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1. Introduction

For intra-band contiguous carrier aggregation bandwidth class C in Band 38, the emission requirements to protect Band 7 have been defined to mirror the requirements for single carrier operation in Band 38.  However, while the single carrier requirements are conditioned on restricted uplink allocations or P-max signaling, the CA_38C requirements are met by A-MPR signaled via CA_NS_05.  However, a number of apparent ambiguities exist in the specifications for CA_38C related to the interaction of A-MPR, P-max, and carrier placement.
2. Discussion

Review of specifications

The emission limits for a UE supporting intra-band contiguous CA_38C configuration to protect Band 7 mirror those required for the single carrier UE operating in Band 38.  The emission limit is -15.5 dBm/5 MHz over the frequency range 2620 – 2645 MHz, and -40 dBm/MHz over the frequency range 2645 – 2690 MHz.  These limits only apply when CA_NS_05 is signaled by the network to indicate a deployment where a Band 7 network is also within the vicinity requiring protection.  Furthermore, it is stated that the requirement is applicable for carriers with bandwidths confined in 2570 – 2615 MHz.  For carriers with bandwidths overlapping the 2615 – 2620 MHz restricted use portion of the band, the requirement applies when the network signals a P-max value of 20 dBm.
Analysis

Carrier placement and frequency range

For CA_38C, there are two adjacent carriers.  The specification firstly states that the emission limits are “applicable for carriers with bandwidths confined in 2570 – 2615 MHz.”  Since there are two carriers for CA, it is awkward to refer to interpret what is meant by bandwidth since it is unclear whether this is the bandwidth of one component carrier or both component carriers.  In this case, there is no danger of incorrect interpretation, but our preference would be state the requrirement as Aggregated Channel Bandwidth is confined within the frequency range, where aggregated channel bandwidth is defined in subclause 5.6A of 36.101.  
Similarly, the CA_38C specifications state that the requirements apply for “carriers with bandwidths overlapping the frequency range 2615 – 2620 MHz” when the network signals a reduced P-max value.  For reasons described above, we also prefer to state this as “aggregated channel bandwidth overlapping”.  However, since P-max can be signaled per cell, is it required that both cells signal the reduced P-max value IE before the requirement is applicable?  Or is it sufficient that only the cell associated with the component carrier that actually overlaps the frequency range signal the P-max value?  We assume that all cells associated with the CA_38C configuration must signal the P-max value as the pre-condition for the requirement to apply.  However, it may be helpful to make this explicit to avoid potential misunderstanding or mis-interpretation.
A-MPR

When CA_NS_05 is signaled by the network, not only are the emission limits imposed, but an A-MPR allowance is also provided according to subclause 6.2.4A.5 of 36.101.  There is no restriction on carrier placement for the A-MPR.  However, in reviewing the simulations which led to the derivation of the A-MPR table and formula from [1], [2], [3], [4], [5], it was noted that some simulations included carrier placement to the edge of the band; that is, including placement inside the 2615 – 2620 MHz range, whereas other simulations did not.  Therefore, it is not clear whether the A-MPR table is correctly defined for all carrier placements, including those inside the restricted use portion of the band.
P-max and A-MPR

In establishing the maximum output power, P-max and A-MPR are mutually exclusive.  The definition of PCMAX (see subclause 6.2.5 of 36.101). separates the P-max and A-MPR terms so that they are not additive; i.e., 

PCMAX_L,c = MIN { PEMAX,c – TC,c, PPowerClass – MAX(MPRc + A-MPRc + ΔTIB,c, P-MPRc) – TC,c }

Therefore, in the case where a CA_38C carrier is overlapping the 2615 – 2620 MHz frequency range and the network is signaling a P-max value of 20 dBm, then the emission requirement of -15.5 dBm/5 MHz applies, however, since P-max and A-MPR are exclusive, the maximum output power is set by P-max alone.  That is, no additional A-MPR is allowed.  However, since the A-MPR values associated with CA_NS_05 are as high as 11 dB, it is unlikely that a P-max of 20 dBm which is effectively equivalent to an A-MPR of 2 dB for a QPSK modulated wideband signal is sufficient for the UE to meet the emission requirement.
  Recommendation

We seek to clarify the following points 
1. Do the emission requirements apply when the “aggregated channel bandwidth” is confined in 2570 – 2615 MHz?
2. Do the emission requirements apply if a portion of the “aggregated channel bandwidth” overlaps with 2615 – 2620 MHz?

3. Must P-max be signaled on both cells if the aggregated channel bandwidth overlaps 2615 – 2620 MHz?  (This may become irrelevant if A-MPR is agreed to be the appropriate solution rather than P-max signaling)

4. Does the A-MPR table correctly reflect all carrier locations, or only those in which there is no aggregated channel bandwidth overlap with 2615 – 2620 MHz?

5. Is P-max, without A-MPR, sufficient for the UE to be able to comply with the emission limit?  If not, are there UE devices already in design for CA_38C?  Are there any commercial or planned deployments of CA_38C overlapping with 2615 – 2620 MHz?

We believe that the existing CA_NS_05 A-MPR table likely supports CA_38C configurations where the aggregated bandwidth is confined in 2570 – 2615 MHz.  We do not believe that the P-max condition is appropriate for those configurations where there is overlap with 2615 – 2620 MHz.  Therefore, we recommend that the P-max note is removed and replaced with an extended A-MPR table (new simulations possibly required) to include the possiblity of overlap with 2615 – 2620 MHz.  Alternatively, since the A-MPR is expected to be large and particularly if UE devices are already in design, if there are no planned deployments for CA_38C overlapping the restricted use portion of the band, we recommend that emission requirements are not specified for such a deployment in 36.101.
3. Conclusion
The emission requirements and allowed power backoff from CA_38C to protect Band 7 seem to contain ambiguities.  We present this discussion paper to highlight areas where clarity is needed or where the requirements may not be specified correctly.  If it is agreed that the specification requires changes, then a CR can be provided in a subsequent meeting.
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