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1. Introduction

In RAN#62 plenary, the new WI Further EUL enhancements was approved [1]. The detailed objectives of this new WI are:
- EUL coverage improvements for single and multi RAB, by means of TTI switching and UPH measurements improvements;
- Improvements to current access control mechanism to provide a more flexible approach for UTRAN to primarily control Connected Mode in case of uplink overload. Identified solutions include: 

-
differentiation of access delays or access restrictions according to UTRAN assigned priorities for UE's in Connected Mode. Idle Mode may be considered.

-
in addition, other enhancements could be considered (e.g. wait timers for CS and PS domain, wrap-around for value tag, DSAC/PPAC updates in CELL_DCH)
- Introduce enhancements for enabling high user bitrates in single and multi-carrier uplink mixed-traffic scenarios. Three main areas are identified:

a) DTX/DRX enhancements (e.g. decouple DRX/DTX parameters between primary and secondary carriers, increase DTX cycles, increase DRX cycles, independent DTX parameterization)

b) Improved granting:

Improved granting for secondary carriers and TDM operation

c) Improved power control after long DTX gap on secondary uplink frequency, if performance issues due to long data interruption are found.

- Reduce UL control channel overhead for HSPA multi-RAB operation by means of HS-DPCCH overhead reduction.

In this contribution we focus on EUL coverage improvements for single and multi RAB, and in particular the EDCH TTI switching improvements as discussed during the SI and described in [2].
2. Discussion
During the Study Item, there were two mechanisms identified which together will improve the speed of the TTI switching procedure:

· Stored configuration for the target state of a possible reconfiguration of the EUL TTI length from 2 to 10 ms and vice versa. 
· A handshake between the UE and Node B to establish the exact time of the reconfiguration.
For the first mechanisms, pre-configuring the UE for both 2ms TTI and 10ms TTI will reduce the need for the NW to perform subsequent reconfigurations via RRC signalling when the TTI changes due to the EUL coverage in a cell.
Proposal 1:
When configuring a REL-12 UE with E-DCH, the NW can also signal an additional stored configuration for a different TTI length to the UE.
The use of a handshake between the UE and Node B will also help make the switching procedure faster by allowing the NW to overcome the need to have a conservative setting of the activation time as it is the case today, but at the same time guaranteeing that both the Node B and the UE are synchronized
During the Study Item there were various flavours of signalling discussed to enable the fast TTI switch. In Figure 1 below we outline one solution.
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Figure 1: E-DCH TTI switching procedure
When the UE has triggered the filtered UPH report and sent it to the serving Node B using the new 18bit MAC PDU, the serving Node B can then trigger the TTI switch via a Layer1 HS-SCCH Order. To allow flexibility for the NW, it should also be possible for the serving Node B, on reception of the new 18bit PDU, to indicate to the RNC via Iub that the criteria for TTI switch has been met. Then the RNC can initiate the TTI switch via Iub signalling to the serving Node B (signalling depicted in red above), which in turn will send the Layer1 HS-SCCH Order.
Proposal 2:
The decision to trigger the TTI switch can be taken autonomously by the serving Node B or by the RNC. 
Proposal 3: In both cases, the serving Node B will inform the UE to perform the TTI switch via a Layer 1 HS-SCCH order.
The UE should retransmit the new 18bit PDU (filtered UPH report) if the Layer 1 HS-SCCH order does not arrive within a configured time period. The UE may retransmit the PDU for a configured number of (re)attempts.
Proposal 4: When the HS-SCCH order to trigger the TTI switch is not received by the UE within a configurable time period, the UE should retransmit the MAC PDU (filtered UPH report) up to a configurable maximum number of attempts.

When the UE receives the Layer 1 HS-SCCH order, the final handshake for the "commit" of the synchronized reconfiguration will be completed by the UE sending a Layer 2 MAC PDU (using the new 18bit PDU as proposed in [3]) to the Node B’s.
Proposal 5: When the UE has taken the decision to commit the TTI switch, it shall send an 18bit MAC PDU to the Node B’s.
The serving Node B should retransmit the Layer1 HS-SCCH Order if the "TTI switch Commit" does not arrive within a configured time period. The serving Node B may retransmit the Layer 1 HS-SCCH order for a configured number of (re)attempts.

Proposal 6: When the "TTI switch Commit" is not received by the serving Node B within a configurable time period, the serving Node B may retransmit the Layer 1 HS-SCCH order.

Some concerns were raised during the Study Item about the current RAN4 requirements on successful decoding of MAC PDU at non-serving Node B’s when in Soft Handover. One mechanism to ensure an increased successful decoding at non-serving Node B’s which was captured in [2], and this can already be achieve via the configuration of the E-DCH gain factors.
As shown in Figure 1, when in Soft Handover it should also be possible for the RNC to signal the TTI length update to the non-serving Node B’s in order to guarantee the TTI alignment.  

Proposal 7: The TTI alignment can also be achieved by the RNC signalling the new TTI length to the non-serving Node B’s.
Based on the details of the solution outlined above, the following work in RAN3 can be identified:
-
Signaling to convey the TTI switch decision to the Node-B
-
Signaling to convey the filtered UPH measurement to the RNC
-
Signaling to convey the new TTI length to the non-serving Node-B(s)

3. Conclusion

RAN2 is kindly requested to discuss and agree the following proposals:
Proposal 1:
When configuring a REL-12 UE with E-DCH, the NW can also signal an additional stored configuration for a different TTI length to the UE.
Proposal 2:
The decision to trigger the TTI switch can be taken autonomously by the serving Node B or by the RNC. 

Proposal 3: In both cases, the serving Node B will inform the UE to perform the TTI switch via a Layer 1 HS-SCCH order.
Proposal 4: When the HS-SCCH order to trigger the TTI switch is not received by the UE within a configurable time period, the UE should retransmit the MAC PDU (filtered UPH report) up to a configurable maximum number of attempts.

Proposal 5: When the UE has taken the decision to commit the TTI switch, it shall send an 18bit MAC PDU to the Node B’s.
Proposal 6: When the "TTI switch Commit" is not received by the serving Node B within a configurable time period, the serving Node B should retransmit the Layer 1 HS-SCCH order.
Proposal 7: The TTI alignment can also be achieved by the RNC signalling the new TTI length to the non-serving Node B’s.
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