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1
Introduction
It was discussed at the last meeting the possibility of sending virtual PHR even if there is no PUCCH or PUSCH transmission. In this contribution we address our concerns on such virtual PHR and propose to consult RAN1/RAN4 on this issue.
2
Discussion
2.1
Remaining cases for PHR
Following agreements were reached from the last meeting regarding to PHR for CA:

Scell:

1. For SCell PHR we only use Type 1 PHR.

PCell:

2. 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.

3. 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

With the possibility of having virtual PHR when there is no PUCCH or PUSCH transmission in the TTI, remaining cases and potential options as follows:
4. For PCell, 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. For PCell, 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?

6. For PCell, if parallel PUCCH&PUSCH allocation is supported, if there is neither PUCCH nor PUSCH transmission on the PCell in this TTI:

a) No PHR

b) only Type 1 
c) only Type 2
d) Type 1 & Type 2

7. For PCell, if parallel PUCCH&PUSCH allocation is not supported, if there is no PUSCH on the PCell in this TTI
a) No PHR for PCell
b) Type 1 PHR
8. For SCell, if there is no PUSCH transmission on this SCell in this TTI; 

a) No PHR for this SCell
b) Type 1 PHR
2.2
Possible implications of virtual PHR
Before going into the details of which option to be adopted for each case, we would like to take one step back to analyse the possible implications of introducing virtual PHR.
With Type 1 and Type 2 PHR defined as [1]:

· Type 1 power headroom report computed as: P_cmax,c minus PUSCH power
· Type 2 power headroom report computed as: P_cmax,c minus PUCCH power minus PUSCH power
According to Rel-8 rule, the PUSCH/PUCCH power above should be estimated power instead of real transmission power, then Type 1 and Type 2 PHR formula are as follows [2]:
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Type 2: 
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RAN1 LS [1] indicated that Format 1a would be used as reference format, IF RAN2 agreed to have Type 2 PHR even when there is no PUCCH transmission for the TTI. However, it does not mention how 
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 is defined. For case 4 (only PUSCH on PCell), the most straightforward way is the 
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 used for Type 1 can also be used for Type 2, as similar for case 3 (both PUSCH and PUCCH transmission on PCell). It is noted that the 
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used would be different for each case, i.e. for case 4 considering only PUSCH transmission and for case 3 with both PUSCH and PUCCH transmission, which will bring extra complexity in eNB to handle differently for Type 1 and Type 2 PHR received for each case. The situation would be even worse with virtual Type 1 and/or Type 2 PHR for case 5~8 when there is no PUSCH transmission on PCell/SCell. As there is neither 
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 nor PH requirements defined for the cases of no PUSCH transmission so far, it would involve great amount of RAN4 work.
It is specified in [3] that 

PCMAX_L ≤  PCMAX  ≤  PCMAX_H 

Where

-
PCMAX_L = MIN { PEMAX – TC,  PPowerClass – MPR – A-MPR – TC}

-
PCMAX_H = MIN {PEMAX,  PPowerClass}

-
PEMAX is the value given to IE P-Max, defined in [4] 

-
PPowerClass is the maximum UE power specified in Table 6.2.2-1 without taking into account the tolerance specified in the Table 6.2.2-1

-
MRP and A-MPR are specified in Section 6.2.3 and Section 6.2.4 of [3], respectively

-
TC = 1.5 dB when Note 2 in Table 6.2.2-1 applies

-
TC = 0 dB when Note 2 in Table 6.2.2-1 does not apply

MRP varies with different modulation, transmit bandwidth (resource blocks) and whether there are multiple transmissions on different CCs or multiple clusters (e.g. PUCCH + PUSCH)[5], e.g. according to our analysis in [6] MPR=7 dB might be required for 2 x 1 RB allocation to meet the proposed SEM (full allocation requires MPR =1 dB). A-MPR varies from 1~12 dB with different band and different region of PRBs allocated. Both are only calculated when there is actually PUSCH transmission in the TTI.

New rule will be needed for MPR/A-MPR if such reference format is to be supported. 
a. The simplest way might be to define PCMAX = PPowerClass assuming 0 for all the above parameters for virtual PHR, and for real PHR with actual PUCCH/PUSCH transmission, it should be calculated according to actual transmission. However, as mentioned above, with the MPR/A-MPR varying in such a wide range depending on the actual resource allocation, esp. in the context of carrier aggregation, the benefit of having such reference format might be doubtful. 
b. Another possible way is that when the UE calculates the MPR to be used for power headroom reporting of scheduled and not scheduled CCs, it takes into account all CCs as if it was simultaneously transmitting on the scheduled as well as on the not scheduled CCs. This would increase the UE complexity significantly. 
From NW side, if the eNB intends not to schedule those CCs for some time, unfortunately the PHR does not provide the real information eNB needs but fake information, which does not make much sense.
Furthermore, currently the requirements of PHR specified in [7] are “The reported power headroom shall be estimated over 1 subframe. The power headroom shall be estimated only in a subframe where PUSCH is transmitted.” and “the power headroom reporting delay is defined as the time between the beginning of the power headroom reference period and the time when the UE starts transmitting the power headroom over the radio interface. The reporting delay of the power headroom shall be 0 ms, which is applicable for all configured triggering mechanisms for power headroom reporting.” Different requirements will be needed for the virtual PHR.
Last but not least, we would like to point out the use case of such virtual PHR is rather limited only when eNB does not schedule the CCs simultaneously during continuous data transmission period. For the case of first data burst, eNB can allocate relative narrowband in order to make sure that CC or UE specific max power limitations are not exceeded. And the extra UE complexity of calculating PH even when there is no actual transmission should also be taken into account.

In conclusion, we think the benefit should be well justified to introduce a new feature for Rel-10 with such standardization impact and implementation complexity. We prefer not to introduce virtual PHR for Rel-10, i.e. only report PHR according to actual transmission, which would significantly simplify the cases in section 2.1.

Proposal 1: Do not introduce virtual PHR for Rel-10, i.e. only report PHR according to actual transmission.

If proposal 1 is not agreeable, it should be RAN4 and/or RAN1’s responsibility to discuss if such virtual PHR would be helpful and if they conclude yes, to discuss how to define it. We would prefer to not rush into the decision on signalling details in RAN2 before the fundamental issues are clear in RAN1 and RAN4.
Proposal 2: If Proposal 1 is not agreeable, send LS to RAN1 and RAN4 to consult the benefit/feasibility/complexity of introducing a virtual PHR when there is no PUCCH or PUSCH transmission.

Proposal 3: If Proposal is not agreeable, wait for RAN1/RAN4 reply before making decision for Type 1/Type 2 for the case of no PUCCH transmission or PUSCH transmission for PCell and SCell.

3
Conclusion
Concerns on virtual PHR are addressed in this contribution with the following proposals proposed:
Proposal 1: Do not have virtual PHR for Rel-10, i.e. only report PHR according to actual transmission.
Proposal 2: If Proposal 1 is not agreeable, send LS to RAN1 and RAN4 to consult the benefit/feasibility/complexity of introducing a virtual PHR when there is no PUCCH or PUSCH transmission.

Proposal 3: If Proposal 1 is not agreeable, wait for RAN1/RAN4 reply before making decision for Type 1/Type 2 for the case of no PUCCH transmission or PUSCH transmission.
Draft LS can be found in [8].
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