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Discussion and decision
1
Introduction

In RAN2#70bis meeting [1], the PHR type of Pcell for the case of only PUSCH transmission or for the case of only PUCCH transmission is still FFS and the details are as follows:
	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 ?


Furthermore, we would like to discuss which PUSCH format would be used in the Type 1 formula if no PUSCH transmission on the configured Scell. In addition, the need of prohibitPHR-Timer per UE or per CC is not decided yet. In this contribution, we would like to further study the above issues.

2 Discussion
2.1 PHR type of Pcell
In this session, we suppose that parallel PUCCH and PUSCH allocation is supported. Furthermore, we would like to discuss which type of PHR is used for Pcell in the cases of only PUSCH transmission and only PUCCH transmission on the Pcell in a TTI. 
2.1.1 PHR type of Pcell for only PUSCH transmission on the Pcell
We have agreed that both type 1 and type 2 PHR are reported when there is PUCCH and PUSCH transmission on Pcell in this TTI, since the both type1 and type 2 PHR can provide the information of PUCCH power. Furthermore, the PUCCH power can provide the related power information for scheduling the following PUSCH and PUCCH on the Pcell. In the case of only PUSCH transmission on Pcell, although the type 1 and type 2 PHR only can provide the reference PUCCH power not the real PUCCH power, the reference PUCCH power is enough to provide the related information for scheduling the following PUCCH or PUCCH/PUSCH transmission. We also provide some analysis of reporting both types of PHR below.
Pros: The reference PUCCH power can provide the related information for scheduling the following PUCCH or PUCCH/PUSCH transmission. In addition, it will provide the simple PHR format (Both type 1 and type 2 PHRs are reported for Pcell).
Cons: It needs extra one byte (or two bytes if both MAC sub-headers for Type1 and Type2 are used) overhead on each PHR report. 

 In our point of view, reporting both types of PHR for Pcell brings more benefits. So we propose that if there is only PUSCH transmission on the Pcell in this TTI, both Type 1 and Type 2 PHR are reported.
Proposal 1: If there is only PUSCH transmission on the Pcell in this TTI, both Type 1 and Type 2 PHRs are reported.
2.1.2 PHR type of Pcell for only PUCCH transmission on the Pcell
In this session, we would like to consider only PUCCH transmission on the Pcell in this TTI. Since there is no PUSCH on Pcell in this TTI, we should first consider whether or not there is PUSCH on a Scell in this TTI.
Case1: There is no PUSCH on any Scell in this TTI.
In this case, there is no PUSCH resource for UE to transmit the PHR information to eNB in this TTI after the PHR is triggered. Therefore, we could reuse the Rel-8/9 PHR procedure, i.e., the UE should wait for the UL resource on any cell (Pcell or Scell) which can accommodate the PHR (MAC subheader(s) and MAC CE(s)). 
Proposal 2: If there are only PUCCH transmission on Pcell and no PUSCH on any Scell in this TTI, the Rel-8/9 PHR procedure is reused, i.e., the UE should wait for the enough available UL resource to transmit PHR.
Case2: There is PUSCH on a Scell in this TTI.
In this case, there are three candidates provided in the last meeting for reporting PHR:

Option 1: No PHR for Pcell

For Option 1, RAN2 has agreed that PHR is reported for all configured CC but may be restricted by the UL activation in the future. However, Pcell is always configured and activated. It seems that PHR should always include Pcell. Furthermore, the information of PUCCH power can help eNB schedule the following PUCCH or PUCCH/PUSCH transmission. Therefore, it is better to report PHR of Pcell to the eNB.
Option 2: Type1 and Type 2

For Option 2, it can provide the information of PUCCH power. Since there is no PUSCH on Pcell, a reference PUSCH format, the last transmitting PUSCH power on Pcell, or zero PUSCH power may be used in Type 1 and Type 2 formulas. So we have the following alternatives for PUSCH power in the Type 1 and Type 2 formulas.
Alt. 1: A reference PUSCH format
Alt. 2: The last transmitting PUSCH power on the Pcell

