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1 Introduction

In RAN #72 the Study Item entitled “Multi carrier enhancements for UMTS” was officially closed, leading to the approval of its corresponding Work Item (WI) [1]. The WI on “Multicarrier Enhancements for UMTS” refers to the possibility of configuring 10ms TTI on one or both uplink carrier frequencies for DC-HSUPA and DB-DC-HSUPA scenarios. In RAN1 #86, the TSG RAN WG1 kicked-off the discussions on this WI reaching the following agreements [2]:

· Agreement
The legacy power scaling can be reused for DB-DC/DC 10ms+10ms TTI configurations.
· Agreement
It is RAN1 opinion that the TTI switching mechanism should be introduced in Multicarrier Enhancements for HSUPA.

This contribution is intended to discuss the way in which the HS-SCCH orders associated to the “TTI switching for Multicarrier enhancements for UMTS” should be introduced to the standard.
2 TTI switching for Multicarrier Enhancements in UMTS
Upon the completion of the WI on Multicarrier enhancements for UMTS, (DB)DC-HSUPA will deal with independent TTI configurations per carrier. This mixed TTI configuration will lead to have different coverage/throughput trade-offs mainly at intermediate path loss ratios as compared to the legacy performance [3]. 
For that reason it was agreed by the TSG RAN WG1 that incorporating the “TTI switching mechanism” in UL Multicarrier scenarios would be beneficial for exploiting in a more dynamic way the coverage/throughput trade-offs offered by the new configurations.
In RAN1 #86, it was proposed to add a selected number of new HS-SCCH orders for enabling performing a switching to any TTI configuration in both DC-HSUPA and DB-DC HSUPA. As part of the proposal it was mentioned that the legacy table entitled “Orders for switching the E-DCH TTI” counts with unused slots, which could be used for adding new HS-SCCH orders as shown in Table 1.
Table 1: Orders for switching the E-DCH TTI for single and dual cell E-DCH
	Extended
Order Type
	Order Type
	Order Mapping
	Interpretation

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	

	11
	011
	0
	0
	0
	TTI switch order from 2ms to 10ms

	
	
	0
	0
	1
	TTI switch order from 10ms to 2ms

	
	
	0
	1
	0
	Dual cell E-DCH TTI switch order to 2ms+2ms

	
	
	0
	1
	1
	Dual cell E-DCH TTI switch order to 2ms+10ms

	
	
	1
	0
	0
	Dual cell E-DCH TTI switch order to 10ms+2ms

	
	
	1
	0
	1
	Dual cell E-DCH TTI switch order to 10ms+10ms

	
	
	1
	1
	0
	

	
	
	1
	1
	1
	


The new HS-SCCH orders added to Table 1 will allow performing a switching to any TTI configuration regardless of the original TTI configuration of the Multicarrier scenario, without caring if the HS-SCCH order was transmitted by the serving HS-DSCH cell or the secondary serving HS-DSCH cell.
3 HS-SCCH orders on “Used slots” vs “Unused slots”
Even when the proposal depicted in Table 1 was well received by the TSG RAN WG1, there was one company who proposed to utilize the bit sequences already used by the single carrier case arguing that the UE will be able to know which action to perform based on its configuration. This way the first two orders in Table 1 would have a double meaning depending on whether the UE is performing a single carrier transmission, or a transmission using two uplink carrier frequencies. A comparison is shown in Table 2.
Table 2: Comparison HS-SCCH orders on “Used slots” vs “Unused slots”
	PROPOSAL 1: “Used slots”
a) TTI switching as it is today
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b) TTI switching adding a double meaning
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	PROPOSAL 2: “Unused slots”
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In the above comparison, the upper part refers to the proposal of duplicating the existing “TTI switching Table” which would be only meaningful for UL Multicarrier scenarios, where the two bits sequences “coloured in cyan” refer to the bit sequences already used in the single carrier scenarios. On the other hand, the lower part of the comparison refers to the proposal of adding the new HS-SCCH orders on the unused slots, which has already been described in section 2.
After having performed an investigation on the UMTS standard it was found that the only double meaning that has been allowed for the HS-SCCH orders is strictly related to the state in which the UE is. In other words, the entire universe of bit permutations that is available for creating HS-SCCH orders in CELL_DCH is fully available (i.e., re-used) for creating HS-SCCH orders that are applicable in CELL_FACH and CELL_PCH states [4].
Based on those findings, the proposal of having a double meaning for the HS-SCCH orders as a function of the UE configuration doesn’t represents to be a significant saving and most importantly doesn’t follow the way the HS-SCCH orders are interpreted according to the UMTS standard. Therefore, adding the new HS-SCCH orders on the unused slots (i.e., as per a regular practice) seems to be best way of incorporating the TTI switching mechanism to UL Multicarrier scenarios.
Proposal: Utilize the “Unused” slots for adding the new HS-SCCH orders required for performing a TTI switching for dual cell E-DCH
4 Conclusions 

A new Work Item on “Multicarrier Enhancements for UMTS” has been recently approved [1], which upon it standardization will allow to configure 10ms TTI on one or both carriers for (DB)DC-HSUPA scenarios. This contribution discusses the design of HS-SCCH orders required for switching the TTI configuration of the uplink carriers in a dynamic way. From the performed analysis the following points can be highlighted:
· Upon the completion of the WI on Multicarrier enhancements for UMTS, (DB)DC-HSUPA will deal with independent TTI configurations per carrier.
· In RAN1 #86, it was proposed to add a selected number of new HS-SCCH orders for enabling performing a switching to any TTI configuration in both DC-HSUPA and DB-DC HSUPA.
· As part of the proposal it was mentioned that the legacy table entitled “Orders for switching the E-DCH TTI” counts with unused slots, which could be used for adding new HS-SCCH orders.
· The proposed HS-SCCH orders will allow performing a switching to any TTI configuration regardless of the original TTI configuration of the Multicarrier scenario, without caring if the HS-SCCH order was transmitted by the serving HS-DSCH cell or the secondary serving HS-DSCH cell
· Even when the proposal depicted in Table 1 of this contribution was well received by the TSG RAN WG1, there was one company who proposed to utilize the bit sequences already used by the single carrier case arguing that the UE will be able to know which action to perform based on its configuration.
· According to this proposal, the first two orders legacy orders shown in Table 1 would have a double meaning depending on whether the UE is performing a single carrier transmission, or a transmission using two uplink carrier frequencies.
· After having performed an investigation on the UMTS standard it was found that the only double meaning that has been allowed for the HS-SCCH orders is strictly related to the state in which the UE is. 

· In other words, the entire universe of bit permutations that is available for creating HS-SCCH orders in CELL_DCH is fully available (i.e., re-used) for creating HS-SCCH orders that are applicable in CELL_FACH and CELL_PCH states.

· Based on those findings, the proposal of having a double meaning for the HS-SCCH orders as a function of the UE configuration doesn’t represents to be a significant saving and most importantly doesn’t follow the way the HS-SCCH orders are interpreted according to the UMTS standard.
· Therefore, adding the new HS-SCCH orders on the unused slots (i.e., as per a regular practice) seems to be best way of incorporating the TTI switching mechanism to UL Multicarrier scenarios.
Based on the analysis performed in this contribution, the following proposal has been stated:

Proposal: Utilize the “Unused” slots for adding the new HS-SCCH orders required for performing a TTI switching for dual cell E-DCH
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