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1
Introduction
After the RAN#65 meeting, a new Rel-13 HSPA Study Item was agreed aiming at DL enhancements and in particular at “investigating mechanisms to enhance downlink signalling performance on overhead and latency, especially for the case of RRC state transition and parameter updating.” One of the discussion sub-topics was seamless transition from the URA_PCH state, which was later explicitly included into a new WI on “L2/L3 enhancements for UMTS” [1]. 

During the SI phase a few sub-options for seamless transition from URA_PCH were considered and captured in TR 25.706 [2], in conjunction with some technical details on how those options could be accomplished and implemented. In this discussion paper we present some further, stage 3 related technical details and considerations on two major options for seamless transition from URA_PCH with and without cell specific RNTIs. We provide an overall system view on how dedicated RNTI are allocated and related challenges with regards to two possible options. 

2
Seamless transition from URA_PCH

2.1
Overview and requirements for RNTI allocation

During the SI phase a few options for the seamless transition from URA_PCH were considered: a) when a UE clears dedicated RNTIs upon cell re-selection; and b) when a UE keeps RNTIs upon cell-reselection. 

With this first option, if a UE sends/receives data in the same cell where dedicated RNTIs were assigned, then a UE would move seamlessly to CELL_FACH. However, if a UE sends/receives data through a different cell, then CELL UPDATE /CONFIRM messages are needed to obtain new RNTI values. Since this mode of operation is almost identical to existing CELL_PCH and CELL_FACH, there are only a few procedural extensions needed in TS 25.331 without any changes in RRC messages and/or configuration parameters. What is also important is that all the network side procedures are preserved, as will be explained in details below.

With the second option, if a UE sends/receives data in the same cell where dedicated RNTIs were assigned, then a UE would move seamlessly to CELL_FACH, which is identical to the option described above. The difference is only when a UE is a new cell, whereupon the UE continues to use the same RNTI values bypassing CELL UPDATE / CONFIRM and sending immediately MEASUREMENT REPORT. As discussed earlier in RAN2, this option requires centralized handling of RNTIs inside RNC so that the same RNTI values can be reused across all the cells in the same URA area.

In the next sub-section we detail a legacy procedure of allocating dedicated RNTI values and point out related challenges in the Iub/Iur signalling.

2.2
Legacy RNTI allocation procedure 

The legacy RNTI allocation procedure is performed in different places depending on whether it is H-RNTI or E-RNTI. With regards to H-RNTI, it is the RNC who selects and assigns a particular H-RNTI to a particular UE. On the contrary to it, E-RNTI allocation is performed by Node B, and Figure 1 provides details of how E-RNTIs are allocated in the legacy system. When Node B receives a CCCH message from a UE (which is indicated in the corresponding field in the MAC-is header), it works as an implicit trigger for the Node B to allocate E-RNTI, which is added to the FP frame data sent to RNC. Once the RNC receives this FP frame, it establishes a logical association between the E-RNTI and the UE identity, which is included into the RRC CCCH message. After that the RNC can receive DCCH and DTCH data from the Node B sent over particular E-RNTI.
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Figure 1: Legacy RNTI allocation procedure.

2.3
RNTI allocation procedure for enhanced URA_PCH
If a UE supporting seamless transition from URA_PCH uses cell specific RNTIs, which are cleared upon cell re-selection, then the whole RNTI allocation framework is preserved and continues to work as in legacy.

As for the enhanced URA_PCH with URA wide RNTIs, one of the first observations is that even though RNC can ensure unique H-RNTI across all the cells in the area, the E-RNTI allocation functionality still must be moved from Node B to RNC. Otherwise it is impossible to avoid situations when two Node Bs will independently assign the same E-RNTI value to different UEs. This will require non-trivial changes in the whole Iub/Iur signalling and allocation logic. 

The second and a more challenging aspect is that when the Node B receives a CCCH message, it cannot differentiate between enhanced URA_PCH capable UEs (which might need unique RNTIs) and legacy UEs supporting enhanced UL/DL for CELL_FACH (which needs just cell specific RNTIs). In fact, even if Node B somehow knows that this UE supports enhanced URA_PCH, it still does not mean that the UE will need cell wide RNTIs because it is the RNC who decides which state a UE should use next and which RNTIs will be needed for that purpose. One of the most typical examples is that a UE first moves to the enhanced CELL_FACH to exchange data, for which cell specific RNTIs fully suffice, and then a UE is moved to enhanced URA_PCH. As a result, it means that it is not possible to keep the E-RNTI allocation function inside Node B for legacy cases, but we will have to perform E-RNTI allocation always inside RNC regardless of the fact whether the cell specific or cell wide E-RNTI is needed. In other words, we effectively mandate to change the legacy functionality with introduction of a new feature. 
3
Conclusion

In this discussion paper we have presented our further views on the seamless transition from URA_PCH, and more precisely have tackled the problem of allocation of dedicated RNTIs. As of now, H-RNTI is already allocated by RNC, so it can ensure its uniqueness across all the cells. E-RNTI is, however, allocated by a Node B making E-RNTI effectively cell specific as a global uniqueness cannot be ensured by a Node B. One potential solution could be to move E-RNTI allocation for the enhanced URA_PCH UEs to RNC from Node B. However, as we explained in the discussion paper, it has a fundamental problem that the legacy allocation function for enhanced DL/UL capable UEs cannot be kept inside Node B i.e. the whole RNTI allocation framework must be changed for all the cases if cell wide RNTIs are to be used.
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