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1. Introduction
During RAN2 #70, multiple companies volunteered to work on the 25.331 CR for the 4C-HSDPA work item. Qualcomm shared [1] on the RAN2 reflector, requesting input on the desired tabular format for 4C-HSDPA.
2. Email discussion 
During the email discussion, two alternate proposals were shared [1] and [2]. The main difference between the two proposals is that [1] provides a more flexible configuration that can avoid resending parameters known at the UE in some scenarios.
3. Qualcomm’s tabular proposal
Qualcomm’s tabular proposal adds a list of up to two elements to each reconfiguration message:
	Additional downlink secondary cell info FDD
	OP
	1 to <maxAddSecDL>
	
	
	REL-10

	>Additional Downlink secondary cell info FDD
	MP
	
	Downlink secondary cell info FDD 10.3.6.31a
	FDD only
	REL-10


Where the added parameter is an update to the Rel-8 IE “Downlink secondary cell info FDD”, with two new parameters parameters:

10.3.6.31a
Downlink secondary cell info FDD

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	New Carrier ID
	CV-NoUL
	
	Integer (2..4)
	The downlink secondary cell associated with an uplink secondary cell has an ID equal to 2. Absence of this IE means that this downlink secondary cell, not associated with an uplink secondary cell, has an ID equal to its order of appearance in the message, starting with 3.
	REL-10

	CHOICE Configuration info
	MP
	
	
	
	REL-8

	>Continue
	
	
	(no data)
	Used in reconfigurations without interruption of dual cell operation.
	REL-8

	>>Old Carrier ID
	OP
	
	Integer (2..4)
	Absence of this IE means that it is equal to the New Carrier ID value.
	REL-10

	>New configuration
	
	
	
	
	REL-8

	>>[ … new configuration .. ]
	
	
	
	
	

	Secondary cell MIMO parameters
	OP
	
	10.3.6.72b Secondary cell MIMO parameters
	FDD only
	REL-9

	Note 1:
The list of HS-SCCH(s) is assumed to be indexed starting from one.


	Condition
	Explanation

	Not64QAM
	This IE is optionally present if 64QAM is not configured and MAC-ehs is configured. Otherwise it is not needed.

	NoUL
	This IE is optionally present if this downlink secondary cell is not associated with an uplink secondary cell.


The purpose of the two new parameters (New Carrier ID and Old Carrier ID) is to allow an easy and efficient implementation of RAN1’s desire expressed in [3]:

· The 1st, 2nd and 3rd secondary serving HS-DSCH cells will be indicated to the physical layer by higher layers. 

· If two uplink frequencies are configured, the 1st secondary serving HS-DSCH cell is paired with the secondary uplink frequency.

While it is possible to derive the numbering implicitely (as shown by the Ericsson proposal), the Qualcomm proposal is more efficient when the network wants to reconfigure the UE as follows. In the following, Bx is the Band x, Fyy is the carrier frequency yy, A denotes the Anchor, Sx is the Secondary serving HS-DSCH cell number x, and U is a DL frequency associated with a secondary uplink.

F1(A,B1), F10(S1,B2)
->
F1(A,B1), F2(S1,B1,U), F10(S2,B2)  (adding an uplink to a dual band operating UE)
 +variants: 
  F1(A,B1), F10(S1,B2), F11(S2,B2)               ->      F1(A,B1), F2(S1,B1,U), F10(S2,B2), F11(S3,B2)
  F1(A,B1), F10(S1,B2), F11(S2,B2),F12(S3,B2)   ->      F1(A,B1), F2(S1,B1,U), F10(S2,B2), F11(S3,B2)
  F1(A,B1), F10(S1,B2), F11(S2,B2),F12(S3,B2)   ->      F1(A,B1), F2(S1,B1,U), F10(S2,B2)
  F1(A,B1), F10(S1,B2), F11(S2,B2),F12(S3,B2)   ->      F1(A,B1), F2(S1,B1,U), F11(S2,B2)
  F1(A,B1), F10(S1,B2), F11(S2,B2),F12(S3,B2)   ->      F1(A,B1), F2(S1,B1,U), F12(S2,B2)
  F1(A,B1), F10(S1,B2), F11(S2,B2),F12(S3,B2)   ->      F1(A,B1), F2(S1,B1,U), F11(S2,B2), F12(S3,B2)

F1(S1,B1), F2(A,B1)
->
F1(S2,B1), F2(A,B1), F3(S1,B1,U) (adding an uplink to a single band operating UE)
  +variants:
   F1(S2,B1), F2(A,B1), F10(S1,B2)               ->      F2(A,B1), F3(S1,B1,U), F10(S2,B2)
   F1(A,B1), F2(S2,B1), F10(S1,B2)               ->      F1(A,B1), F2(S1,B1,U), F10(S2,B2) 
  +more possible variants like derived above.
In addition, Qualcomm’s CR contained changes to signal the UE capabilities for 4C and basic Rel-10 signalling updates.

4. Ericsson’s tabular proposal
In contrast, Ericsson’s proposal adds these two IEs for the reconfiguration messages:

	Second downlink secondary cell info FDD
	OP
	
	Downlink secondary cell info FDD 10.3.6.31a
	FDD only
	REL-10

	Third downlink secondary cell info FDD
	OP
	
	Downlink secondary cell info FDD 10.3.6.31a
	FDD only
	REL-10


On the surface, this proposal looks simpler, but, we have the following comments:

· It is not necessarily true that this structure is simpler to implement than a loop of IEs. Programmers prefer to use loops to treat multiple IEs, instead of having to introduce logic to parse multiple optional parameters that might be or might not be there. 

· It is not a given that the “Downlink secondary cell info FDD” will be unchanged in Rel-10. Ongoing RAN1 discussions might still require RAN2 changes. In that case, one of the stated advantages of this approach would be lost. 
· The reconfigurations described above will require a full reconfiguration to be resent, and thus avoidable usage of the air interface resources.
5. Comparison and Conclusion
We have presented and compared two proposals to expand the configuration messages in Rel-10 in order to implement 4C-HSDPA.
We do prefer our proposal, of course, but Ericsson’s proposal is also acceptable, if there is a majority of companies supporting it in RAN2.

References
[1]
R2-103804
25.331 CR Introduction of 4C-HSDPA, 
Qualcomm Incorporated

[2] draft25331_CRxxxx_(Rel-10)_4C (100617 1620), Email:

From: Kai-Erik Sunell <kai-erik.sunell@ericsson.com>

To: 3GPP_TSG_RAN_WG2@LIST.ETSI.ORG
Date: Thu, 17 Jun 2010 07:52:16 -0700 (PST)
[3]
R2-102673, LS on Secondary Serving HS-DSCH Cell Indication in 4C-HSDPA






3GPP


