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1. Overall Description:

In RAN4 #57AH, RAN4 sent LS (R4-110242) on “UE receiver window for inter-band non-contiguous CA” in order to inform RAN1/ 2 of the RAN4 conclusion that UE receiver has to cope with relative propagation delay difference up to 30 us between two component carriers in inter-band non-contiguous CA. 

In RAN2 #73, however, it was argued whether the BS TX time alignment accuracy should be included in the “30 us” or not, and it was felt that RAN4 would need further clarifications.

During RAN4 #58AH, RAN4 discussed it and updated the conclusions as follows:
1. If the DL timing difference between two component carriers is increased, additional UE complexity is required because UE needs to buffer data for one of the two CCs (Pcell or Scell) during the time difference between Pcell and Scell.
2. In general, carrier aggregation is more likely to be deployed in urban areas than in rural areas in order to enhance both cell capacity and peak throughput, and therefore relatively small cell radius would be assumed. 

3. However, some margins for the timing difference should also be taken into account so that it would not restrict any future CA deployments.
4. Based on the above analysis, it was concluded that UE receiver has to cope with a relative propagation delay difference up to 30 us among the component carriers to be aggregated in inter-band non-contiguous CA.
· Since the BS time alignment is specified to be up to 1.3 us, this means that a UE should cope with a delay spread of up to 31.3 us among the component carriers monitored at the receiver.
RAN4 still feels that the above conclusion should be captured in Section J.1 of 36.300. Draft TP is attached in the Annex.

2. Actions:
To RAN2:

RAN4 kindly requests RAN2 to take the above RAN4 conclusions into account in its further work.
3. Date of Next RAN WG4 Meetings:

RAN WG4 meeting #59
9 – 13 May, 2011, Barcelona, Spain
RAN WG4 meeting #59AH 
27 June – 1 July, 2011, Bucharest, Rumania
4. References:

None
Annex. Draft TP for Section J.1 of 36.300
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. A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 31.3 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 1.3 s.
When CA is deployed frame timing, SFN and TDD-Config are aligned across cells that can be aggregated.

