the value defined by the value range, there is no possibility of informing this information to the network by using PHR/Pcmax. Thus, the possible maximum power reduction due to dual transmission should also be taken into account in specifying the value range for Pcmax.

Proposal 3: value range for Pcmax should be specified in RAN4 in taking into account the possible maximum power reduction due to dual transmission. If proposal1 agreed, it is proposed to send a LS to RAN4 informing the decision and above requirement on Pcmax value range.

3 Conclusion 
The document discusses the issues related to total UE power status of UE supporting the dual transmission. Some UEs may need to reduce the max Tx power to meet SAR requirements.  In addition to PHR, Pcmax is agreed in RAN1 as a way of providing additional information of UE power status. Thus, similar approach is seen logical for providing additional information to the network regarding the dual transmission. The following observation and proposals are made.
Observation 1: Similar approach as in CA can be utilised to provide additional information on total UE power status of devices capable of dual transmission.  

Proposal 1: Pcmax is reported together with PHR by the UEs where tx-Config1xRTT is set to dual.
Proposal 2: a new PHR triggering critetia is proposed such that PHR/Pcmax reporting is triggered when prohibitPHR-Timer [FFS whether separate timer is required] expires or has expired and the configured UE transmitted power, PCMAX [10]changes more than configPCMAXChange dB since the last transmission of a PHR due to dual transmission by the UEs where tx-Config1xRTT is set to dual.

Proposal 3: value range for Pcmax should be specified in RAN4 in taking into account the possible maximum power reduction due to dual transmission. If proposal 1 agreed, it is proposed to send a LS to RAN4 informing the decision and above requirement on Pcmax value range.
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