Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG4 #55
R4-102009
Montreal, Canada, May 10 – 15, 2010

Agenda item:
8.8.1.5
Source: 
Qualcomm Incorporated
Title: 
Channel Arrangement for Carrier Aggregation
Document for:
Discussion
1. Introduction
In [1], a channel arrangement wherein the nominal spacing between component carriers is the minimum possible is proposed. In this contribution, we discuss the merits of this versus other possible arrangements.    
2. Discussion 
We first list some of the possible channel arrangements. The first option (“Option A”) as proposed in [1] limits the guard band between the 2 carriers to nearly 0 except possibly to allow for a small number of guard carriers for alignment with the raster. For example, in a 40 MHz BW [-20Mhz, 20 MHz], the two component carriers would roughly occupy [-18MHz, 0] and [0, 18 MHz]. Option A has the nice property that the guard band at the edge is maximized, making meeting ACLR and emissions requirements easier. Moreover, in the case the component carriers are of size 10 MHz, the occupied bandwidth is almost identical to that occupied by a 20 MHz native carrier. This means that many of the 20 MHz carrier requirements can be reused for the case of carrier aggregation using two 10 MHz carriers. Another advantage of option A is that one could introduce additional smaller carriers if the guard band is deemed too large. (This however may reinstate discussions on whether segments/extension carriers/small backward compatible CCs would need to be used.)  
But option A has some serious disadvantages as well. The main disadvantage is in the case where some of the eNBs use only one component carrier. Consider the example of a HeNB, for which carrier aggregation is not supported in the Rel 10 timeframe. If the HeNB occupies [-18, 0 MHz] then a UE operating on [0, 18MHz] experiences adjacent channel interference from the HeNB on the downlink and causes adjacent channel interference to the HeNB on the uplink. If on other hand the HeNB occupies [-19, -1] MHz, then interference is less of an issue. However the BW [-20,0] now has two types of carriers: one on [-19,-1] and one on [-18, 0] making the UE search and measurement procedures more complex and battery inefficient.  
Note that HeNBs are not the only example where some eNBs use only one CC while others use two. Other examples include (i) legacy eNBs, when some eNBs are not upgraded due to cost reasons and (ii) deployment boundaries wher spectrum allocation changes across the boundary. For this reason, we recommend that RAN4 analyze “Option B” where the total BW is broken into multiple partitions such that Rel 8 CCs with Rel 8 guard bands on either side are used. In the example above, Option B is the case where the component carriers occupy [-19,-1] and [1,19] MHz approximately. 
A third option C that falls somewhere between Options A and B could also be considered. We could provide for Rel 8 guard bandwidth between the two CCs (e.g. [-18.5, -0.5] and [0.5, 18.5] MHz) that mitigates adjacent channel issues as well as provides a guard band at the edge.   
3. Conclusion 

Option A (minimal guard between CCs) and one of Option B / Option C (at least Rel 8 guard between CCs) seem to capture all scenarios of interest. We therefore recommend that RAN4 further evaluate these two options as nominal scenarios. However, as is often the case, RAN4 may only want to prioritize one of the two options in the interest of workload in the Rel 10 timeframe. In this case, the use cases for the other option should be captured in the TR and it should be considered for future releases.    
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