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1 Introduction
In RAN4 #49bis meeting in Ljubljana, it was endorsed A-MPR table in R4-090399 [3]. But, there is slight ambiguity in interpreting the A-MPR table RB_start, L_CRB values in case of frequency hopped uplink transmissions. According to TS36.213 physical layer UE procedures [2], the PUSCH/PUCCH power is defined per sub-frame. And if UE transmit the PUSCH/PUCCH using frequency hopping with slot boundary, the last slot’s power followed previous power. In other words, there is no change the UE transmit power in a sub-frame, even though the frequency hopping is activated in uplink transmission. But if current A-MPR definition is applied to the case of the Frequency hopping in uplink transmission, the transmit power values of the first and second slot are ambiguous. So we need to clarify the definition of the RB_Start and the L_CRB values. Depending on the RAN4’s definition of A-MPR, there will be some impacted in physical layer specifications. We believe some clarification on the definition of RB_start and L_CRB are need for clear and common understanding of the specification.
2 Issues with frequency hopping with A-MPR
The current technically endorsed A-MPR table consist of 3 regions; A, B, and C. Each region is contains starting position of physical RB indices which any uplink transmissions take place. According to each Region and number of allocated RBs for the uplink transmission, the additional maximum power reduction value is given. A-MPR values along with MPR values will determine the PCMAX value which the physical layer will use to calculate the actual transmission power of the uplink transmission. This is partially given in TS36.101 [1] and also in agreements from last meeting. We have captured the relevant sections and agreements below.
	Table 6.2.4-2 : A-MPR for “NS07”

 

Region A

Region B

Region C

RB_start1
[0] - [12]

[13] – [TBD]

[TBD] – [36]

[37] – [49]

[L_CRB2 [RBs]

[6-8]

[1 to 5 and 9-50]

TBD

TBD

TBD
 A-MPR [dB]

TBD

TBD

TBD

TBD

TBD
Note

1               RB_start indicates the lowest RB index of transmitted resource blocks
2               L_CRB is the length of a contiguous resource block allocation
3              [ Resource block allocations starting on region B may not extend to region C]

6.2.5
Configured transmitted Power

PCMAX is the configured UE transmitted power defined as follows;  

PCMAX 
= MIN {PEMAX, PUMAX}

Where

-
PEMAX is the maximum allowed power configured by higher layers and defined in [TS36.331]
-
PUMAX is the maximum UE power for the UE power class specified in section 6.2.2 modified by section 6.2.3 and section 6.2.4


As I mentioned before, the issue with the current description is that there is some uncertainty in understanding the table RB_start L_CRB values in case of frequency hopped uplink transmissions. Figure 1 shows two examples of frequency hopped uplink transmissions.
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Figure 1: Examples of Frequency hopped uplink transmission
Issue 1) RB_start
Naturally the first question that revises when there is frequency hopped PUSCH or PUCCH transmission is which RB_start of which slot should be used when calculating A-MPR values?
There could multiple interpretations to this, it could be so that A-MPR value is applied per slot when the frequency hopping with slot boundary is activated, which means A-MPR value can be different in different slots within in a subframe. The other interpretation, it could be so that the sentence “RB_start indicates the lowest RB index of transmitted resource blocks” literally means the lowest physical RB index of any transmitted resource blocks in a subframe. Meaning the same A-MPR value will be used for both slot transmissions. According to TS36.213 physical layer UE procedures [2], the former interpretation will have some impact in physical layer specifications. Detailed explanation is described in Annex A.
In any of the both cases, some clarification is needed.
Issue 2) L_CRB

As the figure 1, with frequency hopped uplink transmission naturally the transmission will not be continuous in the sense that single uplink transmission is defined as 1 subframe. So L_CRB description may also need some clarification. All LTE uplink transmissions have equal RB allocation in both slots of any transmission, so only minor clarification maybe needed.
Issue 3) “Resource block allocations starting on region B may not extend to region C”
Although this note is still under discussion, most of the discussions are in fact based on non-frequency hopped uplink transmissions. Taking into account the different PUSCH hopping types, there exist certain scenarios where the first slot transmission in region C, and the second slot transmission is in between region A and region B as shown in figure 1. We believe this discussion should also take into account frequency hopping types of uplink transmissions.
3 Conclusions

Based on the description in the current specification of RAN1 and RAN4, we propose to have some clarification on the exact definitions of RB_start, L_CRB and discuss RB allocation restriction issues taking into account PUSCH frequency hopping cases. Also depending on the outcome of the discussions, we may need to inform RAN1 of our decisions. Since the LTE specification is already in functionality freeze stage, we believe it would be extremely beneficial to inform RAN1 with a LS of the decisions made on A-MPR and the values we have so far. It could be also beneficial to give RAN1 a rough ball park estimate of the TBD A-MPR values if possible.
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Annex A. Relevant sections of physical layer specifications
According to current physical layer specifications TS36.213 v8.5.0 [2], the PMAX (or PCMAX as RAN1 has not updated the specification according to RAN4 decisions) is given by higher layers and the transmission power is calculated on per subframe basis. If A-MPR is applied per slot basis, this would result in slight changes in RAN1 specifications.
	5.1.1.1
UE behaviour

The setting of the UE Transmit power
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 for the physical uplink shared channel (PUSCH) transmission in subframe i is defined by
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5.1.2.1
UE behaviour

The setting of the UE Transmit power
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for the physical uplink control channel (PUCCH) transmission in subframe i is defined by
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