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1
Introduction
In RAN4 Ad-hoc 2010-04, UE receiver window in carrier aggregation was discussed in R4-103731 [1]. The points, which were discussed off line in Xi’an, were summarized below:
· UE receiver has to cope with a relative propagation delay difference not greater than 0.33 ms between two component carriers in inter-band non-contiguous CA, assuming the maximum cell radius of 100 km and Macro + RRH deployment scenarios (Scenario #4 in Annex J.1 of 36.300 [2]).
· It would not be realistic that RRH is located in the cell edge of Macro cell with 100 km cell radius. It implies that the requirement in the first point might be unnecessarily tight.
· It would not be wise to preclude Macro cell + RRH deployment scenarios, which would be likely scenarios both in Release 10 and later releases. It is also noted that Release 10 UE should be future compatible. 

This contribution proposes UE receiver requirements on relative propagation delay difference between two CCs in inter-band non-contiguous CA.  
2
Discussion

Generally speaking, carrier aggregation will be deployed in urban areas instead of rural area in order to enhance both cell capacity and peak throughput. In this sense, it would not be sensible to specify the UE receiver requirements based on 100 km cell radius. 

On one hand, it would not be wise to relax the UE receiver window requirements unnecessarily, because it would restrict future CA deployments. That is, the required UE receiver window should be maximized as much as possible as long as it would not increase UE complexity. 
R4-104176 [3] provides the following analysis on UE complexity:
· UE processing time (3.33 ms) would not be reduced, even if RRH is located in the edge of Macro cell with 100 km. It means that additional complexity is none from UE processing time perspective. 

· UE processing time is defined as the time difference between the first PDCCH symbols in DL and the first ACK/NACK symbols in UL.

· UE needs to buffer data for one of the two CCs (Pcell or Scell) during the time difference between Pcell and Scell. Additional complexity is required for the buffering.
Based on the above analysis, the following UE receiver window requirements are proposed. It is noted that 0.1 ms relative propagation delay difference corresponds to 30 km. 
Proposal 1: UE receiver has to cope with a relative propagation delay difference not greater than 0.1 ms between two component carriers in inter-band non-contiguous CA. 
If the above proposal is agreeable, it is proposed that the above requirements should be captured in Section J.1 of 36.300 [2], as shown in Annex A.
3
Conclusions
This contribution discussed UE receiver requirements on relative propagation delay difference between two CCs in inter-band non-contiguous CA. Our proposal is presented below:
Proposal 1: UE receiver has to cope with a relative propagation delay difference not greater than 0.1 ms between two component carriers in inter-band non-contiguous CA. 
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Annex A. Text proposal
Annex J (informative):
Carrier Aggregation

This Annex reflects the agreements reached on carrier aggregation that may not necessarily fit in the core of the specification but which needs to be captured in the absence of corresponding details in Stage 3 specifications.

J.1
Deployment Scenarios

Table J.1-1 shows some of the potential deployment scenarios for CA. In Rel-10, for the uplink, the focus is laid on the support of intra-band carrier aggregations (e.g. scenarios #1, as well as scenarios #2 and #3 when F1 and F2 are in the same band). For the downlink, all scenarios should be supported in Rel-10.

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 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.
	
[image: image1.emf]F1 F2



	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 provide 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 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 overlap.
	
[image: image3.emf]

	4
	F1 provides macro coverage and on F2 Remote Radio Heads (RRHs) are used to provide throughput at hot spots. 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 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 overlap.
	
[image: image5.emf]


The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. UE should cope with a relative propagation delay difference not greater than 0.1 ms between two component carriers in inter-band non-contiguous CA.
When CA is deployed frame timing, SFN and TDD-Config are aligned across cells that can be aggregated.

_1324793588.vsd
�


_1324802924.vsd
�

F1


F2



_1333178449.vsd
�


_1324793609.vsd
�


_1324793566.vsd
�


