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1. Introduction

RAN2 sent multiple LSs [1][2][3] to RAN4 on measurements pertaining to carrier aggregation. We present our views on those LSs in this document.    
2. Discussion on R4-101855 
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?

It seems difficult to accurately predict the pathloss in one band based on measurements on another band. Note that this is especially the case in the high-band / low-band case (Band 1 + Band 5), which RAN4 is considering as the baseline for study in Rel 10 timeframe.  Therefore, we recommend that the DL CC(s) used for measurements for a particular UL CC should be in the same band as the UL CC. (Since the number of UL bands is smaller than the number of DL bands at least in the Rel 10 timeframe, this is always feasible.)
Can a configured but deactivated CC be used as pathloss reference? Would there be acceptable impact to UE power consumption in that case? 

We do not see a need to use a configured but deactivated SCC as pathloss reference as the PCC can always be used for pathloss measurements. Use of a deactivated SCC will increase UE power consumption, thus defeating the purpose of deactivation.   

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?

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
It seems reasonable to assume that Rel 8/9 behaviour can be reused e.g. on the PCC to perform pathloss measurements.  
3. Discussion on R4-101856
RAN2 discussed radio link monitoring and failure handling for Carrier Aggregation during RAN2-69 and RAN2-69bis and came to the following agreements:

1) The same Rel-8 mechanism based on N310/N311/T310 is used for RLF detection on the DL Primary Component Carrier (PCC). 

2) Deactivation / removal of DL Secondary Component Carriers (SCC) suffering poor link quality should be under eNB command. No autonomous UE deactivation / removal of such DL SCC.

3) Radio link monitoring (i.e. RLF / physical layer problem detection based on N310/N311/T310) by the UE is not needed for DL SCC. eNB can detect poor link quality e.g. from CQI reports and/or existing RRM measurement reports (e.g. Event A2) for activated DL SCCs and from existing RRM measurement reports (e.g. Event A2) for deactivated DL SCCs, etc.

4) RRM measurements can be configured for deactivated DL SCCs.

5) Random Access (RA) failure on UL PCC triggers RRC connection re-establishment (like in Rel-8).

6) UE never stops autonomously any transmissions on an UL SCC based on DL SCC quality.

There were some concerns in RAN2 whether the above mentioned measurements allow the eNB to take appropriate actions such as de-activating the concerned DL SCC or de-configuring the UL SCC or disabling Sounding Reference Symbols on the latter and thereby to avoid spurious UL transmissions.
We believe that RAN2 agreements are accurate and do not see a need for RAN4 to provide a response LS on this topic.  
4. Discussion on R4-101857
RAN2 understands at least the following two cases are possible when a CC is added/activated. Please note that at a CC addition, the initial state of the added CC is configured-but-deactivated.

Case 1:
Currently operating RF chain and baseband can continue to be used, but might have to be re-tuned
Case 2:
A separate RF chain that is not currently operating needs to be activated

Question 1:
Would some form of interruption in transmission/reception of ongoing communication occur in those cases?

Question 2:
If an interruption occurs, how long would the interruption be?

Question 3:
Does the same effect arise in case of CC deletion/deactivation (i.e. reversing the above mentioned actions)?
In the intra-band carrier aggregation case, the LO would need returning, which needs a few hundred microseconds and thus <1 subframes. In the inter-band case, whether the activation of a new RF chain will depend on the UE architecture e.g. how much coupling there is between circuitry corresponding to multiple bands. This is likely to have a smaller impact than the intra-band retuning.  However for the sake of simplicity, it would be preferable to have a common set of assumptions for both the intra-band and inter-band cases. Hence we propose that RAN4 respond to this LS that an interruption of <1 subframe occurs in both cases, and will also arise in the case of CC deletion/deactivation. 
RAN2 understands at least the following three cases are possible.

Case A:
Currently operating RF chain and baseband can continue be used, but might have to re-tuned

Case B:
A separate RF chain that is not currently operating needs to be activated

Case C:
Neither of case A nor case B (Aggregated set including the activated CCs + measured CC can not be supported by UE RF capability)

Question 4:
Would some form of gap/interruption in transmission/reception of ongoing communication occur in those cases?
Question 5:
If a gap/interruption occur, how long would the gap/interruption be?

Question 6:
If a gap/interruption occur, what form of the gap/interruption would that be? (e.g. interruptions only for RF retuning before and after measurement, A continuous gap/interruption for the measurement duration in addition to RF retuning before and after measurement)

Question 7: Is there any difference between non-configured CC and configured-but-deactivated CC in those regards, e.g. because of different performance requirements and/or power consumption considerations?
RAN4 has previously discussed similar questions and responded in [4]. Cases A and B are somewhat similar in that the UE is capable of measuring the same carrier. From a HW capability, no gap is required, though an interruption of <1ms will occur for retuning / other RF changes. Case C would require a gap similar to Rel 8 as the new carrier is outside the UE RF capability. We dont see a difference between non-configured and configured-but-deactivated CC in this respect. 
Additionally, RAN2 considers that in some cases the serving eNB may need to know the occurrence of interruption so that the eNB can take appropriate actions (e.g. avoid scheduling the UE on a particular CC which would otherwise suffer from the above-mentioned interruptions). RAN2 understands different cases mentioned above are dependent on the UE RF and baseband implementation and wonders if the UE capability signalled to the network could be used by the eNB to distinguish those cases. It is RAN2’s understanding that possible various UE RF implementations are generalized into the UE capability conveyed to the network via RRC signalling.

Question 8:
If interruption occurs in any of afore-mentioned cases, can an existing or new signalled UE capability be used by the eNB to distinguish afore-mentioned cases?
Knowing the UE capabilty (whether 1 subframe is lost or not) in itself doesn’t seem useful for the eNB. Further signaling of where the UE places its RF transitions (either autonomously or within a gap) is also needed and this incurs additional overhead. The benefits of such additional signaling may be limited as HARQ typically compensates for the loss of a subframe. Note that such “subframe loss” (and compensation by HARQ) occurs not just due to RF transitions, but changes in fading and interference conditions which are much more frequent and unavoidable. 
5. Conclusion 

We presented our views on multiple LSs from RAN2 in this document, and recommend that RAN4 sends reply LSs with responses along the lines of the discussion in this document.    
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