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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 the URA_PCH state. In addition to it, it was discussed during RAN2#91 meeting how paging should work with a UE having dedicated RNTIs in the URA_PCH state, for which we also provide additional technical input.
2
Seamless transition from URA_PCH

As of now, if a UE supports enhanced DL/UL for CELL_FACH, then the network can send a UE to the CELL_PCH state with stored RNTIs so that a UE can move back to CELL_FACH without exchanging CELL UPDATE / CELL UPDATE CONFIRM messages with the network. This option, however, is not feasible for the URA_PCH state, and as discussed and acknowledged by RAN2 in TR 25.706 it would be beneficial to add the same functionality to URA_PCH. On top of it, RAN2 also discussed two sub-options with regards to a scenario when a UE moves to a different cell and receives/sends data: a) whether a UE initiates CELL UPDATE / CONFIRM to get new RNTI values; or b) whether a UE continues to use the same assigned RNTIs. In the following sub-sections we provide a coarse specification impact analysis for both options. In addition to it, we also express our views on how paging should work when a UE keeps dedicated RNTIs in URA_PCH.

2.1
New RNTI values in a new cell

With this option, if a UE in 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 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.

2.2 Same RNTI values in a new cell

With this option, if a UE in 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 in section 2.1 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.  

Because a UE keeps RNTI values while moving across cells, there are a few new scenarios, which a UE can end up to and which RAN2 should discuss:
· Missing/disabled common E-DCH in a new cell. Different cells in the network can have different configurations, whereupon a source cell can have common E-DCH, while the target cell, to which the UE  moves being in URA_PCH, may have no common E-DCH. As discussed earlier in RAN2, it can be either a static configuration or a case of temporary disabled common E-DCH. For the UEs in CELL_FACH and CELL_PCH, it was agreed earlier that CELL UPDATE procedure would be triggered. It should be discussed which option should be adopted for URA_PCH in this case. 
· R99 fallback. There is a Rel-11 feature that allows the network to NACK the common E-DCH request, after which a UE instead of backing-off would get an access over the R99 RACH channel. For the option of URA_PCH with same RNTIs across the cells, it should be decided what a UE does if it receives NACK with the R99 fallback feature. On the one hand, the UE could proceed with the MEASUREMENT REPORT message over RACH. On the other hand, this case can be construed as missing/disabled common E-DCH, whereupon a UE would also trigger the CELL UPDATE procedure. It should be separately noted that regardless of the fact whether a UE sends CELL UPDATE or MEASUREMENT CONTROL over RACH, the C-RNTI will used in the MAC-header.
· Non-matching RLC parameters. As discussed earlier in RAN2, there can be a case when a UE ends up in a situation when its current RLC configuration does not match the RLC configuration of the cell. It was discussed and agreed that this should be prohibited by the network implementation i.e. a UE is not allowed to send CELL UPDATE and, in turn, the network should not send a UE to CELL_PCH with dedicated RNTIs. This in principle can be ensured for the CELL_PCH state because the network knows configuration of its own cell (and if the UE re-selects to a different cell then CELL UPDATE will be anyway sent). However, with a concept of same RNTIs over all cells we cannot know to which cell a UE will finally move. As a result, RAN2 should discuss a UE behaviour for this particular scenario.

2.3 Paging for seamless URA_PCH state

Firstly, it bears mentioning that paging for the UE in the CONNECTED mode can work in two basic ways: a) when the PCCH message is mapped to the PCH channel; and b) when the PCCH message is sent over HS-PDSCH (also known as the HSDPA-based paging). It should be also noted that the first option is mandatory for UEs, while the second is an optional feature introduced in Rel-7. Thus, if a UE does not support and/or network does not enable the HSDPA-based paging through the system information, then regardless of whether a UE has or does not have dedicated RNTIs in URA_PCH, it will always follow the legacy paging method.

As for the HSDPA based paging, there are two major approaches available for a UE with dedicated RNTIs in URA_PCH. The brute-force method is to copy paste the corresponding functionality from the CELL_PCH state, whereupon the network sends a dedicated PAGING TYPE 2 message to a UE. However, this way might unfortunately create quite a noticeable overhead to the system as the RNC will have to schedule a dedicated downlink transmission in all the cells in the URA area, involving HS-SCCH and HS-PDSCH transmission. As a result, it seems that it is more beneficial to continue to use an existing Rel-7 approach for URA_PCH when a UE supporting the HSDPA-based paging will expect the PCCH message (PAGING TYPE 1) mapped to HS-PDSCH. In fact, a UE supporting HSDPA-based paging in URA_PCH will behave identical regardless of the fact whether it has or does not have dedicated RNTIs.  

3
Conclusion

In this discussion paper we have presented a coarse overview of seamless transition from the URA_PCH state to CELL_FACH, and have presented more details with regards to which aspects should be considered if it is adopted to the specification. Based on the preliminary analysis, if a UE asks for new RNTI in a new cells, then all the existing procedures defined for CELL_PCH and CELL_FACH could be reused with marginal specification changes. If a UE keeps RNTIs across cell re-selections, then RAN2 should consider a few more specific scenarios that might arise in this case. In addition to it, we also presented our view on how the so-called HSPDA-based paging should work for a UE with dedicated RNTIs in the URA_PCH state.
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