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1. Introduction
One of objectives of new Rel-11 study item "HetNet mobility improvement for LTE"[1] is to further study HeNB with carrier aggregation.
The last RAN2 meeting agreement on HeNB with carrier aggregation [2] describes as following;


Seems that it is already possible today to have CA HeNB without any further impact spec in RAN2, 3 or other groups if the Scell is not visible. This solution might have some limitations e.g. no camping on second layer, no possibility to change Pcell,... 

This document discuss the meaning of “the Scell is not visible” of above agreement and the standardization impact..
2. Discussion

 “Scell is not visible” does not describe not visible to who. One possible understanding is not visible from Uu perspective. The other understanding is not visible from S1 perspective. At first, we discuss the characteristic of two meanings.
1). Scell is not visible from Uu perspective
In this option, SCell of HeNB is cell barred in SIB1 as shown in Fig.1. All CA capable UEs regards Cell A as PCell.  Cell B as SCell is configured by only dedicated SIBs. Non-CA capable UE doesn't connect to Cell B. In idle mode, all UE doesn’t connect to Cell B. In spite of not visible from Uu, from measurement report perspective, the Cell B is visible. The demerit of this option is Cell B resource is not usable for non-CA capable UE. In addition, Cell A as PCell is rather fixed as the frequency resource and load balance perspective.
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Fig. 1: Home eNB ID of HeNB with multiple carriers 

Relating the handover procedure and broadcast of Cell identity, there are two approaches. The first approach is SIB reading procedure is not applied to cell B and the mobility is based on normal inter-frequency handover to cell A. The second approach is SIB reading procedure is applied to cell B also and the mobility is based on intra-frequency measurement. The behaviour is different when source cell is same frequency as cell B. In case source cell is same as cell A, the behaviour is no difference.
The first approach is Cell B doesn’t broadcast Cell identity. In this case, OAM configures the specific PCI is recognized as “barred”. When UE detects the PCI of SCell, UE recognizes the Scell as “barred”. Inter-frequency measurement to the frequency of Cell A is triggered if proximity indication for Cell A is sent to serving cell. And then the normal inter-frequency handover to Cell A is performed. This is quite normal procedure.
The second approach is Cell B broadcasts Cell identity same as Cell A. In this case, OAM configures HeNB receives always recognize the target cell’s Cell identity as Cell A, even if HO request sends Cell B’s Cell identity. Then the handover to Cell A is performed.  So the mobility detection is by cell B within intra-frequency but the actual handover is inter-frequency handover to Cell A. By such operation, the merit of intra-frequency measurement is obtained when source cell is the same with cell B. In spite of such merit, in CA deployment scenario3 Cell A isn’t necessarily best cell in case Cell B is best cell, since Cell A coverage doesn’t cover the whole Cell B coverage. Such problem can be solved by Scell may use “fake CSG ID”, which indicates non-member for all UE i.e. all UE’s whitelists don’t include the CSG ID.

These approaches have no standardization impact from RAN2 and other WG perspective. SA5 impact is not so obvious now.
Conclusion1: The scenario that Scell is not visible from Uu perspective has no standardization impact from RAN2 and other WG perspective. SA5 impact is not so obvious now. 

2). Scell is not visible from S1 perspective

In this option described in Fig 2, SCell of Cell B broadcastes different Cell identity than PCell of Cell A. S1 has different home eNB ID in Cell B. From S1 perspective, this home eNB is two logical home eNBs are located together in the same physical box.
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Fig. 2: Home eNB ID of HeNB with multiple carriers

Some CA capable UEs regard Cell A as PCell. Other CA capable UEs regard Cell B as PCell as shown in Fig.3. SCell for each UE is not visible from S1 perspective, since the SCell is managed by not Cell identity but PCI for CA. Only PCell’s Cell identity is important for CA. In idle mode, if UE select Cell A as a camping target cell, the behaviour is like the case when UE connect logical home eNB A. If UE select cell B as camping target cell, the behaviour is like the case when UE connect logical home eNB B. In case of PCell change, S1 handover is used, since the modelling is one physical HeNB has two logical HeNBs (e.g. logical HeNB A and logical HeNB B).

[image: image3.emf]PCell 

SCell Cell B

Cell A Home eNB ID = A

Not visible from S1

CA capable UE-1

Logical Home eNB A

PCell 

SCell

Cell A

Cell B

Home eNB ID = B

Not visible from S1

CA capable UE-2

Logical Home eNB B

E-CGI=A

E-CGI=B


Fig. 3: Home eNB ID of HeNB with multiple carriers

In this scenario, twice of the S1 set up procedure is necessary since physical eNB consumes two home eNB IDs. In addition, two SCTP connections are set up. In case of load information exchange between eNB and HeNB, RAN3 discussion would be necessary whether the normal load information of aggregated cells   can be used. However the load information might not be so important in the indoor or isolated cell deployment of CA capable HeNB. 
Conclusion2: The scenario that Scell is not visible from S1 perspective is no standardization impact from at least RAN2 perspective 

We discussed two options of “Scell is not visible”. We propose to conclude that HeNB with CSG and CA has no standardization impact from at least RAN2 perspective.
Proposal:  HeNB with CSG and CA has no standardization impact from RAN2 perspective
3. Conclusion

We discussed how to realize “Scell is not visible” without standardization impact and have following conclusion and proposals.
Conclusion1: The scenario that Scell is not visible from Uu perspective has no standardization impact from RAN2 and other WG perspective. SA5 impact is not so obvious now.  

Conclusion2: The scenario that Scell is not visible from S1 perspective is no standardization impact from at least RAN2 perspective 

According to above conclusions, we propose following.
Proposal:  HeNB with CSG and CA has no standardization impact from RAN2 perspective
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