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1 Introduction

This contribution follows up on the discussions during RAN1#80 regarding the completion of UL power control for asynchronous dual connectivity in [1], as discussed in [2, 3], justifies the draft CR in [4], and considers whether to specify types of higher layer signaling for which the UE shall be mandated to determine whether or not it can transmit to a CG in a subframe.

2 UL Power Control for PCM2  
The following was agreed in RAN1#77

· If look-ahead is not assumed: 

· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission

· If the UE knows it does not have transmission in the other CG in overlapped subframes based on at least semi-static information (e.g., TDD UL/DL config.), UE does not reserve the power for that CG

a) Transmission Power for PCM2 when the UE can determine it will not transmit in later overlapping subframe

Contrary to the above agreement, [1] states the following

----------------
If the UE transmission(s) in subframe [image: image1.wmf]1
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 of CG1 overlaps in time with transmission(s) in subframe [image: image2.wmf]1
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 and subframe [image: image3.wmf]2
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of CG2, the UE shall determine 
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----------------
Consequently, the UE reserves power 
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 for transmission in subframe [image: image6.wmf]2
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of CG2 even when no such transmission exists. In addition to not capturing the above agreement from RAN1#77, the above determination of 
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 is detrimental as it does not allow the UE to use all available power for transmissions to CG1. This is because the UE needs to reserve power for CG2 in subframe [image: image8.wmf]2

i

 even though the UE can determine, based on higher layer signalling, that it will not transmit to CG2 in subframe [image: image9.wmf]2
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. Therefore, power scaling of UCI or data transmissions to CG1 can result in subframe [image: image10.wmf]1
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 and the CG1 scheduler needs to be unnecessarily conservative (this can also affect DL scheduling). Therefore, when the UE can determine based on higher layer signalling that it will not transmit to CG2 in subframe [image: image11.wmf]2
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,  the above determination of 
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Further, as it is assumed that the UE knows it will not transmit to CG2 in subframe [image: image14.wmf]2
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, it is not strictly necessary to limit 
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 using the “min” operation in the above expression which can be simplified as 
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The above two expressions of 
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 are equivalent and either one can be used to update [1]. The former expression is used in [4] because of its similarity to the existing expression of 
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 in [1] when the UE cannot determine (based on higher layer signalling) that it will not transmit to CG2 in subframe [image: image19.wmf]2
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. 
b) Removing unnecessary text from TS 36.213 v12.4.0
[1] also states the following

--------------
If the UE determines based on higher layer signalling that transmission(s) on CG1 in subframe [image: image20.wmf]i

 do not overlap with UE transmission(s) on other CG, then the UE shall use  [image: image21.wmf])
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 is the linear value of the UE total configured maximum output power [image: image23.wmf]CMAX
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 (defined in [6]) in subframe i.

--------------

Based on the above correction for the determination of 
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 when the UE can determine (based on higher layer signaling) it will not transmit to CG2 in subframe [image: image25.wmf]2
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, the above text is redundant since, when the UE also does not transmit to CG2 in subframe 
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c) Whether or not to specify types of higher layer signaling 
In [3], it is proposed to specify types of higher layer signaling for which the UE shall determine whether or not it has transmission to a CG in a subframe. The reason is that [1] does not mandate the UE to use any specific higher layer signaling to determine whether or not it will have transmission to a CG in a subframe. Therefore, the scheduler of the other CG does not know whether the UE actually adjusts its available transmission power and this can cause a misunderstanding between the scheduler and the UE regarding the actual available transmission power for the UE. 
A concern with specifying higher layer signaling types the UE is mandated (or not mandated, for all complementary higher layer signaling types) to use in determining whether or not the UE will have transmission to a CG in a subframe is that the list may be debatable and not exhaustive. For example, a misunderstanding between the scheduler and the UE can also exist for two of the three suggestions in [3], namely when CG2 is the SCG and the UE detected radio link failure for the SCG since the last SCG reconfiguration or when the timeAlignmentTimer of the pTAG of CG2 is not running for the subframe. For example, even though the CG1 scheduler and the UE may not have perfect mutual understanding of DRX subframes for the UE in CG2, it can be argued that the UE should be mandated to determine available power to CG1 based on DRX subframes in CG2. The CG1 scheduler (in case CG1 is the MCG) can also practically use assumed knowledge for DRX subframes of the UE in CG2. For example, for the first suggestion in [3], a higher layer signaled TDD UL-DL configuration in CG2 based on which the UE can determine subframes where it will not transmit to CG2 also depends on whether eIMTA is configured to the UE in a respective cell of CG2.

It is preferable to leave it to the UE implementation to choose which types of higher layer signaling to use in determining whether or not the UE can transmit in a subframe. For example, a scheduler can assume that the UE considers appropriate higher layer signaling and adjust scheduling if it determines that the UE does not (at the expense of some throughput loss). Moreover, even if the scheduler does not assume that the UE considers a higher layer signaling type in determining whether the UE transmits in a subframe, there is still benefit when the UE actually does consider the higher layer signaling type as this can avoid potential power scaling (and the scheduler may subsequently apply a more aggressive scheduling with respect to the higher layer signaling type).

Observation: It is preferable to not specify the higher layer signaling types for which the UE shall be mandated to determine whether or not the UE has transmission to a CG in a subframe.

3 Conclusions

This contribution considered incomplete UL power control aspects for asynchronous dual connectivity. A draft CR in [4] captures the suggested updates in [1].

Moreover, the following observation is made.

Observation: It is preferable to not specify the higher layer signaling types for which the UE shall be mandated to determine whether or not the UE has transmission to a CG in a subframe.
References:

[1] TS 36.213 v12.4.0

[2] R1-150342, “Correction on UL Power Control for Asynchronous Dual Connectivity”, Samsung
[3] R1-150910, “Power reservation in Dual Connectivity power control mode 2”, Interdigital

[4] R1-151xxx, “CR on Power Control for Asynchronous Dual Connectivity”, Samsung
PAGE  
3

_1485415256.unknown

_1485417075.unknown

_1485417746.unknown

_1485417779.unknown

_1485417680.unknown

_1485416431.unknown

_1482161478.unknown

