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1. Introduction

After the RAN3#77 meeting, there was an email discussion [77#02] that aimed at finalizing CRs for the Multiflow core functionality. After the email discussion, proponents were not able to agree upon a few technical aspects. 

In this discussion paper, we present a summary of the open issues and suggest a way to resolve them during the RAN3#77bis meeting.

2 Open issues for the core functionality

2.1 Limiting the maximum number of HS-SCCH sets

As discussed during the previous RAN3 meetings, in the inter-Node Multiflow scenarios, there exists a need to limit the maximum number of HS-SCCH sets that a Node B can allocate. Based on the presented analysis for the [77#02] email discussion, there are several ways on how it can be implemented. For the sake of clarify, we present here those options.  

· Option A: leave things as they are in [1]. In this case, the same limitation for the maximum number of HS-SCCH sets applies to the primary and the secondary carriers, if any. This option is somewhat inflexible if RNC wants to provide different maximum limits for every carrier, but it has the least specification and implementation impact.

· Option B: extend the range of the "Maximum number of HS-SCCH sets" IE and make it per Node B. We see this option as a good tradeoff between the specification impact and the flexibility. It just puts the total limit on the maximum number of HS-SCCH sets across all the carriers, where it is the Node B responsibility to decide how many of them it should allocate to a particular cell. 

· Option C: add an additional new IE "Maximum number of HS-SCCH sets" per the secondary serving cell. This option can be thought of as a compromised solution between options A and B. The logic can be as follows. If the IE "Maximum number of HS-SCCH sets" in the secondary serving cell is absent, then the correspondent IE in "HS-DSCH Information" serves as an indicator for the maximum number of HS-SCCH sets per Node B (i.e. option B). Otherwise, if it is present, it indicates explicitly the limitation per every cell (like option A, but even with somewhat better flexibility).

Our view is that option A and B are the simplest one. In our view, option C has an excessive flexibility and requires Node B to handle various cases. In particular, a special care must be taken when for instance in option C the "Maximum number of HS-SCCH sets" will not be provided for all the secondary carriers. 

2.2 Multiflow and MIMO Node B capability

There have been a discussion on whether an additional Multiflow+MIMO Node B capability is needed, and if so, whether we need further granularity. There is one proponent suggesting not only the “Multiflow+MIMO” Node B capability bit, but also further differentiation between the single- and dual-stream cases.

As we expressed our view before, since Multiflow fully relies upon the MC-HSDPA framework and does not introduce anything specific for the structure of the DL control channels, all the MIMO and MC-HSDPA features supported by Node B are also available for Multiflow. Thus, we do not see a strong reason for making further differentiation between MIMO+MC-HSDPA and MIMO+Multiflow combinations.

2.3 Timing offset for the non-reference cell

Another open item in RAN3 is the range for the timing offset value for the non-reference cell. As agreed earlier by RAN1, the maximum timing offset is 1.5 slots, i.e. in range of 0..3840 chips, plus an additional delta to compensate for reconfiguration ping-pongs. 

Due to the fact that the delta is value is being discussed in RAN4, the following options are available in RAN3:

1. Leave the range of [0..3840] chips. The rationale between this approach is that regardless of what RAN4 exact delta value is, whenever the RNC (re-)configures Multiflow operation, the timing difference between the time-reference and non-time-reference cells must be within [0..3840] chips as decided by RAN1. Even when a particular RAN4 delta is known, RNC should not assign the reference cells in such a way that the timing difference goes beyond [0..3840] chips, but is still within [0..3840]+/-delta, as this configuration may be rejected by a UE.

2. Extend the range of [0..3840] chips and account for the RAN4 delta. With this approach, RNC will be capable of providing the timing difference that goes beyond agreed in RAN1 1.5 slots, but which is still within RAN4 requirements. As explained above, this is somewhat an unsafe approach as a UE may reject such a configuration at the RRC layer because the initial configuration violates the principle of maximum timing difference of 1.5 slots.

3. Extend the range to [0..4096] chips and put a technical note limiting the maximum value to be used based on the final RAN4 decision and/or further technical discussion in RAN3. Depending on the outcome, it will yield either option 1 or option 2.

3 Conclusions

In this paper, we have presented a brief summary of the open issues for the Multiflow core signalling that remained after the email discussion [77#02]. In addition, for every open issue we provided a set of possible solutions to progress with the Multiflow core signalling.

Proposal: We kindly ask RAN3 to take into account the present analysis on the open issues to progress further on the Multiflow core signalling.
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