Page 1



3GPP TSG-RAN2#70 meeting
Tdoc (
R2-102989
Montreal, Canada, 10 - 14 May 2010

Agenda Item:


7.1.9
Souce:





Samsung
Title:





Further details on PHR 
Document for:


Discussion/Decision
1 Introduction

This contribution discusses two open issues on PHR.

· Whether PHR is transmitted over the corresponding CC or any CC?

· Is PHR configuration per CC or per UE?
2 Discussion
PHR over which CC

Between the option 1 (PHR over any CC) and the option 2 (PHR over the corresponding CC), the option 1 is apparently more complex than the option 2. The complexity comes from following two facts.

· PHR should carry the identification of the UL CC to which the PHR concerns.

· Power Headroom needs to be calculated separately. 

There are two ways to carry UL CC id in PHR, either in the first 2 bit of the PHR payload or in the 2 reserved bit of the MAC subhead. Both seem feasible. However one additional restriction is required because of 2 bit limitation that at most 4 UL CCs are configured with PHR function.
The definition of the power headroom needs to be updated for the option 1. In REL-8, power headroom is the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. If PHR is allowed to be transmitted over any CC, the definition needs to be updated as such it is the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission as if the UL-SCH transmission is on the corresponding UL CC. This is explained further in the table 1.

	
	Expected UE behaviour 

	 REL-8 
	· UE calculates the estimated power for UL-SCH transmission. It is used to decide the transmission power

Estimated power = f (# of scheduled RBs, scheduled MCS, cell specific delta, UE specific delta, pathloss of the linked DL CC, accumulated TPCs of the UL CC)
· UE calculates the power headroom 

 Power headroom = UE maximum transmit power – estimated power

	Option 1

	· UE calculates the estimated power for UL-SCH transmission, It is used to decide the transmission power
Estimated power = same as REL-8
· UE calculates the virtual estimated power for UL-SCH transmission as if the UL-SCH transmission is taken place in the CC where PHR is triggered

Virtual estimated power = f (# of scheduled RBs, scheduled MCS, cell specific delta, UE specific delta, pathloss of the linked DL CC, accumulated TPCs of the UL CC)

· UE uses for the parameters highlighted in red those of the UL CC where PHR is triggered  in calculating virtual estimated power 

· UE calculates the power headroom

Power headroom = UE maximum transmit power – virtual estimated power


The benefit of the option 1 is that PHR is delivered more quickly at the first UL grant since the PHR was triggered. 

If we go for option 2, one restriction needs to be added in the specification to ensure that PHR is triggered only for the corresponding CC. An example is shown in table 2.

	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 for the UL CC of which UL resource is allocated since the last transmission of a PHR of the UL CC or this is the first time that a PHR is triggered for the UL CC, and;

-
if the allocated UL resources can accommodate a PHR MAC control element plus its subheader as a result of logical channel prioritization:


Option 2 is simpler than option 1. A drawback is that triggered BSR is reported at the first UL grant of the corresponding UL CC. Hence PHR may be delayed a bit comparing to the option 1. However it seems not a real problem because ENB can anyway get the PHR not too late by issuing the UL grant for the concerned UL CC before allocating large resource on it. 

Samsung sees both options feasible, but prefer to send PHR only in the corresponding CC because of simplicity reason
Proposal 1.
PHR is transmitted only in the corresponding UL CC
PHR configuration per UE or per CC?
We see following three alternatives.
Alternative 1: Per UE configuration. All PHRs are triggered and sent together

Alternative 2: Per UE configuration. PHRs are triggered and sent independently

Alternative 3: Per CC configuration. PHRs are triggered and sent independently

Alternative 1 may be the simplest solution. However one can wonder whether it achieves the intention of per CC PHR concept. PH at a given TTI could be different from one UL CC to other because of various reason; different pathloss, different TPC accumulation, different delta etc. What ENB need to know is the PH of a specific CC when any of above factors for the CC chang significantly. If PHs are triggered together,  PH of an UL CC that ENB need to know may be reported too late and/or PH of an UL CC that ENB is not interested in may be reported too often. Considering that only benefit of alternative 1 is a simplicity, it should not be adopted unless other alternatives bring significant complexity.

In alternative 2, triggering is evaluated per CC. However the triggering parameters(periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange) are common for all CCs. By having the same parameters, signaling overhead is reduced by 8 bit per CC. It is not clear whether having the same dl-PathlossChange for inter-band CCs feasible or not. 

In alternative 3, triggering is evaluated per CC based on per CC parameter. By signaling the parameter separately, signaling overhead is added by 8 bit per CC. 
In complexity point of view, there are not much difference between the alternative 2 and the alternative 3. Timers are managed per CC in both alternatives. Pathloss changes are evaluated per CC in both alternatives. Hence  alternative 2 is a signaling optimization of the alternative 3 to reduce the signaling overhead by tens of bits per PHR configuration. Considering that alternative 3 would anyway be needed in the future release where inter-band UL CC is supported, it seems not go for alternative 2 in release 10 and changes to alternative 3 in release 11. 
Comparing alternative 1 and 3, managing timer per CC and evaluating pathloss per CC would not be very complex operation. In fact they are simple extensions of the REL-8 UE behaviour. As indicated previously, we believe alternative 1 should not be considered unless other alternatives are too complex, and the complexity of alternative 3 seems acceptable. 
Proposal 2.
PHR is configured per CC 

Proposal 3. 
PHR configuration can be different between CCs 
3 Conclusion
Three proposals are made in this contribution. It is proposed to discuss the proposals.

 Proposal 1.
PHR is transmitted only in the corresponding UL CC
Proposal 2.
PHR is configured per CC 

Proposal 3. 
PHR configuration can be different between CCs 
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