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1
Introduction
In RAN2-85 bis meeting the interworking of E-DCH decoupling was discussed (based on [1]). Subsequently a LS ([2]) was sent to RAN1 and CC to RAN3. The goal of this contribution is to propose solutions for E-DCH decoupling feature interworking.

	Agreements:

· E-DCH decoupling can be supported with existing measurement events and no new triggers/events need to be added.  

· The UE will not perform dual E-AGCH monitoring 

· E-DCH decoupling can be configured by reusing existing signalling procedures and messages 

Working assumptions:

· When CPC and E-DCH decoupling is configured the UL DRX and UL DTX HS-SCCH orders are disabled.  

· When Dual Cell E-DCH is configured with multi-carrier downlink, HS-SCCH orders to activate/deactivate are allowed.  The order is sent from the Node B where the serving HS-DSCH is.    

· To active/deactivate a secondary UL carrier both Node Bs need to be made aware and the macro Node B may transmit the final HS-SCCH order. RAN2 is still discussing the details. 

· For the combination of E-DCH decoupling and UL CLTD or UL MIMO, it is FFS whether the features work when HS-SCCH orders are disabled.  If they don’t work then UL CLTD and UL MIMO should be fully disabled.  Otherwise the features can be configured with the HS-SCCH orders disabled.   To allow the features to be configured, F-TPICH can be transmitted on the serving E-DCH.




2
An overview of proposed solutions for interworking
2.1
Dual cell E-DCH and E-DCH decoupling

For the working assumption “To active/deactivate a secondary UL carrier both Node Bs need to be made aware and the macro Node B may transmit the final HS-SCCH order. RAN2 is still discussing the details”, NSN proposes that this could be solved by a simple mechanism proposed below.
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Figure 1: Dual cell E-DCH interworking (exemplary use case where LPN wants to change activation status of secondary E-DCH cell)

Figure 1 shows the essential aspects of interworking related to dual cell E-DCH. NBAP: Inter Node-B Communication Request and NBAP: Inter Node-B Communication Response for this purpose (these share a common framework).
Step 1-3: The serving E-DCH cell wants to update the activation status of the secondary cell (i.e. either activate or deactivate the same). So it sends a message informing the serving HS-DSCH cell about this with Activation Information IE.

Step 4-6: Serving HS-DSCH cell uses legacy procedure by using the HS-SCCH order method and informs back the status to the RNC using the legacy SECONDARY UL FREQUENCY UPDATE INDICATION.

As the secondary uplink typically goes hand-in-hand with the secondary downlink, and the secondary uplink can only coexist with the secondary downlink, it makes sense to allow the serving HS-DSCH cell to deactivate and reactivate the secondary E-DCH cell alongside its control of the secondary HS-DSCH cells. The procedure as such does not demand very low latency.
Proposal 1: When Serving E-DCH cell decoupling is active, to coordinate the activation and deactivation of multi-carrier downlink (i.e. dual, four and eight) feature with Dual Cell E-DCH, discuss the Iub coordination method proposed.
2.2
UL CLTD/UL MIMO and E-DCH decoupling
For the working assumption “For the combination of E-DCH decoupling and UL CLTD or UL MIMO, it is FFS whether the features work when HS-SCCH orders are disabled.  If they don’t work then UL CLTD and UL MIMO should be fully disabled.  Otherwise the features can be configured with the HS-SCCH orders disabled”, NSN thinks this could be solved by a simple mechanism proposed below

The interworking for UL CLTD/UL MIMO require a bit more explaining since there are 2 parts. The first one is related to the physical channels F-TPICH and E-ROCH to be received from the Serving E-DCH cell and the second part is to inform to the UE above change of the CLTD mode.
According to [3], the CLTD activation (changing UL_CLTD_Active from zero to any non-zero value) and deactivation (changing UL_CLTD_Active to zero) can be performed by RRC signalling. The HS-SCCH orders are used for switching between UL_CLTD_Active values of 1, 2 and 3. These values mean the following: 1 corresponds to beamforming, 2 correspond to antenna switching to the first antenna only and 3 correspond to antenna switching to the second antenna only. Thus, UL_CLTD_Active is used for antenna switching itself and for selection of either beamforming or antenna switching. The latency constraints for changing UL_CLTD_Active are not very strong because this is a rather slow mechanism applied in the case of strongly different penetration losses for two antennas (but not to track the fast fading). So this may be coordinated through Iub mechanism.
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Figure 2: UL CLTD interworking (exemplary use case where LPN wants to switch between different UL CLTD modes)

Figure 2 shows the essential aspects of interworking related to UL CLTD. The framework comprises of the same messages introduced for the sections 2.1 and 2.2. 

