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1. Introduction
RAN50 approved a new WI: 8C-HSDPA in [1] with following objectives: 
· Specify 5-8 cell HSDPA operation in combination with MIMO for the following scenarios:

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. 
· Introduce the functionality in the relevant specifications of

a. UL and DL control channel structure
1. The work should focus on reusing existing structures as much as possible. 

b. L2/L3 protocols

b.1   The Layer 1/2/3 protocols shall be designed in such a way that they would not require changes to support non-adjacent channels in same band 

c. UTRAN network interfaces

d. UE RF core requirements with the work task breakdown 
……
In parallel to the progress and achieved consensus in RAN1, this paper is dedicated to provide some initial thoughts about corresponding RAN2 impacts due to 8C-HSDPA.
2. Discussions
8C-HSDPA operation in Rel-11 can be viewed as 4 additional secondary serving HS-DSCH cells on top of the already specified 4C-HSDPA operation in Rel-10. Following the convention, we may refer the 4 additional secondary serving HS-DSCH cells as 4th ,5th,6th,7th secondary serving HS-DSCH cell respectively, or shortly notated as: 4th,5th,6th,7th HS cell. As already concluded in RAN1, 4th ,5th,6th,7th HS cells have exactly the same functional performance and logic handling as the 1st, 2nd, 3rd HS cells specified in the context of 4C-HSDPA. In that sense, 4th,5th,6th,7th HS cells have neither dependency among themselves nor dependency on 1st, 2nd, 3rd HS cells, so 8C-HSDPA is purely dimensional extension of 4C-HSDPA. Therefore the 4C-HSDPA associated IE Structs in RRC/NBAP/RNSAP can be rescaled wherever possible, and the corresponding resource paring way among RNC/NB/UE can be maintained.

Proposal 1: To rescale 4C-HSDPA associated IE Structs in RRC/NBAP/RNSAP for 8C-HSDPA.
During the discussion of DC-HSDPA and 4C-HSDPA, the corresponding impacts analysis towards L2 protocols have been investigated extensively. The current 4C-HSDPA MAC-ehs structure is justified for supporting maximum 4 HARQ entities and handling maximum 8 active HARQ processes per TTI with least complexity. To enable 8C-HSDPA operation, the most straightforward extension is to enable MAC-ehs support maximum 8 HARQ entities and maximum 16 active HARQ processes per TTI. 
Proposal 2: To add up 4 additional HARQ entities on top of 4C-HSDPA MAC-ehs so as to handle maximum 8 DL carriers and 16 active HARQ processes per TTI.
Since DC-HSDPA+MIMO operation, in order to prevent TSN window stalling of HARQ processes, HARQ reordering depth needs to be increased, so TSN size was extended from 6 bits to 14bits (octet aligned). Based on current processing capability of 4C-HSDPA+MIMO capable UE, which supports maximum 16 active processes per HARQ RTT from RAN2 specification point of view, hence for 8C-HSDPA+MIMO capable UE, 16 (number of active processes per HARQ RTT)*16 (maximum active HARQ processes per TTI) = 256 TSN shall be consumed at least. Even taken into account the multiple number of reordering RLC PDU per MAC-ehs PDU e.g. 44, it’s still quite optimistic that 14 bits TSN field can cover the requirement of reordering depth for 8C-HSDPA+MIMO operation. Therefore there should be no change towards the MAC-ehs PDU format.
Proposal 3: No change of MAC-ehs PDU format is needed for 8C-HSDPA. 

