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1 Introduction

A number of deployment scenarios are listed in J
of TS 36.300 Overall description, Stage 2 [1]. This tdoc discuss the scenarios for and support of  Multiple TAG for interband CA in 3GPP release 11. 
2 Discussion
The deployment scenarios are described in table J.1-1 in [1]
Table J.1-1: CA Deployment Scenarios (F2 > F1).

	#
	Description
	Example

	1
	F1 and F2 cells are co-located and overlaid, providing nearly the same coverage. Both layers provide sufficient coverage and mobility can be supported on both layers. Likely scenario is when F1 and F2 are of the same band, e.g., 2 GHz, 800 MHz, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
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	2
	F1 and F2 cells are co-located and overlaid, but F2 has smaller coverage due to larger path loss. Only F1 provides sufficient coverage and F2 is used to improve throughput. Mobility is performed based on F1 coverage. Likely scenario when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that aggregation is possible between overlaid F1 and F2 cells.
	
[image: image2.emf]

	3
	F1 and F2 cells are co-located but F2 antennas are directed to the cell boundaries of F1 so that cell edge throughput is increased. F1 provides sufficient coverage but F2 potentially has holes, e.g., due to larger path loss. Mobility is based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to improve throughput at hot spots. Mobility is performed based on F1 coverage. Likely scenario is when F1 and F2 are of different bands, e.g., F1 = {800 MHz, 2 GHz} and F2 = {3.5 GHz}, etc. It is expected that F2 RRHs cells can be aggregated with the underlying F1 macro cells.
	
[image: image4.emf]

	5
	Similar to scenario #2, but frequency selective repeaters are deployed so that coverage is extended for one of the carrier frequencies. It is expected that F1 and F2 cells of the same eNB can be aggregated where coverage overlaps.
	
[image: image5.emf]


Deployment scenario #4 show a macro site and Remote Radio Heads (RRH). This is an inter band CA scenario, where the RRH are used to improve throughput at hot spots.


[image: image6.emf]
Figure 1: Macro+RRH CA interband

2.1 Analysis

To provide increased UL throughput using CA, in a non-colocated interband scenario like figure 1 (TS 36.300 case #4) any dual UL UEs require multiple TAG support. Multiple TAG support is required since each UL carrier will have a different propagation delay and therefore a different and independent TA value. The macro carrier will go into the one TAG and the RRH carrier into the other TAG. Each TAG will provide an independent DL timing reference for each carrier.
A UE with dual UL support, but with single TAG support can only transmit with one carrier in the UL, even when in an area covered by both the macro and the RRH. This means that single TAG UE can not provide increased throughput for this case. The increased throughput is lost for this deployment case, #4. Increased throughput for a single TAG UE can only be provided for the deployment cases #1-3. A singe TAG UE could also have problems with scenario 5 if the processing delay of the repeater, active only in one of the bands, is high.
Please note that RAN2 is introducing procedures and signalling for Multiple TAG, in 3GPP release-11. This is done regardless of the status of a UE with dual UL in RAN4, be it release-11 or release-12.

3 Conclusion
TS 36.300 Annex J case #4 macro+rrh non collocated deployment requires multiple TAG support in a UE for dual UL Carrier aggregation
To maximize the benefit of CA in UL a high penetration of multiple TAG capable UE is important. The best utilization of an UL CA network deployment is achieved when all dual UL interband CA capable UEs support two TAGs.
4 References

[1] 3GPP TS 36.300 V11.2.0 (2012-06) Overall description, Stage 2
3GPP


_1324793588.vsd
�


_1324802924.vsd
�

F1


F2



_1333178449.vsd
�


_1324793609.vsd
�


_1324793566.vsd
�


