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1. Introduction

Several agreements made so far in RAN2 are based on SIB2 linking. However cell configuration set based on SIB2 linking is not so clear. At first, we would like to clarify SIB2 linking from system perspective. It is obvious that DL Cell and UL Cell have same frequency in TDD system. Therefore, we focus on the FDD system.  Furthermore, we also try to clarify cell configuration set based on SIB2 linking from UE perspective.
2. Discussion

2.1. SIB2 linking
We consider the following four cases as the basic cases of linking between DL CC and UL CC (i.e. other cases are represented by combination of following cases). We evaluated for each of those cases whether it is supported as SIB2 linking or not.
Case 1: One DL Cell is linked to one UL Cell within the same band.
This is supported by Rel-8/9 as SIB2 linking. As shown in Figure 2.1-1, SIB2 linking exists between DL Cell 1 and UL Cell 1 in one band.
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Figure 2.1‑1: One DL Cell is linked to one UL Cell within the same band
Case 2: More than two DL Cells are linked to one UL Cell within the same band.

From signalling perspective, this is also supported in Rel-8/9 since E-UTRAN Absolute Radio Frequency Channel Number (EARFCN) can indicate a different frequency for DL and UL according to TS36.101[table 5.7.3-1] and freqBandIndicator in SIB1 indicates operating band of both DL Cell and UL Cell . On the other hand, this is not supported from system perspective in Rel-8/9, since Tx-Rx frequency separation is fixed in TS36.101 [table 5.7.4-1]. Hence, when DL frequency is decided, UL frequency is also implicitly given. As a conclusion, this is not supported from FDD Rel-8/9 system perspective. Figure 2.1-2 shows such example. SIB2 linking between DL Cell 1 and UL Cell 1 does not exist simultaneously with SIB2 linking between DL Cell 2 and UL Cell 1. On the other hand, according to our understanding this fixed Tx-Rx frequency separation is not concluded yet for Rel-10.
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Figure 2.1‑2: Two DL Cells does not link to one UL Cess within the same band

Case 3: One DL Cell is linked to more than two UL Cells within the same band.
This is not supported from signalling perspective since SIB2 cannot indicate more than one UL frequency. Figure 2.1-3 shows such example. In the figure, SIB2 linking between DL Cell 1 and UL Cell 1 does not exist with SIB2 linking between DL Cell 1 and UL Cell 2 simultaneously.
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Figure 2.1‑3: One DL Cell does not link to two UL Cells
Case 4: One DL Cell linked to one UL Cell which belongs to a different band.

This is not supported from FDD system perspective. freqBandIndicator in SIB1 indicates operating band of both DL Cell and UL Cell shown in TS36.101[table 5.5-1]. Rel-8/9 specification does not allow using different operating bands between DL Cell and UL Cell.  As shown in Figure 2.1-4, SIB2 linking does not exist between DL Cell 1 and UL Cell 1 which belongs to another band from the band to which DL Cell 1 belongs to.
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Figure 2.1‑4: DL Cell does not link to one UL Cell which belongs to different band.
Confirmation 1: One DL Cell is only inked to one UL Cell by SIB2 linking from system perspective.

Confirmation 2: One UL Cell is only linked to one DL Cell by SIB2 linking from Rel-8/9 system perspective. This is not yet concluded for Rel-10.
Confirmation 3: SIB2 linking is done within one band from system perspective.
2.2. Cell configuration set based on SIB2 linking
RAN2 has several agreements of Cell configuration set as follows:
· RAN2 69 meeting

1. Addition of DL CC only or UL CC only is supported
2. Removal of DL CC only or UL CC only is supported
3. When a UE is configured with a UL CC (on which it can transmit a contention RA preamble), it should also be configured with the DL CC linked with the UL CC by the “SIB2 cell specific linkage

· RAN2 69bis meeting

4. Will have SIB2 based linking between UL PCC and DL PCC as a starting point

· RAN2 70 meeting

5. A cell can encompass both DL and UL resources

6. For each SCell the usage of uplink resources by the UE in addition to the downlink ones is configurable

· note: it is not possible to have a “cell” configured with only UL resources.

7. From a UE point of view, every UL CC is only part of only 1 Pcell/Scell; i.e. even if two  cells would be using the same UL, then for only one of the cells the UE is told to use the UL CC.
From above agreements, we support following three basic cases.

