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1 Introduction
In this contribution we will discuss pathloss reference for SCells in Rel-11 as well as the need for RLF/RLM on SCells.
2 Pathloss reference for SCells

When a UE transmits uplink signals on a serving cell it uses a pathloss estimate for the cell to adjust the transmit power to an appropriate level. Each uplink serving cell has a pathloss reference which is a downlink serving cell on which the UE measures CRS signals to estimate the pathloss. It has been confirmed by RAN4 that a cell needs to be in the same frequency band as its path los reference to give an accurate estimate, naturally the serving cell also needs to be received at the physical node which transmits its pathloss reference.

In Rel-10 the pathloss reference for a serving cell was either the PCell DL or the serving cell’s SIB2-linked DL. 

2.1 Pathloss reference in Hetnet scenarios
In the last meeting (RAN2#75bis) it was expressed in some contributions, [1]

 REF _Ref308108817 \r \h 
[2]

 REF _Ref308108819 \r \h 
[3], companies concern for using the SIB2-linked DL as pathloss reference for SCells in some Hetnet scenarios. An example of such scenario is shown in Figure 1 which contains a macro node offering cells on frequency f1 and f2 and a RRH offering cells on frequency f2. If a UE is located at the RRH cell edge, like position A, and aggregates cells on f1 from the macro node and cells on f2 from the RRH it was suggested that the interference from the macro node to the RRH on cells on f2 will degrade the channel quality to the extent that the pathloss measurements are unreliable. The UE should thus not be able to use the SIB2-linked DL as pathloss reference for the cells on f2.


[image: image1]
Figure 1: Hetnet scenario.
It is our understanding that the above described interference situation will not occur in a correctly configured network. If a UE is configured with cells on f2 offered by the RRH it means that the serving cells have good enough channel quality to serve the UE. If the UE would receive strong interference from the macro node on f2 cells it means that the UE should instead aggregate those cells from the macro layer. RAN4 has clarified that UEs can correctly receive control signals on serving cells when using cell range extension (CRE) up to 6 dB
, which is the largest value supported today. Hence the UE at position A will be able to correctly receive both control channels and data channels on serving cells on f2, the pathloss estimates for these cells are reliable and the SIB2-linked DL can thereby be used as pathloss reference for these cells.
2.2 Special cell in each TA group as pathloss reference
One of the proposed solutions to the pathloss reference issue is to have one cell in each TA group which would be used as pathloss reference for all serving cells in the TA group. For this solution either the UEs autonomously selects which serving cell to use as pathloss reference or the eNB explicitly signals this to the UE. This would however connect the pathloss reference issue with TA grouping which does not always make sense. It is true that two serving cells which cannot share TA value also cannot share pathloss reference. It is however not true that two serving cells which are placed in the same TA group always can share pathloss reference. For example two serving cells received by the same physical node but in different frequency bands can be placed in the same TA group while have uncorrelated pathloss.

2.3 Special cell in each frequency band as pathloss reference

An alternative solution to the pathloss reference issue is to configure one serving cell per frequency band which would be used as pathloss reference for all serving cells in the frequency band. For this alternative either the UEs autonomously selects which serving cell to use as pathloss reference or the eNB explicitly signals this to the UE. 
2.4 PCell DL or SIB2-linked DL as pathloss reference
In this alternative the behaviour of Rel-10 is kept also in Rel-11 where all uplink serving cells use either the PCell downlink or their SIB2-linked downlink as pathloss reference.
2.5 Analysis of pathloss reference alternatives
If alternatives in section 2.2 or 2.3 is introduced it could possibly lessen the number of pathloss measurement a UE needs to maintain compared to the solution in section 2.4. However, the UEs measure CQI and RSRP/RSRQ on the serving cells regardless if they are pathloss references or not, to measure pathloss does then not require much extra effort.

As discussed, the solution described in section 2.2 would impose restrictions on how the grouping of serving cells is done as two serving cells which could share TA value cannot be placed in the same TA group if they are not in the same frequency band.

If either of the solutions in section 2.2 or 2.3 is introduced there will be a need for a mechanism configuring which serving cell in the TA group or frequency band should be pathloss reference. Furthermore, since both these solutions allows an SCell to be pathloss reference for another SCell, interconnections between SCells are introduced which is a problem if the pathloss reference cell is deactivated, or for some other reason can no longer be used as pathloss reference. If instead the PCell downlink or the SIB2-linked downlink is pathloss reference for each serving cell no such dependency will exist.
For simplicity in keeping the Rel-10 behaviour together with above analysis, we propose to also in Rel-11 use the PCell DL or SIB2-linked DL for pathloss reference.
Proposal 1 Pathloss reference for SCells should be PCell DL or SIB2-linked DL.
2.6 RLM on SCells
Regarding the question if Radio Link Monitoring and corresponding failure handling is needed on SCells, we would like to point out that this is not directly related to the question which timing- or pathloss reference an SCell uses. As discussed for Rel-10, the need for RLM/RLF is determined by whether the UE is able to perform autonomous transmission on an SCell. Since in Rel-10 the eNB is in full control of any UL transmission on SCells and since the eNB can also be expected to have good and timely information of the UEs radio conditions (e.g. based on CQI, RSRQ/RSRP), it was agreed that RLM/RFL on SCells is not needed. 

For Rel-11 RAN2 agreed to support Random Access on SCells for the purpose of dedicated time alignment. However, it was also agreed that only PDCCH-ordered RA is supported, i.e., the UE is not allowed to trigger RA on an SCell in case of UL data arrival. Therefore, with the same argumentation and justification as for Rel-10 we do not see a need for the UE to perform Radio Link Monitoring on SCells and to take autonomous actions in case of a Radio Link Failure. Like in Rel-10, the network should ensure to prevent any UL transmission (PUSCH, SRS and ordered RA) if the UE is in insufficient radio conditions. 
Proposal 2 RLM on SCells should not be required.
3 Conclusion

According to the discussion in this contribution we propose the following: 
Proposal 1
Pathloss reference for SCells should be PCell DL or SIB2-linked DL.
Proposal 2
RLM on SCells should not be required.
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� The exact value for this is under discussion in RAN4 and might change. The argumentation is still valid since the value with be set such that reliable PDCCH reception can be achieved.
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