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1 Introduction
At the RAN plenary # 75, a new Study Item (SI) on scheduling enhancements with carrier aggregation for UMTS was approved [1]. The objectives of the Study Item Description (SID) can be found in [2], while the progress reached by TSG RAN WG1 on this SI can be found in [3]. The proposed solutions for addressing the objectives of this SI are the following ones [3]:
	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary carrier

HS-SCCH(s) for the secondary carrier

HS-PDSCH(s) for the primary carrier
	HS-PDSCH(s) for the secondary carrier


	
	Primary carrier
	Secondary carrier

	Physical channels
	HS-SCCH(s) for the primary and the secondary carrier

HS-PDSCH(s) for the primary carrier
	HS-PDSCH(s) for the secondary carrier


Towards the completion of this SI in RAN1 #89, the following action points were captured in the Chairman’s notes of RAN1 #88bis [3]:

· Evaluation

· Compare throughput for legacy DB scenario and identified solution

· Companies are encouraged to provide analysis of the impact of code allocation on the primary carrier.

This contribution is intended to provide an analysis on the capacity impact and code allocation impact on the primary carrier for the SI on scheduling enhancements with carrier aggregation for UMTS.

2 Analysis on code allocation & capacity impact
Assuming a DB-DC HSDPA scenario, the objective of the SI on “on scheduling enhancements with carrier aggregation for UMTS” aims at improving the reliability of the HS-SCCHs transmitted on the high frequency carrier for balancing the coverage of the primary and secondary carrier. On this matter, two different proposals were enunciated in RAN1 #88bis [3], which result in different code allocation and capacity impact. 
· Proposal 1: According with the first proposal, the HS-SCCHs associated to the secondary carrier will be hosted in the primary carrier.

· Proposal 2: According with the second proposal, the HS-SCCHs hosted in the primary carrier will be shared with the secondary carrier for any of the HS-DSCH transmissions to be performed on the high frequency carrier.

In the legacy, there are 4 HS-SCCH channels allocated to a cell so only 4 UE could be served per TTI. The Table below shows a comparison between the legacy, and the two existing proposals. The columns in the table display the number of HS-SCCHs hosted per carrier, the impact on “UE multiplexing” per carrier, and the impact on code allocation for the primary carrier.
Table 1: Analysis on code allocation and capacity impact on the proposals for enhancing the reliability of the Hs-SCCH when the secondary carrier is on the high frequency band.
	
	Primary Carrier
	Secondary Carrier
	Max # of UEs Multiplexed per TTI
Primary Carrier
	Max # of UEs Multiplexed per TTI

Secondary Carrier

(High Frequency)
	Code Allocation Impact for the primary carrier

	Legacy DB-DC HSDPA
	HS-SCCH1

HS-SCCH2

HS-SCCH3

HS-SCCH4
	HS-SCCH1

HS-SCCH2

HS-SCCH3

HS-SCCH4
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	Proposal 1: The HS-SCCHs associated to the secondary carrier are hosted in the primary carrier.
	HS-SCCH1, PC

HS-SCCH2, PC

HS-SCCH3, PC

HS-SCCH4, PC

HS-SCCH1, SC

HS-SCCH2, SC

HS-SCCH3, SC

HS-SCCH4, SC
	-
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	Codes are taken away permanently by the extra HS-SCCH's hosted on primary carrier (Four SF128 = 0.5 SF16, i.e., there is a 50% chance of losing one HS code, which will decrease the maximum throughput that can be reached on the Primary carrier w.r.t. the legacy.)

	Proposal 2: The HS-SCCHs hosted in the primary carrier will be shared with the secondary carrier for any of the HS-DSCH transmissions to be performed on the high frequency carrier.
	HS-SCCH1, PC or SC

HS-SCCH2, PC or SC

HS-SCCH3, PC or SC

HS-SCCH4, PC or SC
	-
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	None

(i.e., same as legacy)
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The Table above show us that proposal 1 impacts the code allocation since moving 4 HS-SCCH control channels from the secondary to the primary carrier will lead to have a 50% change of losing one HS-DSCH code, which will decrease the maximum achievable throughput on the primary carrier with respect to the legacy. 
On the other hand, proposal 2 won’t impact the code allocation on the primary carrier, but it will impact the system’s capacity (i.e., less UEs would be served per carrier per TTI) because the HS-SCCH codes available on the primary carrier will be used for handling the HS-DSCH transmissions of both the primary and the secondary carrier.
After having compared the two proposals, we have realized that there are sensitive trade-offs to be considered in terms of being willing to lose capacity or impact the code allocation of the primary carrier just for making the HS-DSCH transmissions on the secondary carrier last a little longer. In the end, the potential gain that can be obtained over the legacy will determine if it is worth the price that has be paid for enhancing the reliability of the HS-SCCHs associated to the HS-DSCH transmissions on the high frequency band.

Having said that, it is therefore necessary to compare how significant is the total throughput that can be offered by DB-DC HSDPA after having kept the HS-DSCH transmission on high frequency carrier a little longer.
Proposal: Use the companion text proposal in [4], to capture the code allocation and capacity impact analysis in the Technical Report on Scheduling enhancements with carrier aggregation for UMTS.

3 Conclusions 

This contribution provides an analysis on the capacity and code allocation impact on the primary carrier for the SI on scheduling channels in carrier aggregation scenarios for UMTS. From the above analysis, the following points can be highlighted:

· Aiming at improving the reliability of the HS-SCCHs transmitted on the high frequency carrier of a DB-DC HSDPA scenario, two different proposals have been made:
· Proposal 1: According with the first proposal, the HS-SCCHs associated to the secondary carrier will be hosted in the primary carrier.

· Proposal 2: According with the second proposal, the HS-SCCHs hosted in the primary carrier will be shared with the secondary carrier for any of the HS-DSCH transmissions to be performed on the high frequency carrier.

· From the analysis performed it was shown that proposal 1 impacts the code allocation since moving 4 HS-SCCH control channels from the secondary to the primary carrier will lead to have a 50% change of losing one HS-DSCH code, which will decrease the maximum achievable throughput on the primary carrier with respect to the legacy.

· On the other hand, proposal 2 won’t impact the code allocation on the primary carrier, but it will impact the system’s capacity (i.e., less UEs would be served per carrier per TTI) because the HS-SCCH codes available on the primary carrier will be used for handling the HS-DSCH transmissions of both the primary and the secondary carrier.

· Before leaning towards a proposal causing less impact on the system as whole, the potential gain that can be obtained over the legacy will determine if it is worth the price that has be paid for enhancing the reliability of the HS-SCCHs associated to the HS-DSCH transmissions on the high frequency band.

· Having said that, it is therefore necessary to compare how significant is the total throughput that can be offered by DB-DC HSDPA after having kept the HS-DSCH transmission on high frequency carrier a little longer.
Based on the analysis performed in this contribution, the following proposal has been stated:

Proposal: Use the companion text proposal in [4], to capture the code allocation and capacity impact analysis in the Technical Report on Scheduling enhancements with carrier aggregation for UMTS.
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