Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #72
R2-106203
Jacksonville, USA, November 15th – 19th, 2010
Agenda Item:
7.1.1.4
Source: 
MediaTek
Title:  
Open issues for Pcmax reporting
Document for:
Discussion and decision
1 Introduction
RAN1 LS [1] has indicated, in addition to Per CC PHR, additional information is required. RAN1 has also reached following agreements regarding the additional information:
· PCMAX,c is reported together with all per-CC PHRs
· PCMAX,c is the value used for the calculation for the reported per-CC PHR
· PHR is calculated based on the power before power scaling (similar to single-CC operation of Rel-8/9)

· PCMAX,c of current assignment is reported in MAC CE

· RAN2 can consider overhead reduction methods for the following cases:
· if PCMAX,c is the same for multiple CCs

· if PCMAX,c is the same for simultaneously-transmitted type 1 and type 2 PHRs

The paper discusses the open issues of the Pcmax reporting and Rel-10 PHR.
2 Discussion
2.1 Pcmax,c Inclusion
For PCell, simultaneous PUCCH and PUSCH can be supported or not, the agreement of RAN2 on Type1/2 PHR is illustrated in Table 1. 
	
	Simultaneous PUCCH and PUSCH
	Type 1
	Type2
	Pcmax,c

	PCell
	Yes
	Always included
	Always included
	See Table 2

	
	No
	Always included
	N/A
	Only reported with real PHR


Table 1 Rel-10 PHR/Pcmax,c for PCell
If simultaneous PUCCH and PUSCH is not supported on PCell, only Type1 PHR is reported. Depending on whether the PCell is scheduled or not, a real PHR or a virtual PHR is reported. For virtual PHR, the reference format of PUSCH in [3] is used, in this case, MPR, A-MPR, and TC are all set to zero. According to [2], the Pcmax,c is the MIN of PEMAX and PPowerClass. Either value is known to eNB, so as long as eNB knows the PHR is virtual, it has no problem to determine the Pcmax,c for the cell. Therefore, there is no need to report Pcmax,c with virtual PHR.

If the simultaneous PUCCH and PUSCH is supported on PCell, both Type1 and Type2 PHR are always reported. Depending on the scheduling of PUCCH and PUSCH, there are 4 distinct cases.
Case 1 Real PUSCH grant and real PUCCH
In this case, both PUSCH and PUCCH are scheduled in the TTI. Although so far it is unknown that whether a special table will be defined for MPR and A-MPR for simultaneous PUCCH and PUSCH, we believe in general the Pcmax,c for this case should take the resource allocation of both PUCCH and PUSCH into consideration. Therefore, Type1 PHR and Type2 PHR are calculated by the same Pcmax,c, and eNB only needs one of them.
Case 2 Real PUSCH grant and no PUCCH

In this case, only PUSCH is scheduled, there is no PUCCH in the TTI. There is no problem to determine the Pcmax,c of the Type1 PHR. For the Pcmax,c of the Type2 PHR, the reference PUCCH format in [3] is used, MPR, A-MPR, and TC are all set to zero. According to [2], the Pcmax,c is known to eNB and there is no need to report Pcmax,c. In this case, eNB only needs the Pcmax,c of the Type1 PHR.
Case 3 No PUSCH grant and real PUCCH

In this case, only PUCCH is scheduled, there no PUSCH in the TTI. For Type1 PHR, the reference PUSCH format in [3] is used, MPR, A-MPR, and TC are all set to zero. Therefore, there is no need to report Pcmax,c used for Type1 PHR calculation. For the Type2 PHR, there is real PUCCH, so there is real MPR, A-MPR even though the PUSCH reference format is still used. In this case, eNB only needs the Pcmax,c of the Type2 PHR.
Case 4 No PUSCH and no PUCCH

In this case, no PUCCH and PUSCH is scheduled in the TTI. Since the reference format is used, eNB knows the Pcmax,c already. Therefore, no need to report Pcmax,c for this case. 
	
	Real PUSCH grant

Real Type1 PHR
	No PUSCH
Virtual Type1 PHR

	Real PUCCH


	< Case 1 >
Report one Pcmax,c for Type1 or Type2 PHR calculation.
	< Case 3 >
Report Pcmax,c for Type2 PHR calculation

	No PUCCH

	< Case 2 >
Report one Pcmax,c for Type1 PHR calculation
	< Case 4 >
No Pcmax,c report


Table 2 Pcmax vs. real/virtual grant on PUCCH and PUSCH
For SCell, it has been agreed that Type1 PHR is always reported for activated SCells. If PUSCH is scheduled in the TTI, UE would use the real MPR, A-MPR, and TC to determine Pcmax,c and then the Type1 PHR, so no problem to report Pcmax,c. However, if reference PUSCH format is used to calculate Type1 PHR for no PUSCH scheduling in this TTI, there is no need to report Pcmax,c.
	
	Act/deact
	Type 1
	Type2
	Pcmax,c

	SCell
	Act
	Always included
	N/A
	Only reported with real Type1 PHR

	
	Deact
	N/A
	N/A
	N/A


Table 3 Rel-10 PHR/Pcmax,c for SCell

In general, we think as long as there is a real transmission on PUSCH or PUCCH, the corresponding Pcmax,c should be reported.

