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1. Introduction
The new WI for MPT-HSDPA got approved in [1] at RAN#53 per its predecessor SI. At the moment, RAN1&2 are focusing on study of compatibility and practical MPT-HSDPA scenarios together with MC-HSDPA (we refer them as MPT-HSDPA modes below). At RAN2#75bis, some paper was contributed discussing about how to (de)activate UE via L1 orders between different MPT-HSDPA modes. For simplicity, the idea of pre-configuration plus (de)activation via L1 orders as explained in [2] is limited to intra-NodeB scenario, where the L1 order mechanism for MPT-HSDPA is quite similar with that for MC-HSDPA, and can be well controlled by NW. In this contribution, we shall provide our further views in this regard.
2. Discussions
Over time, from MC-HSDPA to SF-aggregation/switch to more diversified MPT-HSDPA mode discussed today, user experiences and NW performances are supposed to be improved further via dynamic load balancing for given system capacity. The benefit of dynamic load balancing has already been observed for both downlink and uplink in MC-HSDPA context before, and is also anticipated for various MPT-HSDPA operations today.
NodeB has more real time knowledge of UE in terms of RF conditions and UL&DL traffic loads, and according to those, NodeB can change UE between different MPT-HSDPA modes more quickly on TTI basis via L1 orders, so that larger load balancing gain can be achieved than the case of L3 reconfiguration. (De)activation via L1 order takes advantages over L3 reconfiguration, in terms of quicker link adaptation, shorter CP latency and less resultant L3 signalling etc, but meanwhile, UE can also be suffering from excessive pre-configurations and gain loss sometimes due to lack of global visions as seen by RNC. We shall provide our elaborations as follows:
The framework for intra-NodeB L1 order (de)activation mechanism can be found in [2] as below:
Step 1: The RNC pre-configures the UE and the NodeB with a set of Multiflow configurations (e.g. cells or frequencies) that could potentially be used for Multiflow HSDPA transmission.
Step 2: The NodeB can activate and de-activate certain configurations via existing (re-usable) physical layer (HS-SCCH) orders, based on specific NodeB conditions, constraints or preferences.

We believe above L1 order (de)activation mechanism can work well in principle, but in order to make such mechanism more practical, several issues must be considered.
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Figure 1: L1 order (de)activation for single-frequency MPT-HSDPA
We take SFDC capable UE in single frequency NW shown in Figure 1 for example, in order to understand the benefits of above intra-NodeB L1 order (de)activation mechanism as follows: 
UE is in SFSC mode, locating near cell border between Pcell (current primary serving cell) and two potential intra-NodeB secondary cells: Scell T3, Scell T4. Via UE Pilot intra-frequency measurements&reports, upon the Pilot qualities of Scell T3, Scell T4 enter certain range, RNC shall provide two corresponding SFDC pre-configurations either simutaneously or one after another via L3 signalling (1st Pre-configuration for Scell T3, 2nd Pre-configuration for Scell T4), and UE&NodeB store them, then NodeB gets ready to activate either of them per own criteria. E.g., NodeB activates Scell T3, so UE enters SFDC mode; after a while, NodeB activates Scell T4 and deactivates Scell T3, so UE enters another SFDC mode. During the whole process, we are wondering whether the Pcell can be directly changed via L1 order without further L3 signalling involvement, or only Scells are subject for (de)activation.

