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1
Introduction
RAN2 had discussions ([1] and [2]) on the possibility to relax the requirements for the Type 2 PH reporting in certain cases where the UE may have to wait for results from other tasks (e.g. PDSCH decoding) before it can construct the MAC PDU carrying the Type 2 PH report. This serial approach may lead to insufficient time for the UE to be able to construct the MAC PDU for Type 2 PH report.

In RAN2#89 meeting, further discussions concluded that since the computation of Type 2 PH is done in RAN1 spec TS 36.213, an LS [3] was sent to RAN1 with the following request:
“RAN2 kindly asks RAN1 to investigate whether relaxation of UE requirement is needed regarding processing time for Type 2 PH reporting and to inform RAN2 if any impact to Type 2 PH reporting is expected”

In this contribution we discuss this issue.
2
Discussion
Consider the following case:

· UE is configured with extendedPHR, and 
· UE is simultaneousPUCCH-PUSCH, and
· PUCCH format 1b with channel selection is used
If in SF n a UE gets PDCCH/EPDCCH (scheduling PDSCH) and also gets a DCI0 for an UL grant, the UE in SF n+4 will have to send HARQ-ACK for the PDSCH as well as possibly send a Type 2 PH report. 
According to TS 36.213 section 5.1.1.2, the Type 2 PH report calculations depend on the presence of PUSCH and PUCCH:
	Type 2:

If the UE transmits PUSCH simultaneous with PUCCH in subframe 
[image: image1.wmf]i

 for the primary cell, power headroom for a Type 2 report is computed using 

[…]

If the UE transmits PUSCH without PUCCH in subframe 
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for the primary cell, power headroom for a Type 2 report is computed using 

[…]

If the UE transmits PUCCH without PUSCH in subframe 
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for the primary cell, power headroom for a Type 2 report is computed using 

[…]
If the UE does not transmit PUCCH or PUSCH in subframe 
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 for the primary cell, power headroom for a Type 2 report is computed using 

[…]


Hence, in this case, the Type 2 PH report depends on the UE’s knowledge of the actual “future” transmission of PUSCH and PUCCH. 

Observation 1: Type 2 PH report depends on the UE’s knowledge of the actual “future” transmission of PUSCH and PUCCH.
For PUCCH format 1b with channel selection, if PUCCH is actually transmitted or not depends on the decoding of the TB’s across the cells. For example, the HARQ-ACK for A=2 is shown in table 10.1.2.2.1-3 of 36.213 (pasted here for convenience):

TS 36.213 Table 10.1.2.2.1-3: Transmission of Format 1b HARQ-ACK channel selection for [image: image5.wmf]2
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The last case in the table requires the UE to not transmit PUCCH and it refers to DTX for TB1 of the primary cell and NACK/DTX for TB1 of the secondary cell. For the other cases, the UE has to send PUCCH with HARQ-ACK information in SF n+4. Same argument can be made for A=4 (TS 36.213 table 10.1.2.2.1-5). For A=3, the issue is not present since the only case where the PUCCH is not transmitted is where we have DTX for all cells for which the UE would not have issues knowing early.
Observation 2: When using PUCCH format 1b with channel selection, there are cases where PUCCH is not actually transmitted, depending on the decoding status of the PDSCH for some of the TB’s (for A=2 and A=4).
From observations 1 and 2, it can be noted that in order for the UE to calculate the Type 2 PH report, it needs to wait until the decoding of all the received PDSCH TB’s are complete to know whether or not it needs to send PUCCH. The timeline is illustrated in Figure 1:
Figure 1: Illustration of the timeline
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Observation 3: This serial approach of decoding PDSCH and then deciding on the value needed for the Type 2 PH report based on the transmission of PUCCH may not fit in the UEs timeline. 
Hence some relaxation may be needed. 
Possible solution:
UE assumes worst possible PH case. In this case it means that the UE assumes that PUCCH will be transmitted and calculates the Type 2 PH report accordingly.
· If the UE does transmit PUCCH, then the PH will be accurate

· If the UE does not transmit PUCCH, then the PH will be pessimistic, and it is up to the network to detect the absence of the PUCCH and possibly adjust the PH

· Since UEs typically operate at around 10% PDSCH BLER and around 1% PDCCH BLER, the probability of a UE reporting a pessimistic PH is not significant
However, there may be some impact on the UL capacity due to pessimistic PH reporting in the case where PUCCH is not transmitted.
Another aspect to consider for this method is if the UE has knowledge of all the parameters that are needed for the proposed PH calculations. The difference between the PH when PUSCH + PUCCH is transmitted and when PUSCH only is transmitted is:
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is the interesting parameter, where if the UE is configured with more than one serving cell and PUCCH format 1b with channel selection and FDD, [image: image18.wmf]å
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 where:
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 is the number of configured cells ( known to the UE
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 is the number of transport blocks or the SPS release PDCCH/EPDCCH, if any, received in subframe [image: image21.wmf]4
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( known to the UE
Hence all the parameters that are different from Type 2 PH calculations between PUSCH+PUCCH and PUSCH are known to the UE and the UE should not have issues getting these.
Proposal 1: RAN1 considers a relaxation method for Type 2 PH reporting for the following conditions:

· UE configured with extendedPHR, and

· UE configured with simultaneousPUCCH-PUSCH, and

· PUCCH format 1b with channel selection is used (for A=2 and A=4), and 
· UE receives UL grant in the same SF as PDSCH scheduling configuration across the cells that may lead into the case of no PUCCH transmission (e.g. for A=2, no scheduling on primary cell and secondary cell scheduled).
Proposal 2: Consider the relaxation method where the UE always assumes PUCCH present and calculates the Type 2 PH report based on that.
3
Conclusions 
In this paper, we discussed the RAN2 LS [3] for the issue where the UE may not have enough time to construct the MAC PDU containing the Type 2 PH report after it decodes all the received TB’s when extendedPHR and simultaneousPUCCH-PUSCH when PUCCH format 1b with channel selection is used (for A=2 and A=4).
Observation 1: Type 2 PH report depends on the UE’s knowledge of the actual “future” transmission of PUSCH and PUCCH.
Observation 2: When using PUCCH format 1b with channel selection, there are cases where PUCCH is not actually transmitted, depending on the decoding status of the PDSCH for some of the TB’s (for A=2 and A=4).

Observation 3: This serial approach of decoding PDSCH and then deciding on the value needed for the Type 2 PH report based on the transmission of PUCCH may not fit in the UEs timeline. 

Proposal 1: RAN1 considers a relaxation method for Type 2 PH reporting for the following conditions:

· UE configured with extendedPHR, and

· UE configured with simultaneousPUCCH-PUSCH, and

· PUCCH format 1b with channel selection is used (for A=2 and A=4), and 

· UE receives UL grant in the same SF as PDSCH scheduling configuration across the cells that may lead into the case of no PUCCH transmission (e.g. for A=2, no scheduling on primary cell and secondary cell scheduled).

Proposal 2: Consider the relaxation method where the UE always assumes PUCCH present and calculates the Type 2 PH report based on that.
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