Step 1-3: The serving E-DCH cell wants to change the UL CLTD mode to the UE. So it sends a message informing the serving HS-DSCH cell about this.

Step 4-8: Serving HS-DSCH cell uses legacy procedure by using the HS-SCCH order method and informs back the status to the serving E-DCH cell.

Step 9: LPN starts using the new UL CLTD mode.

Proposal 2: When Serving E-DCH cell decoupling is active, the HS-SCCH order for switching between the various UL CLTD active states is received from the serving HS-DSCH cell and this is coordinated from the serving E-DCH cell to the serving HS-DSCH cell using Iub.
2.3
CPC and E-DCH decoupling

For the working assumption “When CPC and E-DCH decoupling is configured the UL DRX and UL DTX HS-SCCH orders are disabled”, NSN thinks that the HS-SCCH orders do not necessarily need to be disabled and instead the interworking issue could be solved by reusing the same mechanisms proposed above:
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Figure 3: CPC interworking (exemplary use case where BTS RRM procedure is executed when DL DRX is enabled at UE)

Figure 3 shows the essential aspects of interworking related to CPC. 2 new messages are suggested on Iub i.e. NBAP: Inter Node-B Communication Request and NBAP: Inter Node-B Communication Response for this purpose. These are dedicated NBAP control plane messages or could be NBAP Frame protocol messages.

Step 1-3: The serving E-DCH cell needs to communicate a RRM decision when the UE is in DL DRX and UL DTX. So it sends a message informing the serving HS-DSCH cell about this.

Step 4-7: Serving HS-DSCH cell uses legacy procedure by using the HS-SCCH order method and informs back the status to the serving E-DCH cell.

Step 8: Serving HS-DSCH cell performs the update to the UE (on behalf of the serving E-DCH cell).
Step 9-11:  Serving HS-DSCH cell reactivates DL DRX and informs the serving E-DCH cell.

It must be noted that the 
Proposal 3: When Serving E-DCH cell decoupling is active, for CPC interworking, the activation and deactivation of DL DRX and UL DTX is communicated to the UE using a HS-SCCH order sent from the serving HS-DSCH cell. The coordination between the Serving E-DCH cell and the Serving HS-DSCH cell is enabled through Iub coordination.

4 Potential impact to RAN3

All listed proposals need RAN3 Iub/Iur signalling support, the potential RAN3 impact should be introducing new Iub/Iur messages as below:
- Inter NodeB communication Request,

- Request reason: Secondary UL carrier activation, Secondary UL carrier deactivation, UL_CLTD_Active Mode1, UL_CLTD_Active Mode2, UL_CLTD_Active Mode 3, DL_DRX/UL_DTX deactivation, DL_DRX/UL_DTX  activation, …)
- Inter NodeB Communication Response
- Result: success, failure

Both designed messages are example. The message name, number and content should be carefully discussed in RAN3.
5
Conclusion
It could be observed from the above proposals that the solutions are quite simple to be adopted to resolve the interworking of E-DCH decoupling feature with existing features. It is hereby proposed that:
Proposal 1: When Serving E-DCH cell decoupling is active, to coordinate the activation and deactivation of multi-carrier downlink (i.e. dual, four and eight) feature with Dual Cell E-DCH, discuss the Iub coordination method proposed.
Proposal 2: When Serving E-DCH cell decoupling is active, the HS-SCCH order for switching between the various UL CLTD active states is received from the serving HS-DSCH cell and this is coordinated from the serving E-DCH cell to the serving HS-DSCH cell using Iub.
Proposal 3: When Serving E-DCH cell decoupling is active, for CPC interworking, the activation and deactivation of DL DRX and UL DTX is communicated to the UE using a HS-SCCH order sent from the serving HS-DSCH cell. The coordination between the Serving E-DCH cell and the Serving HS-DSCH cell is enabled through Iub.
Proposal 4: Consider introducing the messages NBAP: Inter Node-B Communication Request and NBAP: Inter Node-B Communication Response to support the interworking between existing features and E-DCH decoupling.
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