Case A: DL SCell is configured with UL SCell, when one DL Cell is linked to one UL Cell
This is supported according to agreement 6. As shown in Figure2.2-1, DL SCell 1 is configured with UL SCell 1 based on SIB2 linking.
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Figure 2.2‑1: Example of Case A
Case B: DL SCell is configured without UL Cell, when PCell is configured in same band.
This is supported according to agreement 1. As shown in Figure 2.2-2, DL SCell 1 is configured without linked UL Cell 1. UE does not need to know the SIB2 linking of DL SCell 1.
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Figure 2.2‑2: Example of Case B
Case C: DL SCell is configured without UL Cell, when PCell is configured in different band.
This is supported according to agreement 1. As shown in Figure 2.2-3, DL SCell 2 is configured without SIB2 linked UL Cell 2 when PCell is configured other band.
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Figure 2.2‑3: Example of Case C
Confirmation 4: Case A, B and C are supported.
If we support that one UL Cell can be linked to more than one DL Cell by SIB2 linking from FDD Rel-10 system perspective, we support following two basic cases in addition three above cases.

Case D: DL SCell is configured without one UL Cell which is configured with other DL Cell, when two DL Cells are linked to one UL Cell.
This is supported according to agreement 7. Figure 2.2-4 shows such example. In this figure, DL SCell 1 is configured with UL SCell 1 based on SIB2 linking. On the other hand, DL SCell 2 is configured without SIB2 linked UL Cell (i.e. UE does not receive UL grant without CIF on DL Cell 2. If UE receives an UL grant without CIF on DL SCell2, UE ignores the UL grant).
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Figure 2.2‑4: Example of Case D
Case E: UL SCell is configured with one DL SCell, when the one UL Cell links to two DL Cell. 
This is supported according to agreement 7. Figure 2.2-5 shows such example. In this figure, UL SCell 1 is configured with DL SCell 2 based on SIB2 linking. DL Cell 1 is not configured even if UL SCell 1 is configured.
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Figure 2.2‑5: Example of Case E
Confirmation 5: If 3gpp supports that one UL Cell can be linked to more than one DL Cell by SIB2 linking from FDD Rel-10 system perspective, Case D and E are supported. 

2.3.  The treatment of Cell which doesn’t broadcast SIB2 as SCell
In RAN2#70bis meeting, it was agreed as follows:
We currently do not see any new mechanisms needed for preventing UE's to camp on CCs only intended for Scells, or CCs with only having a DL component. An operator can choose to following according to the discussion in [6].
· not transmit any MIB, SIB’s

· MIB SIB1 (with barring., intraFreq selection to not allowed) and no other SIBs

We also would like to check the understanding of RAN2 on how to treat the cell which does not broadcast SIB2 as SCell. There are two cases. One is that only DL Cell is configured. The other is that both UL Cell and DL Cell are configured.

 Only DL Cell is configured as SCell, when DL Cell does not broadcast SIB2
When only DL Cell which does not broadcast SIB2 is configured as SCell, UE does not need to recognize SIB2 linking. Thus, there is no limitation of configuration to configure only DL Cell as SCell.

Confirmation 6: Only DL Cell can be configured as SCell when DL Cell does not broadcast SIB2.
Both DL Cell and UL Cell are configured as SCell, when DL Cell does not broadcast SIB2.

We think that UL Cell is selected from cells which satisfy the freqBandIndicator. Furthermore, we need to consider whether Rel-10 supports a fixed Tx-Rx frequency separation. If it is supported UL Cell can be decided automatically when DL Cell is decided. If it is not supported UL Cell is indicated by UL frequency while UL Cell needs to satisfy freqBandIndicator. 

Confirmation 7: If Tx-Rx frequency separation is fixed in Rel-10, UL Cell can be decided implicitly from DL Cell when DL Cell does not broadcast SIB2. 
Confirmation 8: If Tx-Rx frequency separation is not fixed in Rel-10, UL Cell is selected from the cells which satisfy freqBandIndicator when DL Cell does not broadcast SIB2 (i.e. not SIB2 linking is also allowed).
3. Conclusion

This document clarify SIB2 linking from system perspective and configuration set based on SIB2 linking. We confirm as follows:
Confirmation 1: One DL Cell is only linked to one UL Cell by SIB2 linking from FDD system perspective.

Confirmation 2: One UL Cell is only linked to one DL Cell by SIB2 linking from Rel-8/9 system perspective. This is not yet concluded for Rel-10.

Confirmation 3: SIB2 linking is done within one band from FDD system perspective.
Confirmation 4: Case A, B and C are supported.

Confirmation 5: If 3gpp supports that one UL Cell can be linked to more than one DL Cell by SIB2 linking from FDD Rel-10 system perspective, Case D and E are supported. 

Confirmation 6: Only DL Cell can be configured as SCell when DL Cell does not broadcast SIB2.

Confirmation 7: If Tx-Rx frequency separation is fixed in Rel-10, UL Cell can be decided implicitly from DL Cell when DL Cell does not broadcast SIB2.

Confirmation 8: If Tx-Rx frequency separation is not fixed in Rel-10, UL Cell is selected from the cells which satisfy freqBandIndicator when DL Cell does not broadcast SIB2 (i.e. not SIB2 linking is also allowed).
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