3GPP TSG-RAN WG4 Meeting #45


R4-072165
Jeju, Korea, 5-9 November 2007
Title:
LS on UE transmission power adjustments 
Response to:
R1-074484 (R4-071884)
Release:
Rel-8
Work Item:
LTE-RF
Source:
RAN4
To:
RAN1
Contact Person:

Name:
Edgar Fernandes
E-mail Address:
edgar.fernandes@motorola.com
Attachments:


RAN4 thanks RAN1 for the follow up in LS R1-074484 (R4-071884). We welcome the detailed description of the issue and have the following initial response 

1. Overall Description provided by RAN1:

Power control in LTE attempts to maintain the power spectral density (PSD) of UE transmissions. Therefore, total UE transmission power is expected to scale with UE resource allocation.  As an example, for 10MHz operation, a UE can be allocated 1 resource block (RB) in one sub-frame and close to 50RBs in the next sub-frame leading to a power change close to 17dB. Such large power steps may occur frequently (as often as every other sub-frame) and can occur across the entire UE power transmission dynamic range
 (-30dBm to 23dBm). 

Power transitions can also occur within a LTE sub-frame, if the UE is transmitting a sounding reference symbol (SRS) and a PUSCH/PUCCH transmission in adjacent symbols. The magnitude of these transitions can be large (>10dB) and depends on how SRS is configured.  
Based on RAN4 LS responses in R1-073857(R4-071422) RAN1 now understands that a finite time duration (‘transient duration’) is required for the UE(s) to change power between two adjacent SC-FDMA symbols (in the same sub-frame or adjacent sub-frames). 
RAN1 also understands the RAN4 recommendation not to change the uplink transmit power within a sub-frame. At the same time, RAN1 believes that not being able to change the transmit power within a sub-frame may lead a non-negligible loss of system performance in certain cases. One example is when one symbol within the sub-frame is a sounding reference symbol while the remaining symbols are used for PUSCH or PUCCH transmission. In this case, an inaccuracy in the transmit power due to a transmit-power change, may be preferred, compared to not being able to change the transmit power.  

As a consequence, in order to further evaluate the implications of allowing power transients between SC-FDMA symbols, RAN1 has the following further questions for clarification on the characteristics of the ‘transient duration’.

1. What is the current RAN4 view on the duration of the transient duration and any remaining power inaccuracy after the transition? 

2. What is the current RAN4 view on the nature of changes in UE transmission power (e.g. linear increase, non linear steps etc.) during the transient duration? 

1. Response provided by RAN4:

1. What is the current RAN4 view on the duration of the transient duration and any remaining power inaccuracy after the transition? 
a) The remaining power inaccuracy is a function of the bandwidth change (configured RB allocation) transient duration and the power step size. A larger power step will reduce power accuracy. Alternately having a longer transient duration can improve power accuracy. 
b) In UTRA which is a fixed bandwidth system a fixed 50us guard period is allowed in the specification. This guard period can be used to provide both a transient period for the physical power change and an optional calibration period to improve the remaining power inaccuracy.  Too short a transient period can result in ACLR splatter which can result in adjacent channel interference due to switching transients (a requirement for WCDMA co-existence) and a change in bandwidth will incur further power inaccuracy.  
c) Currently no guard period is defined in the RAN1 or RAN4 specification.  This is needed to address the RAN1 request for large power changes over the entire UE dynamic range during subsequent sub-frames or alternatively within the sub-frame as in the case when a SRS is configured. 
d) RAN1 has not also indicated what the required power accuracy needed or available guard period that can be supported without degrading the system performance. Hence, in order to determine the trade-off between transient duration and power accuracy and also addressing the side conditions of ALCR splatter, dynamic range and EVM, further work within RAN4 will be needed.  
2. What is the current RAN4 view on the nature of changes in UE transmission power (e.g. linear increase, non linear steps etc.) during the transient duration? 
a. Currently RAN4 has not investigated the above aspect however, we can conclude a linear increase will increase the transient period whereas a non linear step has a greater preponderance to increase the ALCR splatter, so a trade off would need to be investigated.  

2. Actions:

RAN4 will continue its investigations on further defining characteristics of UE transient behavior during power adjustment and will provide more details by the next meeting. RAN4 realizes that the outcome of its investigations may impact RAN1 specifications and requests RAN1 to kindly take note of this issue.
3. Date of next meetings:

RAN1 and RAN4 
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	Sorrento
	Italy 
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	11 – 15 Feb 2008
	Sorrento
	Italy


� Of course, the steps have to be truncated at the edges of UE’s dynamic range based on UE min/max power transmission capabilities.