Proposal 1: To clarify whether Pcell can be changed via L1 order directly.
In comparison, for L3 reconfiguration in legacy way, RNC includes Scell T3 or Scell T4 into UE’s active set based on existing 1x event, and then provides one SFDC configuration for Scell T3 or Scell T4 directly, after which UE enters SFDC mode by default. During the whole process, UE&NodeB do not need to maintain any other configuration beyond currently being used. In contrast, for L1 order (de)activation mechanism, RNC must provide/update excessive number of MPT pre-configurations outside UE MPT-HSDPA capability scope or AS scope as shown in Figure 2, and UE&NodeB have to maintain those MPT pre-configurations over mobility, which are assisted by potential more measurements. The additional effort might be acceptable for above simple SFDC case, as its corresponding MPT-HSDPA pre-configuration set scope is still quite limited (e.g., single frequency, 3 sectors per NodeB) and the encoding of L1 order may not impose big challenge either. However, if we take more diversified MPT-HSDPA modes into account, such as DFDC, DFQC in multiple-frequency NW, perhaps more sectors or RRHs per NodeB as well, the corresponding MPT-HSDPA pre-configuration set may become relatively larger, and the corresponding encoding of L1 order may also become a concern. Although, the L1 order is supposed to reuse some existing encoding and provide UE full flexibility to change between different MPT-HSDPA modes; however, we still feel that L1 order needs to be expanded further when the dimension of MPT-HSDPA operation and NW deployment increases. We might need to narrow down some practical use cases for intra-NodeB L1 order (de)activation mechanism firstly, so that the additional effort or complexity stays under bearable threshold.
Proposal 2: To narrow down the practical use cases for intra-NodeB L1 order (de)activation mechanism.
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Figure 2: Different scope of MPT configuration set
It was once proposed in [3] for dynamic UL load balancing in 4C-HSDPA context, where UE is pre-configured with primary UL carrier plus two adjacent potential secondary UL carriers. NodeB can redirect the secondary UL carrier in flexible way via L1 order, but at given time, NodeB activates at most 2 adjacent UL carriers. Over mobility, the UE and UTRAN maintain active sets on each of the 3 pre-configured adjacent UL carriers. For aforementioned dynamic UL load balancing use case, we assume it less complicated than the use cases discussed for MPT-HSDPA today, as RNC can relatively easily provide/update pre-configurations in “vertical direction” based on primary serving cell over mobility; while to guarantee the benefits out of various dynamic DL load balancing use cases for MPT-HSDPA, RNC would probably command UE to make additional measurements&reports towards potential intra/inter-frequency secondary cells for the purpose of updating MPT pre-configuration set. Otherwise, with many intra-NodeB intra/inter-frequency Neighbour cells around, RNC can not be sure of proper MPT pre-configurations in both “vertical” and “horizontal” directions and also causes UE&NodeB more storing effort. Therefore, we think L1 order (de)activation mechanism may reduce some L3 signaling for MPT reconfiguration on one side, but may lead to some additional signaling for updating MPT pre-configurations set over mobility on the other side.
Proposal 3: To study the impacts on UE measurement efforts for proper MPT pre-configurations. What’s the upper limit number of MPT pre-configurations for each use case?
In principle, the L1 order (de)activation mechanism is more efficient than L3 reconfiguration procedure. For some simple intra-NodeB MPT-HSDPA use cases, we believe L1 order (de)activation mechanism can work well without much complexity or efforts. Meanwhile, L1 order (de)activation mechanism for inter-NodeB MPT-HSDPA scenario seems rather complicated or infeasible at this stage, as two NodeBs can only coordinate info via L3 procedures so far. Such limitation shall restrict the gain of dynamic DL load balancing. Local gain for intra-NodeB might be guaranteed but not necessarily global gain for whole RNS. In our mind, L3 reconfiguration procedure has larger scope for optimizing Pcell and Scell for individual UEs, so contributing by larger degree to user experiences and system capacity. Without system level simulation results, the gain from complementary L1 order (de)activation mechanism might be not significant. Keeping in mind that, there are some other contributions discussing the possibility for inter-NodeB CPC, (de)activation, ESCC, perhaps the L1 order (de)activation mechanism for inter-NodeB scenario can be examined in parallel.
Proposal 4: To study global system level gain for L1 order (de)activation mechanism, including inter-NodeB scenario.
We summarize briefly below the impacts to the L1/L2/L3/L4 specifications for above L1 order (de)activation mechanism, and see potential necessity for a Rel-12 WID work for MPT-HSDPA enhancement, which also relieves us from various enhancement efforts for inter-NodeB scenario in Rel-11 timeframe.
· RAN1:

· Practical intra-NodeB use cases study.
· HS-SCCH order to support switching between various MPT-HSDPA modes.

· RAN2:

· RRC signaling to pre-configure various MPT-HSDPA modes.
· Mechanism to assist proper MPT pre-configures.
· Inter-NodeB L3 signaling assistant for CPC, (de)activation, ESCC etc.
· RAN3:

· NBAP signaling to pre-configure various MPT-HSDPA modes.
· Inter-NodeB L3 signaling assistant for CPC, (de)activation, ESCC etc.
· RAN4:

· UE new Measurement requirements
Proposal 5: To evaluate whether a dedicated Rel-12 WID for MPT-HSDPA enhancement is possible. 
3. Conclusions
In this contribution, we presented our views for L1 order (de)activation mechanism, and RAN2 is kindly asked to discuss following proposals:
Proposal 1: To clarify whether Pcell can be changed via L1 order directly.
Proposal 2: To narrow down the practical use cases for intra-NodeB L1 order (de)activation mechanism.
Proposal 3: To study the impacts on UE measurement efforts for proper MPT pre-configurations. What’s the upper limit number of MPT pre-configurations for each use case?
Proposal 4: To study global system level gain for L1 order (de)activation mechanism, including inter-NodeB scenario.
Proposal 5: To evaluate whether a dedicated Rel-12 WID for MPT-HSDPA enhancement is possible. 
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