Alt. 3: Zero PUSCH power 

Considering Alt. 1, it can provide the reference power for the following PUSCH on Pcell but it still needs the design and decision of RAN1. For Alt. 2, the information of the last transmitting PUSCH power may be out of date, i.e., the information of previous transmitting PUSCH power can not be used to schedule the following PUSCH. Alt3 can only provide PUCCH power information but it does not need RAN1 extra effort. From our point of view, Alt. 1 is a better solution. If RAN1 has no time to design the reference PUSCH format, we slightly prefer Alt.3. 
Option 3: only Type2 

For Option 3, if the reference PUSCH format is used, it only provides the PH information of the total power (PUCCH plus PUSCH). On the other hand, if the zero PUSCH power is used, it only provides the PH information of the PUCCH. As a result, the eNB can not directly know the PUCCH power. From this point of view, only Type 2 PHR can not directly help eNB schedule the following PUCCH or PUCCH/PUSCH.
From the above analysis, we propose that both Type 1 and Type 2 PHRs are reported if there is only PUCCH transmission on the Pcell in this TTI.
Proposal 3: If there are only PUCCH transmission on the Pcell and enough available PUSCH resource on any Scell in this TTI, both Type 1 and Type 2 PHRs are reported.
Proposal 3a: If both Type1 and Type 2 PHRs reporting is adopted, a reference PUSCH format is used in the Type 1 and Type 2 formulas.  
2.2 Type 1 PHR for no PUSCH transmission on the configured Scell

Currently RAN 2 has agreed that PHR is reported for all configured CCs. In the case of no PUSCH transmission on the configured Scell, there may be three alternatives for the PUSCH power in Type 1 PHR formula:
Alt. 1: A reference PUSCH format

Alt. 2: The last transmitting PUSCH power on this Scell

Alt. 3: Zero PUSCH power 

Considering Alt. 1, the reference PUSCH format can provide related information for scheduling the following PUSCH on this Scell. As to Alt. 2, the information of the last transmitting PUSCH power may be out of date due to the mobility, shadowing, and etc. The information which Alt. 2 provides is limited. Alt. 3 provide no related information for scheduling the following PUSCH. As a result, we would like to propose that if there is no PUSCH transmission on the configured Scell, a reference PUSCH format is used in the Type 1 formula.
Proposal 4: If there is no PUSCH transmission on the configured Scell in this TTI, a reference PUSCH format is used in the Type 1 formula.  
2.3 prohibitPHR-Timer

Although the pathloss of each CC may be different, the pathloss change of each CC may be similar. That is if one CC experiences dramatic pathloss change, the other CCs would experience the similar pathloss change. In addition, even if there is one prohibitPHR-Timer per CC, once a PHR reporting is reported, all prohibitPHR-Timer timers would restart at the same time. As a result, all prohibitPHR-Timer timers perform like one timer, i.e., all prohibitPHR-Timer timers start and expire at the same time due to all prohibitPHR-Timer timers with the same value. Therefore, we think that one prohibitPHR-timer timer per UE is sufficient. 
Proposal 5: There shall be one prohibitPHR-Timer timer per UE. 
3 Conclusion

In this contribution, we have the following proposals.

Proposal 1: If there is only PUSCH transmission on the Pcell in this TTI, both Type 1 and Type 2 PHRs are reported.
Proposal 2: If there are only PUCCH transmission on Pcell and no PUSCH on any Scell in this TTI, the Rel-8/9 PHR procedure is reused, i.e., the UE should wait for the enough available UL resource to transmit PHR.
Proposal 3: If there are only PUCCH transmission on the Pcell and enough available PUSCH resource on any Scell in this TTI, both Type 1 and Type 2 PHRs are reported.

Proposal 3a: If both Type1 and Type 2 PHRs reporting is adopted, a reference PUSCH format is preferable.  

Proposal 4: If there is no PUSCH transmission on the configured Scell in this TTI, a reference PUSCH format is used in the Type 1 formula.   
Proposal 5: There shall be one prohibitPHR-Timer timer per UE. 
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