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1
Introduction
In RAN2 #69-bis, RAN2 sent LS (R2-102662) in order to ask RAN4 to provide the following questions:

· 1)
RAN2 was wondering if there are limitations regarding which carrier frequency can be used for pathloss estimate intra or inter-band carrier aggregation scenarios e.g. is it assumed that pathloss estimate should be done from DL component carrier (CC) which is on same band as the UL CC where PRACH/PUCCH/PUSCH (PCC) or PUSCH/PRACH (SCC) transmission occurs or could it be from any DL CC? 
· 2)
Can a configured but deactivated CC be used as pathloss reference? Would there be acceptable impact to UE power consumption in that case?
· 3)
RAN2 assumes there is no requirement for a RRM measurement to be configured for a DL CC used as pathloss reference in order to make pathloss estimates. Can RAN4 confirm this?
This contribution discusses basic ideas of UL TPC in carrier aggregation in order to address the above questions.
2
Discussion
2.1. Basic ideas of UL TPC in CA
In general, the current specifications are based on the principle of “transmit after receive,” i.e. UE needs to transmit UL signals based on the information received in DL. Some examples are shown below:

· UL carrier frequency is determined by DL carrier frequency and TX-RX frequency separation

· UE must shut its power off when DL radio link quality is poor (radio link monitoring)

· UE must meet additional unwanted emission requirements when the network signalling (AdditionalSpectrumEmission) is signalled in SIB2
· …
It is true that similar path loss behaviours would be expected in case of intra-band contiguous CA, and therefore DL CC, which is not the one indicating the linkage in SIB2, but on the same frequency band, could be utilized for path loss estimation of UL CC. As discussed above, however, UL transmissions would need to be handled very carefully because there might be a risk that unwanted co-existence problems might be caused by uncontrollable UL transmissions. For example, UL transmission power could not be controlled appropriately unless the linkage signalled by eNB is utilized for UL TPC in the following scenarios (see Annex A):
· Scenario 3 (in [1]): Co-located scenarios with different antenna directions 

· Scenario 4 (in [1]): Remote radio head (RRH) scenarios

· Scenario 5 (in [1]): Frequency-selective repeaters

It is noted that the above scenarios are assumed to be applied to component carriers on different frequency bands, but the operations in contiguous carrier aggregation could not be precluded.
Therefore, UL transmission power should be based on path loss estimated by the downlink component carrier (CC) which indicates the linkage in SIB2 in principle.

Proposal 1: UL transmission power should be based on path loss estimated by the downlink component carrier (CC) which indicates the linkage in SIB2 in principle.

It is noted that if the linkage between DL and UL is signalled in dedicated manner in some deployment scenarios, such as Het Net or ICIC, Proposal 1 should be applied to the linkage signalled in dedicated manner.
2.2. Path loss measurements for deactivated CC
As shown in [2], RSRP measurements for mobility support would be applied to those for path loss estimations. The corresponding description is quoted below:

· The pathloss could be defined in the following:
· Pathloss in dB = DL RS Tx power - RSRP

· In the above formula, RSRP measurements for mobility support could be reused, i.e. L1 measurement period, measurement BW, placement of measurement frequency, measurement periods, update rate, handling of DRX/DTX and estimation accuracy would be the same as those for mobility support.
It clearly indicates that path loss measurements in DRX mode would be based on the RSRP measurements when DRX is used in TS 36.133. That is, UL transmission power would be controlled based on the RSRP measurements with less frequent measurement opportunities at the beginning of Non-DRX operations. Therefore, it would be straight forward that de-activated CC could be used as path loss reference and the performance requirements when DRX is used could be applied to such measurements. Performing UL transmissions continuously using such path loss could have performance issues, but when de-activated DL CC is activated, the measurement opportunities of path loss measurements would be increased similarly to transition from DRX to Non-DRX.
Proposal 2: De-activated CC could be used as path loss reference and the performance requirements when DRX is used could be applied to such measurements. 
2.3. Requirements for path loss measurements 
As discussed in Section 2.2, RSRP measurements for mobility support would be applied to those for path loss estimations. However, L3 filter coefficient for path loss estimation is signalled separately from the measurement configurations, and therefore information signalled by the measurement configuration would not be needed for path loss estimation. The proposed response to the third question is presented below:
Proposal 3: RAN4 should respond to the third question provided by RAN2:

· RSRP measurements for mobility support would be applied to those for path loss estimations.
· Information signalled by the measurement configuration would not be needed for path loss estimation, if L3 filter coefficient is signalled.
3
Conclusions
This contribution discussed path loss measurements in carrier aggregation. Our proposals are summarized below:
Proposal 1: UL transmission power should be based on path loss estimated by the downlink component carrier (CC) which indicates the linkage in SIB2 in principle.

Proposal 2: De-activated CC could be used as path loss reference and the performance requirements when DRX is used could be applied to such measurements. 
Proposal 3: RAN4 should respond to the third question provided by RAN2:

· RSRP measurements for mobility support would be applied to those for path loss estimations.
· Information signalled by the measurement configuration would not be needed for path loss estimation, if L3 filter coefficient is signalled.
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Annex A. CA deployment scenarios

CA deployment scenarios proposed in [1] are shown in Table A.1.
Table A.1:  CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image1.emf]F1 F2



	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to provide throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
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	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlap.
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