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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]. In relation to it, the Study Item Description (SID) has stated the following objectives [2]:
The objective of the study item is the following: 
· Identify the reliability issue of scheduling channels over the secondary (assuming high frequency) carrier for cross band carrier aggregation and investigate mechanisms to improve the reliability.
· Study the reliability of scheduling channels over the secondary (assuming high frequency) carrier, e.g. the coverage difference, detection performance, under different carrier aggregation scenarios. (RAN1)

· Investigate potential enhancement schemes to improve the reliability of scheduling channels over the secondary (assuming high frequency) carrier, and identify the impacts on current specifications for introducing such enhancements.(RAN1, RAN2)

· Study the cost and gain for any proposed change with respect to the baseline for Dual Band Multicarrier scenarios.

The study shall include considerations to minimize the impact on legacy terminals.
This contribution is intended to provide a preliminary view on the potential scheduling enhancements with carrier aggregation for UMTS.
2 Text Proposal
---------------------------------------------------------------- Text start ------------------------------------------------------------------
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
-------------------------------------------------------------- Text omitted ----------------------------------------------------------------
[x]
Chairman’s Notes RAN1 #88bis, Spokane, USA.
[x1]
R1-17xxxx, " Analysis of the code allocation impact on the primary carrier for the SI on scheduling enhancements with carrier aggregation for UMTS ", RAN1 #89, Ericsson.
-------------------------------------------------------------- Text omitted ----------------------------------------------------------------
5.1.2
Analysis
5.1.2.x
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 [x], 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 z: 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.
Proposal 1 may take away one HS-PDSCH code permanently from the primary carrier, while Proposal 2 will impact the number of UEs that can be served per carrier per TTI with respect to the legacy (when 4 UEs are intended to be served). Knowing the implications, it is desirable to avoid permanent impacts as in proposal 1, assuming that with proposal 2 it could be possible to find a trade-off using a proper scheduling strategy.
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.
--------------------------------------------------------------- Text end --------------------------------------------------------------------
3 Proposal 

Upon reviewing the content of this Text Proposal, it is proposed:
Proposal: Agree on the text proposal presented in this document and capture its content on the TR on scheduling enhancements with carrier aggregation for UMTS.
4 References

[1] RP-170309, Meeting Report RAN1 #75

[2] RP-170719, Study on scheduling enhancements with carrier aggregation for UMTS

1/4


_1554279891

_1554280370

_1554280448

_1554280535

_1554280331

_1554279095

_1554279887

_1554279024

