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1 Introduction
During RAN2#70 in Montreal, hot discussions were made regarding the band combination signalling for 4C-HSDPA in [1], [2], [3], [4]. Although no consensus was reached in terms of final solution, several forward alternatives were given by Chairman as below: 

A-Indicate support for the different band combination scenarios in a new table


- There can be optimizations on listing 1 band combination that is a superset of a number of combinations (2, 2) =>(2,1) for a particular band combination

B-Reuse the existing rel’9 band combination table


- Single band:



- The maximum number of DL carriers supported per band is indicated separately


Dual band:



-alt 1: The support for different DL carrier scenarios (1,1), (2,1), (1,2), (1,3), (3,1), (2,2) can be indicated separately per band combination



- alt 2: The maximum number of DL carriers supported per band is indicated separately per band combination

Additional signalling related to UL signalling:


- The number UL carriers supported per band 


- The number UL carriers supported per scenario of band combinations
In this contribution, we would like to issue our opinion for this issue.
2 Discussion                                                                                                                                                  

As discussed, 4C-HSDPA poses bigger challenges for UE to signal the information of supported bands and band combinations than single-band HSPA+ and DB-DC HSDPA.
As specified in 25.331, for single-band capability, the UE signals the information of supported bands in the IE "UE radio access capability extension" since Rel. 99. up until Rel. 9, including DC HSDPA and DC HSUPA operations. There seems no doubt that for single-band 4C-HSDPA operation, UE shall signal information of supported bands in the same way as specified in Rel. 9, keeping backward compatibility, and shall signal the new IEs maximum number of UL adjacent carriers and maximum number of DL adjacent carriers respectively per band , avoiding any risky mis-configurations. Unlike other reference documents where the item “bandwidth” is used, we think the item “maximum number of UL/DL adjacent carriers” is closer to the issue’s essence. E.g. potentially bandwidth =20M may not definitely mean that RNC is allowed to configure 4 adjacent carriers (including anchor carrier) in that band. The scheme is illustrated as table 1 below:
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Frequency band specific capability list
	MP
	1 to <maxFreqbandsFDD>
	
	The network should ignore the entry that includes the ‘extension indicator’.
	

	>Frequency band
	MP
	
	Enumerated(Band I, Band II,
	
	

	
	
	
	Band III,
	
	REL-5

	
	
	
	Band VI, Band IV, Band V, Band VII, extension indicator)
	The setting of the value ‘extension indicatior’ by the UE is not specified in the specification.
	REL-6

	>Frequency band 2
	OP
	
	Enumerated(Band VIII, Band IX, Band X, Band XI, Band XII, Band XIII, Band XIV, Band XIX, Band XXI, extension Indicator)
	This IE indicates the supported frequency bands Band VIII and beyond.

The setting of the value ‘extension indicatior’ by the UE is not specified in the specification.
Six spare values are needed
	REL-6

	> Maximum number of UL adjacent carriers
	OP
	
	Enumerate(2,3,4)
	This IE indicates maximum supported number of UL adjacent carriers.
	REL-10

	> Maximum number of DL adjacent carriers
	OP
	
	Enumerate(2,3,4)
	This IE indicates maximum supported number of DL adjacent carriers.
	REL-10


Table 1: extend Frequency band specific capability list.
It’s worth noting that for new IEs maximum number of UL adjacent carriers and maximum number of DL adjacent carriers, we exclude value 1 in their enumerates, because we think it is redundant. If any frequency band is supported, it means at least anchor carrier can be supported.

The disadvantage of above scheme is to introduce too much signaling, so we are concerned whether any restriction from RAN4 should be applied to above new IEs, e.g., the maximum number of UL adjacent carriers is always equal to maximum number of DL adjacent carriers, so that the signaling can be half reduced.    
Proposal 1: Reuse the existing RRC signalling for per band support, and indicate explicitly the maximum number of UL adjacent carriers and maximum number of DL adjacent carriers per band by additional signalling. Consider whether any restriction should be applied. 
As specified in 25.331, for dual-band capability, the UE signals the information of supported band combinations in the IE “Radio Access Capability Band Combination List” as shown in table 2. We prefer to reuse this IE as much as possible and add up new band combination entries for 4C-HSDPA to the existing band combination table 3 for DB-DC HSDPA. It might be debatable whether the maximum number of band combination 16 is sufficient or needs to be extended for 4C-HSDPA, but we prefer to keep the value to 16. Regarding the issue how to signal (3,1), (1,3),(2,3) etc for each band combination, we prefer to adopt the scheme similar as proposed in [4] but with a few modifications. With the same reasons as above, we prefer to introduce the IEs Maximum number of UL adjacent carriers in band A, Maximum number of UL adjacent carriers in band B, Maximum number of DL adjacent carriers in band A, Maximum number of DL adjacent carriers in band B. The advantage of such scheme is straightforward and easily extendable in future when any high-dimensional multi-carriers come into play. The disadvantage compared with schemes proposed in [2], [3] is more signaling overhead. We are concerned whether any restriction from RAN4 should be applied to the new IEs, so that the signaling overhead can be reduced as well.
	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version


...

	Radio Access Capability Band Combination List
	OP
	1 to 16
(16 had better be kept! )
	
	The absence of this IE indicates that the UE does not support Dual Band Operation. 
	REL-9

	>Band Combination 
	MP
	
	Integer(1..256)
	The integer value n indicates that the nth DB-DC Configuration in table 5.0AA in [21] is supported by the UE.
	REL-9

	> Maximum number of UL adjacent carriers in band A
	OP
	
	Enumerate(2,3)
	This IE indicates  maximum supported  UL adjacent carriers per band A and B.
	REL-10

	> Maximum number of UL adjacent carriers in band B
	OP
	
	Enumerate(2,3)
	
	REL-10

	> Maximum number of DL adjacent carriers in band A
	OP
	
	Enumerate(2,3)
	This IE indicates  maximum supported DL adjacent carriers per band A and B.
	REL-10

	> Maximum number of DL adjacent carriers in band B
	OP
	
	Enumerate(2,3)
	
	REL-10


Table 2: extend Radio Access Capability Band Combination List
	HSDPA Configuration
	UL Band
	DL Bands

	1
	I or VIII
	I and VIII

	2
	II or IV
	II and IV

	3
	I or V
	I and V

	4
	I or III
	I and III

	5
	I or XI
	I and XI


Table 3: band combination entries for 4C-HSDPA
It’s worth noting that for new IEs “Maximum number of UL adjacent carriers in band A” etc in table 2, we exclude value 1 in their enumerates, because we think it is redundant. If any frequency band combination is supported, it means at least one carrier can be supported per band A and B.

Proposal 2: Reuse the existing RRC signalling for band combination support, and extend the band combination table in the way shown in table 2 and 3. Keep the maximum number of supported band combination 16. 
3 Conclusion
RAN2 is kindly asked to think about following proposals:
Proposal 1: Reuse the existing RRC signalling for per band support, and indicate explicitly the maximum number of UL adjacent carriers and maximum number of DL adjacent carriers per band by additional signalling. Consider whether any restriction should be applied. 
Proposal 2: Reuse the existing RRC signaling for band combination support, and extend the band combination table in the way shown in table 2 and 3. Keep the maximum number of supported band combination 16. 
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