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Introduction

In RAN#46, a Work Item on 4C-HSDPA was opened [1].  RAN2 held an email discussion, the outcome is described in [5]. Very few issues were agreed unanimously. We propose resolutions on the open issues in this contribution.
2
RAN2 potential impact
2.1
L2 impact
During the email discussion [5], there was a consensus to have one MAC-ehs entity as proposed in [6]. However, some questions were raised that we will try to address them.
2.1.1 RLC window size 

The RLC Peak rate is

RLC peak data rate = RLC PDU size*RLC window size/(RLC RTT+ RLC status prohibit timer/2)
While a larger RLC window size could help increase the peak data rate, it is not a preferred solution as it requires the RNC and the UE to implement very large memory to store all the received PDUs within the receiving window.
Proposal 1: Do not increase the maximum configurable RLC window size in Rel-10.
2.1.2 Number of reordering SDUs in a TTI

The number of reordering SDUs that can be transmitted in a TTI underwent much discussion for Release 8. The conclusion was to increase it to 44 when the UE is configured with DC-HSDPA and MIMO.
With the addition of more carriers, it is legitimate to ask whether we need to increase this number again.

However, it is important to note:

· It is not necessary to increase the number of reordering SDUs in a TTI in order to achieve the high data rates. It is sufficient to increase the size of the SDU itself. 

· Starting Rel 8, networks capable of either DC-HSDPA or MIMO, should implement a certain form of RLC PDU size adaptation in order to achieve the peak throughputs for a UE [8]. This could be better achieved if there is proper Node B to RNC communication regarding the quality of the downlink as reported from the UE.
· The processing power required at the UE grows with in proportion to the number of reordering SDUs per TTI. 

· It is easier to scale up the number of receivers by N, then to scale up the processing power of a UE by N.
Proposal 2: Use 44 as the maximum number of MAC-ehs PDU(s) received during one TTI for 4C-HSDPA.
Proposal 3: Send an LS to RAN3 to request adding Node B to RNC communication to help with the RNC selection of the RLC PDU sizes.

2.1.3 RAB combination restrictions

Since DCH is already supported in one carrier with DC-HSDPA, we do not see the logic for removing this support when more downlinks are added. The network can always revert to single carrier operation if needed. We also do not see the need for any restrictions.

Proposal 4: DCH is allowed with 4C-HSDPA as long as one uplink is configured. No further restrictions are necessary.

2.2
Mobility
Since no mobility related changes were made with the introduction of DB-HSDPA, a straightforward thing to do is to adopt prior agreements on DC-HSDPA and DB-HSDPA. Mobility can be based on the anchor carrier, which is never turned off.
Proposal 5:  The existing mobility schemes are used for 4C-HSDPA, no additional changes are needed.
2.2.1
Capability to search on the secondary carriers

This topic is treated in a separate contribution [7].
2.3
L3 Parameterization
2.3.1
General
The parameters needed for an additional downlink have been identified in Rel-8 and are grouped in the IE Downlink secondary cell info FDD. 

We will need to support a new HS-DPCCH design, and expand the number of times the Downlink secondary cell info FDD can be included in each of the configuration messages.
With the increased number of carriers, we need to define how the orders discussed in [3] will map to the configured carriers. A trivial solution is that the order in which they appear in the message, represents their number reference.
2.3.2
UE Categories

Regarding the categories, we would like to base the new categories on:

· The number of supported carriers

· The number of carriers with MIMO support

· The modulation support

We propose the following new categories for Rel-10.
	HS-DSCH category
	Maximum number of HS-DSCH codes received
	Minimum inter-TTI interval
	Maximum number of bits of an HS-DSCH transport block received within

an HS-DSCH TTI

	Total Number of soft channel bits
	Total Number of DL Carriers
	Total Number of DL Carriers in which MIMO is configured
	Supported modulations without MIMO operation in aggregated carriers
	Supported modulations with MIMO operation in aggregated carriers

	29
	15
	1
	27952
	518400
	3
	0
	QPSK, 16QAM
	QPSK, 16QAM

	30
	15
	1
	42192
	777600
	3
	0
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	31
	15
	1
	27952
	691200
	3
	1
	QPSK, 16QAM
	QPSK, 16QAM

	32
	15
	1
	42192
	1036800
	3
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	33
	15
	1
	27952
	864000
	3
	2
	QPSK, 16QAM
	QPSK, 16QAM

	34
	15
	1
	42192
	1296000
	3
	2
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	35
	15
	1
	27952
	1036800
	3
	3
	QPSK, 16QAM
	QPSK, 16QAM

	36
	15
	1
	42192
	1555200
	3
	3
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	37
	15
	1
	27952
	691200
	4
	0
	QPSK, 16QAM
	QPSK, 16QAM

	38
	15
	1
	42192
	1036800
	4
	0
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	39
	15
	1
	27952
	864000
	4
	1
	QPSK, 16QAM
	QPSK, 16QAM

	40
	15
	1
	42192
	1296000
	4
	1
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	41
	15
	1
	27952
	1036800
	4
	2
	QPSK, 16QAM
	QPSK, 16QAM

	42
	15
	1
	42192
	1555200
	4
	2
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	43
	15
	1
	27952
	1209600
	4
	3
	QPSK, 16QAM
	QPSK, 16QAM

	44
	15
	1
	42192
	1814400
	4
	3
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM

	45
	15
	1
	27952
	1382400
	4
	4
	QPSK, 16QAM
	QPSK, 16QAM

	46
	15
	1
	42192
	2073600
	4
	4
	QPSK, 16QAM, 64QAM
	QPSK, 16QAM, 64QAM


Proposal 6:  Adopt the above new categories for Rel-10.
2.3.3
Uplink load balancing by pre-configuration of uplink carrier
If the discussion in [3] results in the need for a pre-configuration of uplink carriers in order to achieve load balancing, then the following will be needed:
· RRC signalling to pre-configure three UL adjacent carriers

· Mobility procedures to support active set maintenance in the three carriers

3
Summary
It is proposed to evaluate the above approach to 4C-HSDPA and adopt a way forward on each topics:

Proposal 1: Do not increase the maximum configurable RLC window size in Rel-10.

Proposal 2: Use 44 as the maximum number of MAC-ehs PDU(s) received during one TTI for 4C-HSDPA.

Proposal 3: Send an LS to RAN3 to request adding Node B to RNC communication to help with the RNC selection of the RLC PDU sizes.

Proposal 4: DCH is allowed with 4C-HSDPA as long as one uplink is configured. No further restrictions are necessary.

Proposal 5:  The existing mobility schemes are used for 4C-HSDPA, no additional changes are needed.
Proposal 6:  Adopt the above new categories for Rel-10.
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