For 8C-HSDPA+MIMO operation, the peak data rate is supposed to be around 340Mbps. Assuming single RLC entity is transmitting with current full window size of 2048, the maximum flexible RLC PDU size is 1503 bytes, the average RLC RTT is 80ms, the average RLC status prohibit time for high traffic is 40ms, then according to following formula: 
RLC peak data rate = RLC PDU size*RLC window size/ (RLC RTT+ RLC status prohibit timer/2)
We obtain the RLC maximum sustainable data rate around 246Mbps, which is smaller than 340Mbps. Hence for single RLC entity, current RLC window size can’t provision enough data to achieve the 8C-HSDPA peak date rate, so RLC window size should be extended. It is well acknowledged that in bad radio condition, RLC PDU of big size (>800 bytes) shall degrade the RLC throughput performance due to more MAC-ehs segmentations compared to RLC PDU of middle size. Let’s take the moderate RLC PDU size of 500 bytes together with above parameters for calculation; we can derive the required RLC window size that is around 8500, with which single RLC entity can provision the 8C-HSDPA peak data rate with good performance. The new RLC window size shall lead to SN field extension in RLC PDU format as well as more complicated handling and parameter tuning between UE and RNC side. 
Proposal 4: The RLC window size for 8C-HSDPA should be extended, and its concrete value for good RLC throughput performance is FFS. 

To avoid more complexity, we may follow the principle of RLF handling from 4C-HSDPA. When physical channel failure is detected with 4th,5th,6th,7th secondary DL carrier, no physical channel re-establishment or RLF should be made. The 4C-HSDPA mobility procedure is still based on anchor carrier and the 1st, 2nd, 3rd secondary DL carriers don’t contribute to the mobility measurement evaluation at all. For 8C-HSDPA, we are open at this phase whether similar anchor based mobility procedure should be assumed and we hope more research work be done in Rel-11 timeframe. Besides, it’s FFS whether more powerful inter-frequency measurement without CM capability should be introduced. 
Proposal 5: FFS of non-anchor carrier based mobility procedure and more powerful inter-frequency measurement without CM capability for 8C-HSDPA.
For 4C-HSDPA, when only one UL carrier is configured, the DCH channel can co-exist with 1st, 2nd, 3rd secondary DL carriers but DCH channel is restricted on primary DL carrier. From RAN2 specification point of view, supporting DCH together with 8 DL carriers can reduce the need to handle different releases differently, and we see no strong reasons to prohibit co-existence of DCH with 8 DL carriers in Rel-11.
Proposal 6: To allow co-existence of DCH with 8 DL carriers in Rel-11 when single UL carrier is configured.
For 4C-HSDPA, CPC configurations are commonly applied across 4 DL carriers with single DRX state machine. Such mechanism can avoid signalling overhead and complex logic processing among 4 DL carriers. 8C-HSPDA may follow such conventional mechanism to enjoy further benefits. However, 8C-HSDPA, which is most likely to operate in dual bands in practical deployment, is supposed to be of more power consumption than 4C-HSDPA, so the tradeoff-relation between complexity and power saving may be changed. The prior proposed but not adopted power saving techniques for multi-carrier operation had better be revisited by RAN1. 
Proposal 7: To determine whether CPC configurations are still commonly applied across 8 DL carriers with single DRX state machine or adopt certain kind of power saving technique for 8C-HSDPA.
In addition to the issues listed above, other major issues such as UE’s RF module capabilities for adjacent aggregation, the signalling for carrier combinations, UE category as well as HS-SCCH order control mechanism should be also addressed for 8C-HSDPA, and we assume they should be mostly in line with the approach taken for 4C-HSDPA.

3.  Conclusions
RAN2 is kindly asked to discuss following proposals:
Proposal 1: To rescale 4C-HSDPA associated IE Structs in RRC/NBAP/RNSAP for 8C-HSDPA.
Proposal 2: To add up 4 additional HARQ entities on top of 4C-HSDPA MAC-ehs so as to handle maximum 8 DL carriers and 16 active HARQ processes per TTI.
Proposal 3: No change of MAC-ehs PDU format is needed for 8C-HSDPA.  

Proposal 4: The RLC window size for 8C-HSDPA should be extended, and its concrete value for good RLC throughput performance is FFS. 

Proposal 5: FFS of non-anchor carrier based mobility procedure and more powerful inter-frequency measurement without CM capability for 8C-HSDPA.

Proposal 6: To allow co-existence of DCH with 8 DL carriers in Rel-11 when single UL carrier is configured.
Proposal 7: To determine whether CPC configurations are still commonly applied across 8 DL carriers with single DRX state machine or adopt certain kind of power saving technique for 8C-HSDPA.
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