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1 Introduction
The feature of carrier aggregation for UMTS was firstly introduced in Rel-8 as DC-HSDPA, and the evolution continues in Rel-9 and Rel-10 as DC+MIMO, DC-HSUPA, and 4C-HSDPA. In Rel-11, a new work item of 8C-HSDPA was approved in [1] at RAN#50, in which the following objectives were agreed:
The 5-8 carrier transmission only applies to HSDPA physical channels.

The carriers belong to the same Node-B.

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

The carriers within one band are configured to be adjacent.

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.

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.

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.
In this contribution, we will have a general discussion on the potential RAN2 impacts brought by the introduction of 8C-HSDPA.
2 
Possible impacts of 8C-HSDPA
2.1 Mobility
The mobility procedures for Rel-8 DC-HSDPA, Rel-9 DC-HSUPA/DC+MIMO, and Rel-10 4-carrier HSDPA are based on the measurement on the serving HS-DSCH cell (which is same as the mobility scheme since Rel-6) except the definition of secondary active set for DC-HSUPA for the purpose of interference mitigation. For 8C-HSDPA in Rel-11, we believe the current mobility procedures for Rel-10 4C-HSDPA should be taken as the baseline.
It is an optional capability for DC-HSDPA capable UE in Rel-8/Rel-9 to search the secondary carrier without the compressed mode. The optional search capability was further enhanced in Rel-10 to search 2 additional carriers without compressed mode. With the introduction of 8-carrier HSDPA, it will be attractive for operators to deploy more carriers in the hotspot region, however the UE only with the capability to perform measurements on 2 additional carriers without compressed mode will still relies on compressed mode to search the additional secondary carriers. This will require longer gaps to do the inter-frequency measurement because of the increased number of secondary carriers to search, which will significantly degrade the downlink throughput. Hence it will be beneficial to enhance the UE capability to search more carriers without the need for compressed mode. However, the impacts to RAN2 and RAN4 specifications as well as the UE implementation complexity need to be carefully evaluated before the decision.
Proposal 1: 8C-HSDPA should take the existing mobility procedures for 4C-HSDPA as the baseline.

2.2 UE category
In order to reduce the fraction of 8C-HSDPA UEs in the market, as well as to reduce the complexity of network implementation, the methodology of UE category design for 8C-HSDPA should be investigated, this will be further discussed in [2].
Proposal 2: Discuss the methodology of UE category design for 8C-HSDPA.
2.3 RLC
Assuming that the RLC RTT is 70ms and the RLC status prohibit timer is 40ms, according to the formula below:

 RLC peak data rate = RLC PDU size*RLC window size/(RLC RTT+ RLC status prohibit timer/2) 
We can get the RLC peak data rate of 273Mbps, which can not satisfy the requirement of 345.6Mbps for 8C-HSDPA with MIMO in the physical layer. In order to reach the RLC peak data rate of 345.6Mbps, one option is to keep the current RLC window size of 2047 unchanged and extend the maximum RLC PDU size to at least 15000 bits, another option is to keep the current maximum RLC PDU size of 12000bits unchanged while extending the RLC window size. This will be further discussed in [3] by means of system simulation.
Proposal 3: Discuss whether RLC window size needs to be extended to support the peak rate of 345.6Mbps for 8C-HSDPA.
2.4 MAC
In order to alleviate the UE L2 processing effort, for DC-HSDPA the number of reordering SDUs per TTI were restricted to 26. For DC-HSDPA combined with MIMO, the restriction was increased to 44 and was kept unchanged for 4C-HSDPA.
Assuming both the RLC window size and the maximum RLC PDU size will not be increased for 8C-HSDPA, then MAC can achive the peak data rate at:


MAC peak data rate＝maximum RLC PDU size×SDU number per TTI/TTI length=1500*8*44/2=264Mbps
This can not satisfy the requirement of 345.6Mbps for 8C-HSDPA with MIMO in the physical layer, which means the limitation of number of reordering SDUs per TTI needs to be extended for 8C-HSDPA. The exact number could be decided at a later stage after RAN2 decides whether to extend the RLC window size or not.
Proposal 4: For 8C-HSDPA increase the number of reordering SDUs per TTI. The exact number could be decided at a later stage after RAN2 decides whether to extend the RLC window size.
In Rel-9 the TSN length had been extended from 6 bit to 14 bit, and correspondingly the maximum MAC-ehs window size was increased up to 16384/2=8192. However for 4C-HSDPA, the maximum MAC-ehs window size that could be configured was only up to 128, which was decided based on the reordering requirement of 4C-HSDPA for the worst case.
For 8C-HSDPA, assuming at most 3 HARQ retransmissions, in the worst case the required MAC-ehs reordering depth is:

(6×16-1)*3=285

Therefore for 8C-HSDPA the MAC-ehs window size needs to be extended to 256.
Proposal 5: For 8C-HSDPA increase the maximum MAC-ehs window size to 256.
3 Conclusion
In this contribution, we made a general discussion on the potential RAN2 impacts brought by the introduction of 8C-HSDPA. RAN2 is kindly asked to discuss and agree on the following proposals:
Proposal 1: 8C-HSDPA should take the existing mobility procedures for 4C-HSDPA as the baseline.

Proposal 2: Discuss the methodology of UE category design for 8C-HSDPA.

Proposal 3: Discuss whether RLC window size needs to be extended to support the peak rate of 345.6Mbps for 8C-HSDPA.
Proposal 4: For 8C-HSDPA increase the number of reordering SDUs per TTI. The exact number could be decided at a later stage after RAN2 decides whether to extend the RLC window size.
Proposal 5: For 8C-HSDPA increase the maximum MAC-ehs window size to 256.
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