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1 Introduction
At RAN#50, a new Rel-11 work item 8C-HSDPA was approved see [1], in which the following objectives were agreed:
a. The 5-8 carrier transmission only applies to HSDPA physical channels.

b. The carriers belong to the same Node-B.

c. The carriers are configured to be spread across 1 or 2 bands.

d. The carriers within one band are configured to be adjacent.

e. Identification of which limited number of combinations (including which combinations of numbers of downlink carriers per band in the dual-band case and which carriers use MIMO) that should be targeted as part of the work item. The combinations developed under this WI will be added to the WID in RAN#52.
f. Functionality currently defined for DC-HSDPA in combination with MIMO, DC-HSUPA, DB-HSDPA and 4C-HSDPA should be re-used unless non-re-use can be justified by clear benefits.
g. Since an independent design of 5-8 carriers HSDPA and DC-HSUPA is preferred, the work should assess the benefits of compatibility with single UL carrier operation while minimizing the required changes to existing features and channel structures. 
With the introduction of 8C-HSDPA, some initial consideration and RAN2 impact analysis are discussed in this contribution.
2 
8C-HSDPA considerations and impact analysis
2.1 UE categories
As it can be expected that only high end UEs support 8-carrier HSDPA operation and to decrease the network implementation complexity, reduce test efforts, as well as to avoid the fraction of 8C-HSDPA UEs in the market, also based on 4C UE categories approach, it seems reasonable to limit the number of 8C-HSDPA UE categories to four new UE categories, all proposed new UE categories supports 64QAM and maximum of code rate of one, as shown in Table 1.
	HS-DSCH category
	Total number of DL Carriers
	Max. number of DL carriers with MIMO configured
	Supported modulations 
	Highest turbo code rate 

	33
	6
	0
	QPSK, 16QAM, 64QAM
	1

	34
	6
	6
	QPSK, 16QAM, 64QAM
	1

	35
	8
	0
	QPSK, 16QAM, 64QAM
	1

	36
	8
	8
	QPSK, 16QAM, 64QAM
	1


Table 1 Proposed 8-carrier HSDPA UE categories
Proposal 1: Four new 8C-HSDPA UE categories are proposed 6 carriers capable UE without MIMO, 6 carriers capable UE with MIMO, 8 carriers capable UE without MIMO and 8 carriers capable UE with MIMO. 
2.2 RLC
According to MAC specification, if "Flexible RLC PDU size" is configured, the maximum size of the data field of the RLC PDU is 1503 octets, see [3]. Assuming an RLC RTT of 100 msec and the Maximum RLC AM Window Size is 2047, see chapter 10.3.3.34 in [4]. 

A rough estimate of the maximum 8C RLC peak data rate＝maximum RLC PDU size×Maximum RLC AM Window Size×8/RLC RTT =1503∙2047∙8/100 ≈ 246 Mbps
Consequently, the required RLC peak data rate of 336 Mbps for 8C-HSDPA with MIMO cannot be attained within the constraints set by the current standard and therefore it seems reasonable to increase the maximum usable RLC window size by increasing the RLC SN space from 12 to 14 bits.
Proposal 2: Extend RLC window size by increasing the SN space from 12 to 14 bits to support the peak rate of 336 Mbps.
2.3 MAC

The reordering SDUs in one TTI can belong to different priority queues and at most 3 priority queues, if the TSN field extension for MAC-ehs entity is configured, which is the case for 4C-HSDPA, then MAC-ehs PDU(s) received during one TTI can not contain more than 44 reordering SDUs, see [2].

Therefore, it seems reasonable to set the upper limit for 8C-HSDPA to double that of 4C-HSDPA, i.e. 88 reordering SDUs per TTI.

Proposal 3: Increase the number of reordering SDUs per TTI to 88.
Increasing the RLC window size to achieve the required 336 Mbps peak data rate for 8C-HSDPA would request to increase the MAC-ehs window size. Currently, for 4C-HSDPA, the maximum configured MAC-ehs window size is 128, for 8C-HSDPA it seems reasonable to double the size of MAC-ehs window size to 256.

Proposal 4: Discuss whether to increase the maximum MAC-ehs window size to 256 for 8C-HSDPA.

3 Conclusion
RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: Four new 8C-HSDPA UE categories are proposed 6 carriers capable UE without MIMO, 6 carriers capable UE with MIMO, 8 carriers capable UE without MIMO and 8 carriers capable UE with MIMO.
Proposal 2: Extend RLC window size by increasing the SN space from 12 to 14 bits to support the peak rate of 336 Mbps.
Proposal 3: Increase the number of reordering SDUs per TTI to 88.
Proposal 4: Discuss whether to increase the maximum MAC-ehs window size to 256 for 8C-HSDPA.
4 References
[1] RP-101419, “8C-HSDPA WID”, RAN#50
[2] 3GPP TS 25.321 V10.2.0, Medium Access Control (MAC) protocol specification
[3] 3GPP TS 25.322 V10.0.0, Radio Link Control (RLC) protocol specification
[4] 3GPP TS 25.331 V10.3.1, Radio Resource Control (RRC) protocol specification





















