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1 Introduction

Based on the discussion on [1] in RAN2#64bis – Ljubljana, PHR, if triggered can be included in msg3. This document examines the issue of PHR freshness at the time of msg3 transmission.

2 Discussion

A UE can include a PHR MAC CE (if triggered) in Msg3. 
Retransmission of Msg3:
The requirement [2] for PHR reporting is as follows:

	9.1.8.2
Reporting Delay

The power headroom reporting delay is defined as the time between the end of the power headroom estimation period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be [0 ms], which is applicable for all configured triggering mechanisms for power headroom reporting.


It is possible that the contention resolution is not successful and the UE has to apply back-off and proceed to the selection of a Random Access Resource. If the RAN4 requirement is strictly applied, then the msg3 re-transmission should obtain the fresh value of PH from the physical layer, otherwise it should not be included in the msg3 re-transmissions. 
The higher layer [3] can configure the following Power headroom parameters:

	phr-Config                       CHOICE {

       release                          NULL,

       setup                            SEQUENCE {

           periodicPHR-Timer                ENUMERATED {sf10, sf20, sf50, sf100, sf200,

                                                       sf500, sf1000, infinity},

           prohibitPHR-Timer                ENUMERATED {sf0, sf10, sf20, sf50, sf100,

                                                          sf200, sf500, sf1000},

           dl-PathlossChange                ENUMERATED {dB1, dB3, dB6, infinity}

       }

    }                                                         OPTIONAL,  -- Need ON




Therefore, if the periodicPHR-Timer is set at 10/20/50/100/200 ms then perhaps network considers the changes corresponding to this timer as significant.
To examine this criterion, the possible Msg3 re-transmission delay can be calculated in the table below:

	Step (with minimum/ average value)
	Remarks
	Delay (in ms)

	Maximum number of Msg3 HARQ transmissions (5) * RTT (8)
	maxHARQ-Msg3Tx (1..8)
	40

	Contention Resolution Timer (48)
	mac-ContentionResolutionTimer (8..64)
	48-40 = 8

	Backoff before next RACH attempt (160)
	(0…960)
	160

	random access preamble timing
	[4]
	10
, Note1

	Successful Preamble transmission attempt delay (2)
	preambleTransMax (3…200)
	2*10 = 20

	Successful RAR reception (5)
	ra-ResponseWindowSize (2..10)
	5

	msg3 transmission (minimum)
	[5]
	6

	Total Delay
	
	~ 240

	Note1: Is included in the next step (preamble transmission)


Therefore it can be concluded that the actual time duration between two msg3 transmissions may exceed the configured periodicPHR-Timer and it can be concluded that including same PHR value in msg3 re-transmissions is not desirable behaviour.

Also, it is important to include a PHR if it is triggered in between the Msg3 transmissions.

Proposal: If the PHR is triggered, include PHR MAC control element in Msg3 transmissions and re-transmissions after obtaining the value of power headroom afresh from physical layer, when sufficient grant is available.

3 Conclusion:
In continuation to the previous RAN2 discussion & decision; the following should be clarified.

Proposal: If the PHR is triggered, include PHR MAC control element in Msg3 transmissions and re-transmissions after obtaining the value of power headroom afresh from physical layer, when sufficient grant is available.

4 Reference:

[1]: R2-090491
Clarification on random access procedure
Samsung
[2]: Spec 36.133
[3]: RRC specification 8.4.0

[4]: 36211 v 8.3.0 Table 5.7.1-2 (need to update the reference)
[5]: 36.213 V 8.5.0 Section 6.1.1.
[6]: 36.321 V 8.4.0
� For Example: Average (PRACH configuration (0,3)) = (1+19)/2








