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Introduction

As a spin-off of the GERAN Evolution Feasibility Study, a Work Item on Receive Diversity has been started at 3GPP GERAN #27 [1]. Another spin-off has been the Work Item on Downlink Dual Carrier [2], approved at 3GPP GERAN #28.
The latter included among the objectives “the possibility for a dual antenna terminal to switch between dual carrier reception and MS receive diversity”. This corresponds to the proposal described in Section 12 of 3GPP TR 45.912 [3].
The present contribution discusses the proposal in light of the above, and provides corresponding input to the Conclusions section of 3GPP TR 45.912.

Section 2 provides a recap of the proposal. Section 3 and 4 provide an input to the GERAN Evolution Feasibility Study based on the pre-existing table template. 
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Switching between DC and MSRD
The description of the proposal in Section 12 of TR 45.912 was based on the underlying assumption that it would make sense to allow the existence of a class of terminals operating with the following two constraints

a) RxDiv performances are required only when the terminal acts in single-carrier mode

b) Not more than two carriers are supported by the terminal when in Multi-carrier mode

Constraint (b) is consistent with the approved Dual Carrier Work Items. Constraint (a) is still considered sensible, due, among other things, to the impracticalities of the implementation of a wide-band receiver [4].
Such constraints can be exploited by the network to better control the performance of the terminals. This is possible by allowing the network to command the terminal whether to act in receive diversity (MSRD) mode or in Dual Carrier (DC) mode
. 
The details of this solution are dependent on how Dual Carrier will be specified. However, it can be envisaged that, whenever the network re-assigns the mobile from dual carrier reception to single carrier reception, the network can also assume that the mobile will offer enhanced performances, based on MSRD.

Similarly, it can be envisaged that, whenever the network re-assigns the mobile from single carrier to dual carrier reception, it will also assume that the mobile stops offering MSRD-based performances. Therefore, such approach would link the MSRD-DC switching to the Dual Carrier signalling
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Discussion of the Conclusions section of TS 45.102
The Conclusions section of TS 45.102 is based around an evaluation table. Here, we discuss the entries of the table one by one as they relate to the DC-MSRD switching.
Downlink

· 50% spectrum efficiency gain. The spectrum efficiency gain is >50%, since the feature allows the network to quickly achieve the MSRD gain (which is >50%) starting from Dual Carrier Mode, as opposed to a terminal that would switch from Dual Carrier Mode to non-MSRD performance.
· 100% peak data rate increase. The peak data rate increase is >100%, since the feature allows the network to quickly achieve the Dual Carrier peak data rate increase (which is >100%) starting from MSRD.
· 3dB sensitivity increase in DL. The sensitivity increase in the downlink is >3dB, since the feature allows the network to quickly achieve the MSRD sensitivity increase (which is >3dB) starting from Dual Carrier Mode, as opposed to a terminal that would switch from Dual Carrier Mode to non-MSRD performance.
· 50% bit rate gain at cell border. The bit rate gain at cell border in the downlink is >50%, since the feature allows the network to quickly achieve the MSRD bit rate gain at cell border (which is >50%) starting from Dual Carrier Mode, as opposed to a terminal that would switch from Dual Carrier Mode to non-MSRD performance.
Uplink performance
· Not applicable, as the proposal relates to the downlink
Latency
· Not applicable. The proposal has nothing to do with latency.
Compatibility
· Coexist with existing legacy frequency planning. Yes. Frequency Planning is not an issue
· No multiplexing loss with EGPRS. Yes. There is no multiplexing loss. Actually, the proposal allows to quickly exploiting better multiplexing capabilities
· Avoid HW impacts on BSS. Yes.
· No NW architecture impacts. Yes. There are no network impact other than the switching decision capability in a network entity
· Applicable for DTM. Yes
· Applicable for the A/Gb mode. Yes
Others
· Finally, it is noted how there is virtually no MS impact for the switching as such, given that support of dual carrier mode and receive diversity are prerequisites.
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Input to the Conclusions section of TR 45.912
Based on the previous paragraphs, it is proposed to add the following entries to the table in Section 5 of TR 45.912.
	Downlink performance
	Adaptation between mobile station receiver diversity and dual-carrier

	50% spectrum efficiency gain
	> 50%

	100% peak data rate increase
	100%

	3dB sensitivity increase in DL
	> 3dB

	50% bit rate gain at cell border
	> 50%

	Uplink performance
	

	50% spectrum efficiency gain
	N. A.

	100% peak data rate increase
	N. A.

	50% bit rate gain at cell border
	N. A.

	Latency
	

	Initial RTT  < 450 ms
	N. A.

	RTT < 100 ms
	N. A.

	Compatibility
	

	Coexist with existing legacy frequency planning
	Yes

	No multiplexing loss with EGPRS
	Yes

	Avoid HW impacts on BSS 
	Yes

	No NW architecture impacts
	Yes

	Applicable for DTM
	Yes

	Applicable for the A/Gb mode
	Yes
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Conclusions 
This contribution has reviewed the proposal described in Section 12 of 3GPP TR 45.912. The proposal is found to be feasible and beneficial, and it has already been included in an approved Work Item.

It is therefore proposed to update the relevant entries in the table in the Conclusions of TR 45.102, and draft a corresponding line for the sub-section 5.1 (Conclusions for the Downlink).
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� This could also be a joint indication of whether the MS is allowed to disable its diversity branch, as also indicated in Section 6.7 of TR 45.902, i.e.


===


The network should be able to signal the MS how to use the dual receive paths, e.g. 


-	RxDiv – The MS must utilize its diversity capabilities


-	MC – The MS should switch its 2nd receive branch to the 2nd carrier


-	RxDiv-Optional - The MS may decide to switch off its 2nd receive branch.








