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Discussion/Decision
1 Introduction

Type 2 PHR (PH of PUCCH + PUSCH) was introduced last RAN1 meeting. Following details are left to RAN2. 
· The triggering mechanisms 

· Whether the two report types are always transmitted in the same subframe or in different subframes 

· The number of bits used 

· The component carriers the reports are transmitted on  

This contribution discusses above open issues. 
2 Discussion
Issue 1. Whether the two report types are always transmitted in the same subframe or not?
Type 2 PH is the power headroom after PPUSCH plus PPUCCH having considered (i.e. TYPE 2 PH = Pcmax,c - PUCCH power - PUSCH power). With the type 2 PHR, what is eventually to be achieved is to let ENB know how much power would be available if PUCCH and PUSCH are scheduled together. In other words, Type 2 PHR should indicate ENB how much portion of used power is due to PUCCH and how much is due to PUSCH. Type 2 PH alone does not tell this, and PUSCH power need to be known to ENB to get that information. The simplest way is to provide ENB Type 1 PHR and Type 2 PHR together. In such case, ENB knows how much power is occupied by PUSCH and how much is by PUCCH in the given circumstances. The power consumed by PUCCH is a simple difference between type 1 PH and type 2 PH as shown in the figure below.
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Fig.1
Type 1 and Type 2 PHR are sent together

However, estimating PUCCH power from type 2 PHR based on the previous type 1 PHR is possible as well. So to say, ENB can project the PUSCH power at subframe [n+m] based on the reported PUSCH power at subframe [n]. There may be some estimation error due to changed pathloss, but it is something that we shall take unless PHR is reported every TTI. (Precisely speaking, even in such case, still the reported PH is several TTIs old). Note that estimating PUSCH power based on the latest reported PH is a job that ENB anyway continuously does for proper scheduling. 
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Fig 2 Type 1 PHR and Type 2 PHR are sent in different subframe
Observation 1: 
From ENB perspective, receiving Type 1 PHR and Type 2 PHR together is better. However receiving 





Type 1 PHR and Type 2 PHR in different subframes does not cause severe problem.
Issue 2. The component carriers the reports are transmitted on  

There are two approaches to be considered. Type 2 PHR can be transmitted over any CC (approach 1) or it is transmitted only over the corresponding carrier (approach 2). There seems not much difference between them. Since the same issue is being discussed for Type 1 PHR, it would be better aligned with the result of Type 1 PHR discussion. 
Proposal 1: 
Whether Type 2 PHR is transmitted only in the corresponding CC or in any CC is aligned with the decision 



to be made for the type 1 PHR.

Issue 3. The number of bits used 

Type 1 PHR and Type 2 PHR are in principle same in format perspective, hence it is logical to use the same format (i.e. 2 unused bit + 6 bit PH) for type 2 PHR.
Proposal 2: 
The format of Type 2 PHR is same as that of Type 1 PHR. 
Issue 4. The triggering mechanisms 

There seems no reason to define additional triggers for Type 2 PHR, hence it is logical to use the existing Type 1 PHR triggers. PUCCH is transmitted only in Pcell. There is no reason to configure different dl-pathlossChange for Pcell’s Type 1 PHR and Type 2 PHR. Also there is no reason to configured different timers for Pcell’s Type 1 PHR and Type 2 PHR. If those parameters (periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange ) are same between Pcell’s Type 1 PHR and Type 2 PHR, they will always be triggered together. The general consequence would be that Type 2 PHR is triggered/sent together with Type 1 PHR of Pcell, and no separate triggering condition for Type 2 PHR is required. 
Proposal 3:
Same periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are applied to Type 1 PHR of 




Pcell and Type 2 PHR. 
As a general consequence of proposal 3, Type 1 PHR of Pcell and Type 2 PHR will be sent in the same subframe.

Proposal 4:
Type 2 PHR is transmitted together with Pcell’s Type 1 PHR in the same subframe. 
3 Conclusion
Following proposals are made. 
Proposal 1: 
Whether Type 2 PHR is transmitted only in the corresponding CC or in any CC is aligned with the decision 



to be made for the type 1 PHR.
Proposal 2: 
The format of Type 2 PHR is same as that of Type 1 PHR.
Proposal 3:
Same periodicPHR-Timer, prohibitPHR-Timer, and dl-PathlossChange are applied to Type 1 PHR of 




Pcell and Type 2 PHR. 

Proposal 4:
Type 2 PHR is transmitted together with Pcell’s Type 1 PHR in the same subframe. 
	TEXT PROPOSAL


J.4
MAC procedures

As in Rel-8/9, there can only be one BSR per transport block but in a TTI, there can be several BSRs:

-
zero or one Regular/Periodic BSR; and

-
zero, one or more Padding BSRs.

All BSRs transmitted in a TTI always reflect the buffered data left after all MAC PDUs have been built for the TTI. When an LCG is reported in several BSRs of the same TTI, the same value shall be indicated. When more than one serving cell allows a Regular/Periodic BSR to be sent in a TTI, the UE can choose the serving cell in which the Regular/Periodic BSR is sent.
At least one additional BSR table is introduced for the support of higher data rates.
In uplink, the maximum number of HARQ transmissions is configured by the eNB and applies to all serving cells.
Type 2 PHR has the same format as the Type 1 PHR. Type 2 PHR is triggered and sent together with Pcell’s Type 1 PHR. 
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