Proposal 1:
For PCell, if simultaneous PUCCH and PUSCH is not supported and real Type1 PHR is reported, Pcmax,c is also reported.
Proposal 2:
(Case1) For PCell, if simultaneous PUCCH and PUSCH is supported and real Type1 and Type2 PHR are reported, one Pcmax,c for Type1 PHR or Type2 PHR is reported.
Proposal 3:
(Case2) For PCell, if simultaneous PUCCH and PUSCH is supported and real Type1 PHR and virtual Type2 PHR are reported, one Pcmax,c for Type1 PHR is reported.

Proposal 4:
(Case3) For PCell, if simultaneous PUCCH and PUSCH is supported and virtual Type1 PHR and virtual Type2 PHR are reported, one Pcmax,c for Type2 PHR is reported.
Proposal 5:
(Case4) For PCell, if simultaneous PUCCH and PUSCH is supported and virtual Type1 and Type2 PHR are reported, no Pcmax,c is reported.

Proposal 6:
For SCell, if real Type1 PHR is reported, Pcmax,c is also reported.
2.2 Pcmax,c Reporting Procedure

From RAN1’s agreement, it is obvious that Pcmax,c and per-CC PHR shall be reported at the same TTI. However, RAN2 still has to decide whether they should be reported in the same TB.

There are two alternatives:

A) Pcmax,c and per-CC PHR shall be reported together in the same TB.

B) Pcmax,c and per-CC PHR can be reported in different TBs.
For A), Pcmax,c is always reported as a part of the Rel-10 PHR in CA. In other words, Pcmax,c and per-CC PHR are reported together in the same MAC CE.

For B), Pcmax,c would be reported as another MAC CE and needs a new LCID. Then this new Pcmax MAC CE can be reported in the same TB or a different one on another CC. 

From eNB’s perspective, only per-CC PHR or Pcmax,c alone does not give enough information in CA, it is prefer to receive them together. Considering the different HARQ delay and there is no real difficulty to include both of them in the Rel-10 PHR. It is proposed to adopt alternative A).
Rel-8/9 PHR is controlled by parameters, dl-pathloss, periodic timer, and prohibit timer. Furthermore, SCell activation has been agreed as a new trigger for Rel-10 PHR procedure. We think the same procedure shall be used for the Pcmax,c reporting. In other words, Pcmax,c and per-CC PHR are always triggered at the same time and once triggered both of them are mandatory parts for Rel-10 PHR, even though for some cases, there is no need to report Pcmax,c. 
Proposal 7:
Pcmax,c and per-CC PHR share the same reporting procedure and shall always be reported together in the same TB in the Rel-10 PHR MAC CE. 
2.3 Overhead Reduction
RAN1 has suggested RAN2 to consider overhead reduction on following cases:
1)  Pcmax,c determined by the reference format (MPR, A-MPR and ΔTc are all set to zero)
2)  Pcmax,c is the same for multiple CCs

3)  Pcmax,c is the same for Type1 and Type2 PHRs

Case 1) has been discussed in 2.1, basically eNB already knows the Pcmax,c in certain cases and Pcmax,c can be omitted.
For case 2), some mechanism is needed to indicate that multiple CCs share the same Pcmax,c. For intra band CA, the Pcmax,c can indeed be very similar. However, it may be difficult to find simple method for such indication in current bitmap indexed PHR.
For case 3), the optimization seems not valid. And even two Pcmax,c should be reported, the optimization is not so interesting since it only reduces one Pcmax,c for one case.
There is not yet a decision on the size of the Pcamx,c reporting. However, assuming the size is not particular big, we in general do not see a real motivation to do overhead reduction for case 2) and 3). 

Proposal 8:
No overhead reduction for case 2), and 3). 
Of course, we can come back for optimizations if it turns out that the overhead is not acceptable.
3 Conclusion
This paper discusses the Pcmax,c reporting, it is proposed to discuss and accept following proposals to close these open issues and finalize the Rel-10 PHR design.
Proposal 1:
For PCell, if simultaneous PUCCH and PUSCH is not supported and real Type1 PHR is reported, Pcmax,c is also reported.
Proposal 2:
(Case1) For PCell, if simultaneous PUCCH and PUSCH is supported and real Type1 and Type2 PHR are reported, one Pcmax,c for Type1 PHR or Type2 PHR is reported.
Proposal 3:
(Case2) For PCell, if simultaneous PUCCH and PUSCH is supported and real Type1 PHR and virtual Type2 PHR are reported, one Pcmax,c for Type1 PHR is reported.

Proposal 4:
(Case3) For PCell, if simultaneous PUCCH and PUSCH is supported and virtual Type1 PHR and virtual Type2 PHR are reported, one Pcmax,c for Type2 PHR is reported.

Proposal 5:
(Case4) For PCell, if simultaneous PUCCH and PUSCH is supported and virtual Type1 and Type2 PHR are reported, no Pcmax,c is reported.

Proposal 6:
For SCell, if real Type1 PHR is reported, Pcmax,c is also reported.
Proposal 7:
Pcmax,c and per-CC PHR share the same reporting procedure and shall always be reported together in the same TB in the Rel-10 PHR MAC CE. 
Proposal 8:
No overhead reduction for case 2), and 3). 
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