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1 Introduction
In last RAN2 #69bis meeting, pathloss (PL) measurement in CA scenarios was discussed and an LS was sent to RAN4 [1] where RAN2 kindly asks RAN4 to provide answers to 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 transmission occurs or could it be from any DL CC? 
2) Can a configured but deactivated CC be used as pathloss reference? i.e. are RRM measurement on that CC sufficient and is there an impact to UE power consumption? 

3) RAN2 assumes there is no requirement for a measurement object to be configured for a DL CC used as pathloss reference in order to make pathloss estimates. Can RAN4 confirm this?

a. RAN2 assumed that the pathloss measurement behaviour would be similar to existing REL8/9 pathloss estimates i.e. UE performs measurements when initiating RACH in order to move from RRC_IDLE to RRC_CONNECTED i.e. there is no measurement object configured as UE is in RRC_IDLE
In this contribution we give our analysis on these questions and one LS response is drafted in [2].
2 Discussion
2.1 Pathloss derivation in R8
The pathloss is mainly used for uplink power control in R8. PL is the downlink pathloss estimate calculated in the UE in dB and PL = ReferenceSignalPower – higher layer filtered RSRP, where ReferenceSignalPower is provided by higher layers and RSRP is defined in [3] and the higher layer filter configuration is defined in [4]. This downlink PL is used as the uplink CC PL estimate for uplink power control etc.
2.2 Pathloss derivation in CA
When CA is introduced in R10, multiple downlink component carriers (CCs) can be configured to transmit data to UE simultaneously, furthermore these CCs may
· Located in one band or multiple bands

· Activated or deactivated

So how to derive the pathloss need to be reconsidered, i.e. can pathloss of one uplink CC be derived from one downlink CC in different band or from one downlink deactivated CC?
Whether the pathloss derived from one downlink CC can be used for uplink CC depends on the spectrum difference between the downlink CC and the uplink CC. In principle larger spectrum difference means larger pathloss difference. This further indicates that the accuracy of this pathloss decreases. Thus it is preferable to derive pathloss based on downlink CC in same band.

Pathloss derivation based on downlink CC in different band
Case1: at least one downlink CC can be found in band same as uplink CC
Due to the similar radio propagation characteristics, this downlink CC can be used as the reference CC for pathloss derivation. If multiple downlink CCs are activated and measured, UE should chose the CC closest to considered uplink CC as the reference CC.
Case2: no downlink CC can be found in band same as uplink CC
If no downlink CC can be found in band same as uplink CC, e.g. the downlink CC(s) are located in other bands, it will be very difficult for UE to derive pathloss based on these downlink CCs. Considering PCC is always deactivated, in this case it can be chosen as the reference CC.

In this case, it means the spectrum difference between uplink CC considered and the “reference downlink CC” for pathloss derivation is large, the derivation accuracy will decrease when deriving uplink CC pathloss based on this downlink CC. To compensate this difference between downlink CC and uplink CC, [5] proposes to use one pathloss offset to compensate the pathloss difference between these two CCs. This offset is signaled from network to UE. It increases the signaling complexity and in different deployment scenario, the pathloss difference for compensation may differ, this further increase the complexity for network to calculate the compensation value.
Another possible method to compensate this difference is to reuse the current parameters in uplink power control formula of PRACH, PUCCH and PUSCH. Taking PUSCH as an example, 
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(1)
When the pathloss is derived based on downlink CC in different band and used for power setting based on the above formula (1), then the calculated power is much more or less than the actual power which will further decrease the system throughput.  
In actual network deployment, the range of P_0 is less than the Po range defined in specification. From [6], it can be seen that the maximum pathloss difference is about 10dB which is less than the difference between actual range and specified range of Po. Then by adjusting Po in the above formula when downlink CC in other band used as for pathloss derivation, the pathloss difference can be compensated.

Pathloss derivation based on deactivated CC
Whether the measurement performance of deactivated CC can fulfil the requirement of pathloss and whether measurement on deactivated CC will cause extra power consumption to UE are the main issues.

The requirements on pathloss derivation based on deactivated CC depend on the measurement requirement discussion on deactivated CC which up to now has not been deeply decided. There are two options for this kind of pathloss derivation:
· If reference downlink CC is deactivated and the measurement requirement can fulfil the requirement of pathloss, this deactivated CC can be used for pathloss derivation.

· If reference downlink CC is deactivated and deactivated CC measurement requirement can not fulfil the requirement of pathloss, PCC can be used for pathloss derivation.
In RAN2, PCC is introduced and has been discussed in last RAN4 Ad hoc meeting. PCC is always activated, thus it is very suitful to be reference CC for pathloss derivation.

On power consumption for measurement on deactivated CC, from our perspective, it can be negligible. 
Based on above analysis, we propose that
Proposal1: If there is at least one downlink CC in band same as uplink CC, the pathloss derivation is based on the downlink CC closest to uplink CC.

Proposal2: If there is no downlink CC in band same as uplink CC, the pathloss derivation are based on PCC.
When downlink CC is not included in measurement object
In the above analysis, it is assumed this downlink reference CC has been configured to be measured in UE, i.e, it is included in the measurement object.
In R8, when UE moves from RRC_IDLE to RRC_CONNECTED, UE utilizes paired CC broadcasted in SIB2 to derive pathloss. Because in RRC_IDLE there is no carrier aggregation at this stage, the UE behaviour is similar to R8 i.e. the RACH procedure uses the uplink CC and linked downlink CC signalled in SIB2. In RRC_CONNECTED, when one downlink CC is not included in measurement object, no measurement will be performed on this CC. It will be difficult to derivate pathloss in this scenario. Similar to no CC in same band case, it is suggested to use PCC for pathloss derivation.
Proposal3: if reference downlink CC is not included in the measurement object, it is proposed to use PCC for pathloss derivation.
3 Conclusions

This contribution analyses the pathloss derivation in carrier aggregation and it is proposed that
Proposal1: If there is at least one downlink CC in band same as uplink CC, the pathloss derivation is based on the downlink CC closest to uplink CC.

Proposal2: If there is no downlink CC in band same as uplink CC, the pathloss derivation are based on PCC.

Proposal3: if reference downlink CC is not included in the measurement object, it is proposed to use PCC for pathloss derivation.
Based on the description above, one LS response is drafted in [2].
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