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1. Introduction

During the discussion on last RAN1#50bis meeting on uplink power control the issue of how to interpret the power control rule for synchronous non-adaptive retransmissions came up. The issue gets some importance in the context of uplink ICIC. This context shall be explained in the following. As a result a clarification for the specification is proposed.

2. Description of scenario with UL power control

RRC signalling of a UE specific 
[image: image1.wmf]0

P

 can be used to control misbehaving UEs. The signalling of  
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 in the uplink resource allocation grant has to be used for UL Intercell Interference Coordination, be it to react on a frequency dependent overload indicator or on any other neighbor cell indication.

In such a scenario, dependent of the frequency or frequency band a different amount of interference emission is allowed. That means the allowed emission power spectral density (PSD) which has to be obeyed is shaped in such a cell border situation as depicted in Figure 1.
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Figure 1: Interference emission mask for UL ICIC

That is,  inside the frequency band 
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a high power allocation can be done for the PRBs but inside the frequency band 
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only a low power allocation is allowed.

Thus the resource allocation grant has to be used to allocate a lower PSD for frequencies in the frequency band 
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 and a higher PSD for frequencies inside 
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. The allocation according to this rule is depicted in Figure 2.
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Figure 2: Initial transmission and re-transmission in subframe 2 with the power setting of the previous subframe (i.e. subframe 1) violates the spectral shaping rule.

So if the PSD rule was applied for two initial transmissions, and now the retransmission for the initial transmission in subframe sfra0 occurs in subframe sfra2 this has to come with the original power (as one would naturally assume) and not with an e.g. 3dB increased power because of the transmission grant in subframe sfra1. 

Otherwise this produces uncontrolled interference violating the spectral shaping and thus a co-ordination  of  interference. 
The PSD conformant behaviour can be implemented with negligible additional  UE complexity. Still one state only representing the PSD value over time controlled by various mechanisms such as TPC-PDCCH or DL grant is sufficient to control the power. It only has to be clarified that this value is valid for the initial transmission and the non-adaptive retransmissions So aditionally a copy of the state has to be made for each HARQ process which would amount to up to 7 or (8) copies at most which is really negligible.. 

Thus a clarification in the specification TS 36.213 is proposed.

3. Proposed Clarification

In TS 36.213 the description for the re-transmission is not unambiguous since the corresponding scheduling grant including 
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 is not clearly defined. Thus in TS 36.213 the clarification should be added at the end of  paragraph 5.1.1.1

“Synchronous non-adaptive retransmissions are transmitted with the same power as the initial transmission.” 

4. Appendix

Exerpt from Specification TS 36.213 

5.1.1.1
UE behaviour

The setting of the UE Transmit power 
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 for the physical uplink shared channel (PUSCH) transmissions is defined by
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Where,

· 
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 is the maximum allowed power that depends on the UE power class

· M is the number of assigned resource blocks as indicated in the UL scheduling grant

· 
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 is a UE specific parameter with 1 dB resolution

· 
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 is cell specific path loss compensation factor (can be set to one to allow full path loss compensation) that has 8 values from 0.4 to 1 in steps of 0.1 with one of the possible values being zero.

· PL is the downlink pathloss calculated in the UE from a RSRP measurement and signalled RS transmit power

· 
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 is signaled by RRC (
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 table entries can be set to zero)

· MCS signaled in each UL scheduling grant

· 
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 is a UE specific correction value and is defined differently dependent on scheduling as given by:

· Scheduled

· 
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is included in each UL scheduling grant

· Function 
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 signaled via higher layers

· 
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 represents either accumulation or current absolute value

· Not scheduled

· 
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 is included in each DL scheduling assignment or jointly coded with other UE specific correction values on a TPC PDCCH

· The UE attempts to detect a TPC PDCCH and a DL scheduling frame on every subframe except when in DRX.

· The 
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 from a DL scheduling assignment overrides any command from a TPC PDCCH when both are received in a given subframe.

· Function 
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 represents accumulation only
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