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1. Introduction

In RAN2#70bis, the following agreements were made with respect to the Type1 and Type2 PHR transmission on PCell.

1. If parallel PUCCH&PUSCH allocation is not supported (FFS if this case exists):


- Type 1 PHR is used for PCell and Scell, i.e., PHR is the same as in Rel-8/9.

2. If parallel PUCCH&PUSCH allocation is supported, if there is PUCCH and PUSCH transmission on the PCell in this TTI:

- PCell transmits Type1 and Type2 PHR together

There are following FFS issues related to UL PCell PHR reporting:
-----------------------------------------------------------------

Following cases are kept FFS:

4 If parallel PUCCH&PUSCH allocation is supported, if there is only PUSCH transmission on the Pcell in this TTI:
a) Type 1 & Type2
b) Only Type 1

5 If parallel PUCCH&PUSCH allocation is supported, if there is only PUCCH transmission on the Pcell in this TTI:
a) No PHR for Pcell
b) Type 1 & Type 2


- assume zero power for PUSCH or some virtual PUSCH format ?

c) Only Type 2 


- assume zero power for PUSCH or some virtual PUSCH format ?
--------------------------------------------------------------------

[71#57] email discussion discusses the case 4 above. However case 5 was not addressed during the email discussion. Moreover, PHR transmission on PCell in case of no PUCCH or PUSCH transmission on PCell was no discussed. This contribution discusses these open issues and gives our view accordingly. 
2. Discussion
A CC is configured, in our view, because the eNB intends to schedule that CC. This means the eNB should be able to schedule uplink grant on any of the configured CC. Similarly, the UE should anticipate uplink grant to be received on any configured CC. if the CC is not scheduled for a long period of time, the CC would be de-configured. The possible scheduling scenarios are shown in Figure 1. For these scheduling scenarios, even though the CC does not have a valid grant at the time PHR is triggered, we believe the transmission of the PHR for the CC provides useful information (eg. Pathloss, TPC errors, etc) to the eNB scheduler in more timely manner. Therefore, report PHR for all configured UL CCs is seen beneficial.
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Figure 1: Multi-carrier scheduling scenario
PHR is used by eNB to schedule UL transmission in the subsequent TTI. If parallel PUCCH and PUSCH allocation is supported, there are three possible scenarios for UL PCC transmission:
· Scenario 1: only PUSCH is transmitted;

· Scenario 2: only PUCCH is transmitted

· Scenario 3: PUCCH and PUSCH are transmitted simultaneously
· Scenario 4: no PUCCH nor PUSCH transmission on PCell on the given TTI;

It has been agreed for scenario 3 that both type 1 and 2 will be transmitted so that eNB can determine appropriate transmitting format for PUSCH and PUCCH respectively. The transmission of PUCCH and PUSCH are totally independent and the power headroom can not be deduced for each other even they are transmitted simultaneously. More over, it is very hard to predict which scenario (scenario 1/2 or 3/4) will be scheduled by eNB for subsequent TTI.  Therefore, considering that the PHR is used for the scheduling of UL transmission in the future TTI and which transmission is permitted is not known at the time of PHR transmission, it is better to have both type 1 and 2 reported simultaneously regardless whether PUCCH or PUSCH is absence in the current TTI.  
If reporting PHR for all configured CCs is agreed, PHR should also be reported for PCell even if there is no valid UL grant on PCell at the time PHR is triggered (scenario 4). Following the argument above, both Type1 and 2 PHR should be transmitted on PCell even Scenario 4. In conclusion, type 1 and type 2 PHR should be transmitted on PCell when the PHR is triggered regardless of PUCCH/PUSCH transmission on PCell. This also supports the per-UE PHR timers (prohibitPHR-Timer and periodicPHR-Timer) and timer handling at the UE.
Proposal 1: Type 1 and Type 2 are always transmitted for UL PCC when PHR is triggered regardless of PUCCH/PUSCH transmission on PCell. 
While for scenario where PUSCH is absent, we have two options to define the virtual PUSCH format:
· Option 1: adopt the previous PUSCH Tx format for type 1 and 2 PHR calculation and indicate this format information to eNB side explicitly

· Option 2: define one virtual PUSCH Tx format which is used for no PUSCH transmission scenario

Option 1 will not burden standardization efforts but require UE and eNB to record its previous adopted PUSCH Tx format. For UL operation, UE should record its previous UL Tx format for potential non-adaptive transmission for at least 4ms. Hence UE can select one of its previous used PUSCH format for type 1 and 2 calculation. But currently the eNB does not record the UL Tx format for TBs which are decoded correctly.  
For option 2, similar to the virtual PUCCH format specified by RAN1, a virtual PUSCH Tx format is required to be specified. This virtual PUSCH Tx format can be adopted for type 1/2 PHR calculation when PUSCH is absent. With virtual PUSCH format, the explicit signaling of reference PUSCH transmission format as in option 1 is not required. We prefer virtual PUSCH format (option 2) over explicit signaling of PUSCH transmission format (option1) considering its simplicity of operation. If option 2 is selected, RAN1 should be asked to design an appropriate virtual PUSCH format for PUSCH to be used in PHR calculation where PUSCH is absent in the current TTI. 

Proposal 2: PHR should be calculated based on a virtual PUSCH transmission format if the PUSCH transmission is absent in the current TTI. Design an appropriate transmission format for PUSCH can be done in RAN1.

3. Conclusion
This contribution discusses the PHR remaining points and proposes that type 1 and 2 PHR are always transmitted for PCC PHR regardless where PUCCH or PUSCH is absent in the current TTI. For scenario without PUSCH, a virtual PUSCH transmission format is proposed for the PHR calculation. The following proposals are made:
Proposal 1: Type 1 and Type 2 are always transmitted for UL PCC when PHR is triggered regardless of PUCCH/PUSCH transmission on PCell. 

Proposal 2: PHR should be calculated based on a virtual PUSCH transmission format if the PUSCH transmission is absent in the current TTI. Design an appropriate transmission format for PUSCH can be done in RAN1.
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