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1 Introduction
In TSG-RAN#46 a new work item, “Four Carrier HSDPA”, was approved [1]. In the WI description, it is indicated that the aggregation of 3 or 4 carriers will be done either in one band or in two separate bands. In [2], a number of scenarios of different band combinations have been proposed. Some of the UE implementation issues are discussed in this contribution. 
2 Discussion

The scenarios proposed in [2] all use the same band combinations that were used already in the Rel-9 DB-DC-HSDPA, one band combination per geographical region. The scenarios are repeated in Table 1  below for the reader’s convenience. It is further proposed that DC-HSUPA is supported in all scenarios.  
	Region
	Scenario
Set
	Band A
	Band B

	
	
	(Band number, Number of DL carriers)
	(Band number, Number of DL carriers)

	1
	1-1
	(I, 4)
	N/A

	
	1-2
	(I, 3)
	N/A

	
	1-3
	(I, 3)
	(VIII, 1)

	
	1-4
	(I, 2)
	(VIII, 1)

	2
	2-1
	(II, 3)
	(IV, 1)

	
	2-2
	(II, 2)
	(IV, 2)

	
	2-3
	(II, 2)
	(IV, 1)

	
	2-4
	(II, 1)
	(IV, 2)

	3
	3-1
	(I, 2)
	(V, 2)

	
	3-2
	(I, 2)
	(V, 1)

	
	3-3
	(I, 1)
	(V, 2)

	
	3-4
	(V, 3)
	N/A


Table 1: Band combination scenarios for the 3 regions.
Since the band combinations were deemed feasible for Rel-9 DB-DC-HSDPA, one may assume that they will also hold for 4C-HSDPA scenarios. The additional complexity associated with having more adjacent carriers in one or two of the bands may have to be assessed, though. 

One particular issue to address, regardless of the operation in dual bands, is the number of consecutive carriers that can be aggregated in each band. One starting point could be to refer to [3], where the operation of different system bandwidths for LTE in different bands is listed, see e.g. Table 5.6.1-1. A subset of the bands, corresponding to the bands present in Table 1 above, is extracted and listed in Table 2 below. 
	E-UTRA band / channel bandwidth

	E-UTRA Band
	1.4 MHz
	3 MHz
	5 MHz
	10  MHz
	15 MHz
	20  MHz

	1
	
	
	Yes
	 Yes
	 Yes
	 Yes

	2
	Yes
	Yes
	Yes
	Yes
	Yes[1]
	Yes[1]

	4
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes

	5
	Yes
	Yes
	Yes
	Yes[1]
	
	

	8
	Yes
	Yes
	Yes
	Yes[1]
	
	


Table 2  Excerpt of Table 5.6.1-1 in 36.101, with supported E-UTRA channel bandwidths
A “Yes” in Table 2 indicates that the bandwidth is supported in the particular band, the note [1] indicates that certain relaxations in receiver performance and/or UL allocation is applied. The entries in the table apply to LTE, but give an initial indication of the number of adjacent HSPA carriers that is feasible to aggregate. Comparing Tables 1 and 2, one can observe that the entries corresponding to all scenarios in Table 1 are marked “Yes” in Table 2, except for scenario 3-4, where 3 adjacent carriers are combined in band V. One should however bear in mind that for LTE, the uplink and downlink bandwidths are symmetrical, which is not necessarily the case for HSPA. In particular, it is not so when 3 or 4 carriers are aggregated in the DL, since at most 2 carriers are used in the UL. When it was decided what combinations to support for LTE, it was mostly the UL allocation and its effect on the receiver performance that was setting the limits. Thus, since the UL allocation is limited to 2 HSUPA carriers within the scope of the 4C-HSDPA work item, it may very well be possible to support also 3 adjacent DL carriers in band V. Possible restrictions in the UL, and/or relaxations in UE performance for some combinations is FFS. This is just an extension of the work that is currently ongoing to secure the RF requirements for DC-HSUPA operation.
Another issue, more related to simultaneous operation in dual bands, was identified already in the DB-DC-HSUPA work item. The particular arrangement of UL and DL frequencies for band combination II and IV gives rise to special filter solutions. Correspondingly, the receiver sensitivity was relaxed for this combination compared to operation in each band individually. It is not expected that this will change dramatically when more than one carrier is used in each band, but this has to be studied in more detail. 
3 Conclusion

The proposed band combinations to be used for 4C-HSDPA that are presented in [2] are deemed feasible for implementation from a UE perspective. The band combinations were introduced already in the Rel-9 WI on DB-DC-HSUPA, then with one carrier per band. Also DC-HSDPA and DC-HSUPA operation in each band separately is allowed, so there are no fundamental problems to be expected from allowing the proposed combinations. However, detailed studies should be performed by RAN4 on possible required performance relaxations arising from aggregating more than two DL carriers. 
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