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1
Introduction

During the RAN2#89bis meeting, seamless URA_PCH to CELL_FACH transition was discussed and a solution of no extended RNTI was proposed in [1]. In this paper, a no extended RNTI solution of multiple URA IDs for seamless URA_PCH state transition is proposed and analyzed.
2
Discussion
In [1], the URA-less solution was proposed, and during online discussion a solution of multiple URA IDs for the same cell was raised.
In current specification, a cell can broadcast several URA Identities in SIB2. The UE can be configured with one URA ID by the network, e.g. during URA update procedure. If the UE is in URA_PCH state and detects that the current URA stored in its variable is not present in the list of URA identities in the SIB2, it will initiate URA update procedure.
In order to support more enhanced URA-PCH state UEs, a cell can broadcast a URA ID in addition to legacy URA ID(s), and the URA ID can be called as the enhanced URA ID and it is still in the list of URA identities in SIB2. RNTIs are allocated among legacy UEs and enhanced URA_PCH UEs in one URA with the enhanced URA ID. In this case, the UE can perform seamless URA_PCH state transition if it does not leave the URA with the enhanced URA ID and any data transmission is triggered.

In addition, if enhanced URA_PCH UEs move into another URA, it will perform URA update procedure and the stored RNTIs will be released.
Here is an example for this solution in the following figure.
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Figure 1: Multiple URA IDs solution for seamless URA_PCH state transition

In figure 1, both Cell 1 and Cell 2 broadcast URA ID 1 and URA ID 2, and Cell 3 broadcasts URA ID 1. URA ID 2 is the enhanced URA ID. If a UE is allocated with the URA-wide RNTIs in URA_PCH state in cell 1, and it also configured with URA ID 2 by the network, it will perform seamless URA_PCH state transition when there is uplink activity and it stays in the same URA (URA ID 2). The UE shall perform URA update procedure if it moves to Cell 3 and clear the RNTIs assigned in Cell 1.
The signalling procedure is shown in figure 2.
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Figure 2: Procedure of the enhanced URA ID solution

This solution provides flexibility for the network so that large number of enhanced URA_PCH UEs can be supported. For example, if there are lots of UEs in an area, the network can configure few cells in one URA with the enhanced URA ID, so that more RNTIs can be allocated for these UEs. With this solution, the main standard impact is to define the UE behaviours of seamless URA_PCH state transition.
In addition, we think this solution can work with the extended RNTI solutions, and that means the UE can be configured with an enhanced URA ID as well as using the extending RNTIs. In this case, more UEs can be supported on seamless URA_PCH state transition.
In the discussion of the SI "Small Data Transmission Enhancements for UMTS", RAN2 agreed to study mechanisms to seamless URA_PCH state transition and the mechanisms are also associated to "Downlink enhancements". In our opinion, the enhanced URA ID solution can be used to support large number of MTC devices based on the above analysis, so it can be also considered as a solution under the SI "Small Data Transmission Enhancements for UMTS".
Based on the analysis above, it is proposed:
Proposal: It is proposed RAN2 to discuss and agree the enhanced URA ID solution for seamless URA_PCH state transition to CELL_FACH.
3
Conclusion

In this document, we analyze and propose the enhanced URA ID solution for seamless state transition from URA_PCH to CELL_FACH transitions. It is proposed:
Proposal: It is proposed RAN2 to discuss and agree the enhanced URA ID solution for seamless URA_PCH state transition to CELL_FACH.
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