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1 Introduction
This document tries to address deadlock scenario where the PHR (Power Headroom Reporting) cannot be transmitted, and would like to discuss whether it is a likely scenario that needs to be fixed.
2 Discussion
Following the current specification 36.321 v8.12.0, a PHR is transmitted when the conditions highlighted in yellow are met. That is, provided that the UE has the UL grant that can accommodate the PHR MAC CE, the PHR is transmitted if one of the following two conditions is met.
· The first PHR is triggered, or

· There is at least one triggered PHR since the last transmission of a PHR.

	If the UE has UL resources allocated for new transmission for this TTI:

-
if it is the first UL resource allocated for a new transmission since the last MAC reset, start periodicPHR-Timer;

-
if the Power Headroom reporting procedure determines that at least one PHR has been triggered since the last transmission of a PHR or this is the first time that a PHR is triggered, and;
-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:
-
obtain the value of the power headroom from the physical layer;

-
instruct the Multiplexing and Assembly procedure to generate and transmit a PHR MAC control element based on the value reported by the physical layer;

-
start or restart periodicPHR-Timer;

-
start or restart prohibitPHR-Timer;

-
cancel all triggered PHR(s).


With this PHR procedure, let’s consider the following scenario.

· The first PHR is triggered since the RRC connection establishment.

· The first received UL grant cannot accommodate a PHR MAC CE after the first triggered PHR.
· Consequently, the transmission of the PHR cannot be made and the first triggered PHR remains not cancelled.
· The second PHR is triggered before the second UL grant.

· The second UL grant that is large enough to accommodate the PHR MAC CE is received.
In this scenario, though there are triggered PHRs (i.e., the first and second PHRs) that have not yet been cancelled and there is the second UL grant that can accommodate the PHR MAC CE, the UE cannot make, in our interpretation of the current specification, the transmission of the PHR at the last step of the above scenario because 
· there isn’t the last transmission of the PHR, i.e., any PHR hasn’t be transmitted since the RRC connection establishment, nor 
· it isn’t the first time that a PHR is triggered, i.e., it is the second time.
As a result, the transmission of the PHR may be stuck. Although the eNB might be aware of this situation if the PHR is not reported for a long time, we think that there is no means for the eNB to solve such deadlock situation except RRC connection release.
We think that the aforementioned scenario may happen at handover as follows.
· The UE establishes the RRC connection with the eNB that is not using the PHR functionality. Note that the PHR is an optional functionality.

· E.g., upon the UE’s movement, the UE receives the handover command including MAC-MainConfig including phr-Config.

· The UE reconfigures MAC-MainConfig, which triggers a PHR for the first time.
· The UE is asked to perform a contention based RA procedure toward the target cell.
· The UE receives the first UL grant (56bits) in the RA response.

· The UE starts periodicPHR-Timer with short value, e.g., 10 or 20 ms.
· The UE generates a MAC PDU just including 24 bits C-RNTI MAC CE including MAC subheader and 32 bits long BSR MAC CE including MAC subheader as a result of the LCP procedure. Therefore, the PHR cannot be transmitted, which means there is no PHR transmission until now..

· periodicPHR-Timer expires, which triggers a PHR for the second time.
· The UE receives the second UL grant. 
· Though the UE receives the second UL grant that is large enough to accommodate the PHR MAC CE, the UE cannot transmit the PHR becaue the UE never meets the aforementioned conditions considering it is the second time that a PHR is triggered and no transmission of a PHR is made yet.
Proposal 1: to discuss whether the above scenario that makes the PHR transmission be stuck needs to be addressed.
To avoid the deadlock situation of the PHR transmission if it is considered an issue, two approach could be basically possible.
· To rely on the eNB control to make sure that e.g. in the aforementioned handover scenario, the UE is provided with the second UL grant before the second PHR is triggered by e.g., avoiding small values of periodicPHR-Timer.
· To change the specification to ensure that the first triggered PHR can be always transmitted, e.g., changing “if this is the first time that a PHR is triggered” to “if the first triggered PHR has not yet been cancelled”
Considering that the completion time of a contention based RA procedure is not predictable, we consider the deadlock situation as unavoidable even if we rely on the smart eNB control. Also, the consequence to this situation would seem severe because there is no means to solve except the RRC connection release. Therefore, we believe that the specification changes are needed to fix this error. 
Proposal 2: to change “if this is the first time that a PHR is triggered” to “if the first triggered PHR has not yet been cancelled” unless the eNB can avoid the deadlock situation properly.

Although Rel-8 UEs are already released in the market, from the network point of view, it is important to avoid the deadlock situation of the PHR transmission. Also, the proposed change in the proposal 2 does not cause any inter-operability problem between the UE and the eNB, it is proposed to fix from the Rel-8 specification. The corresponding CRs are provided in [1-3]
Proposal 3: to fix from the Rel-8

3 Conclusions

This document addressed the scenario where the PHR transmission can be stuck. So, the following proposals are made:
Proposal 1: to discuss whether the above scenario that makes the PHR transmission be stuck needs to be addressed.

Proposal 2: to change “if this is the first time that a PHR is triggered” to “if the first triggered PHR has not yet been cancelled” unless the eNB can avoid the deadlock situation properly.

Proposal 3: to fix from the Rel-8

4 References
[1] R2-122461
Deadlock of PHR transmission (CR for Rel-8),
LG Electronics Inc.
[2] R2-122463
Deadlock of PHR transmission (CR for Rel-9),
LG Electronics Inc.
[3] R2-122466
Deadlock of PHR transmission (CR for Rel-10),
LG Electronics Inc.































































3GPP


