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1
Introduction

In RAN2#89bis meeting, a discussion paper on seamless URA_PCH state transition to CELL_FACH is provided ([1]) regarding one of the objectives of the SI "Study on Downlink Enhancements for UMTS" ([2]).

This paper provides a text proposal to be captured in the TR 25.706.
2
Text proposal

------------------------Start of the text proposal------------------------
5.2.4.3
Solutions

Editor’s Note: At RAN2#89, it was agreed:
Agreements on URA_PCH to CELL_FACH transitions:
· As a first step the study will capture and analyse solutions which allow seamless transition even in cell reselection scenarios.   In a seamless transition procedure the UE doesn’t trigger cell update to perform UL transmissions.  

· To enable seamless URA_PCH to CELL_FACH transitions for far the following solution is agreed:

1. The address space for E-RNTI, H-RNTI, C-RNTI is split into two parts, one for URA-wide identities and one for cell specific identities.   The UE keeps the URA-wide identities when transitioning to URA_PCH.  

Figure 5.2.4.3-1 shows one solution on URA_PCH to CELL_FACH transitions.

Firstly, the network allocates dedicated E-RNTI, H-RNTI and C-RNTI for the UE in order for seamless URA_PCH to CELL_FACH transitions. Certain RNTIs are used for URA-wide identities, while certain RNTIs are used for cell specific identities. The UE keeps the URA-wide RNTIs when transiting to URA_PCH.

Secondly, the UE moves to other cell and the URA is not changed, and later if the UE triggers a state transition (e.g. due to uplink data transmission), the UE does not trigger cell update procedure and instead a single RRC message is sent, e.g. measurement report.

After state transition from URA_PCH to CELL_FACH, the UE could perform HS-DSCH reception and E-DCH transmission in CELL_FACH.
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Figure 5.2.4.3-1: Seamless URA_PCH to CELL_FACH transitions procedure (cell change case)

In addition, if there is no cell change in URA_PCH state, the UE does not have to send any RRC message before seamless URA_PCH state transition triggered by sending data. This is shown in figure 5.2.4.3-2.
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Figure 5.2.4.3-2: Seamless URA_PCH to CELL_FACH transitions procedure (no cell change case)

5.2.4.3.1
No extended RNTIs solution
If the RNTIs (including E-RNTI, H-RNTI and C-RNTI) are not extended, there are only 65536 UEs (including legacy UEs and enhanced URA_PCH state UEs) can be allocated with these RNTIs.
In order to support more enhanced URA-PCH state UEs, URA-less is proposed and it is a subset of the legacy URA In the URA-less, some RNTIs are reserved only for enhanced URA_PCH UEs.

If a URA_PCH UE is allocated with the URA-wide RNTIs, it will perform seamless URA_PCH state transition when there is uplink activity and it stays in the same URA-less. The procedure is shown below.
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Figure 5.2.4.3.1-1: Procedure of no extended RNTIs solution

The URA-less info is configured by the network, e.g. via system information or dedicated signallings. The UE shall perform cell update procedure if it moves from one URA-less to another URA-less.

The number of URA-less in one URA can be decided by the network, e.g. at most 16, and it varies according to the number of enhanced URA_PCH UEs. In one URA-less scope, RNTIs are allocated among legacy UEs and enhanced URA_PCH UEs.

5.2.4.3.2
Extended RNTIs solution
For E-RNTI extension, the address space for E-RNTI, is split into two parts, one for URA-wide identities (E-RNTIs scheduled with new E-AGCH) and one for cell specific identities. The principle is shown in figure 5.2.4.3.2-1.
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Figure 5.2.4.3.2-1: E-RNTIs shared in URA_PCH
In this figure, the above E-RNTI space is used only for CELL_DCH, CELL_FACH and CELL_PCH states (legacy case), and the total number is 65536. The below E-RNTI space is used only for URA_PCH state in one URA scope, and the total number is also 65536. As shown in the figure, for different E-RNTI spaces, different E-AGCHs are used for indication and the E-AGCH information is sent in system information. The E-RNTI allocation for CELL_DCH, CELL_FACH and CELL_PCH states is not impacted at all.
For H-RNTI extension, the URA-wide identities are composed of two part: one is legacy H-RNTI part and another is extension part.

uH-RNTI = xH-RNTI + H-RNTI
The extension part can be included in the MAC-ehs PDU header, and enhanced URA_PCH state UEs can share the same H-RNTI. Since enhanced URA_PCH state UEs will be scheduled with the same H-RNTI, they can be differentiated by the extension part in the MAC-ehs PDU. For example, the extension part of H-RNTI can be included in the MAC-ehs PDU payload, and fields in the header can be used for indication.
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Figure 5.2.4.3.2-2: MAC-ehs PDU

For C-RNTI extension, the current ‘10’ and ‘11’ of UE-Id Type field are reserved and they can be used to include the extension part of C-RNTI.

5.2.4.4
Conclusions

Editor’s Note: Overall conclusions for the identified solutions should be captured here.
The no extended RNTIs solution allows seamless transition even in cell reselection scenarios. In a seamless transition procedure the UE does not trigger cell update to perform UL transmissions and one RRC message can be reduced. The URA-less is configurable for this solution and it is flexible for the network to configure URA-less by considering the number of enhanced URA_PCH UEs and large number of enhanced URA_PCH UEs can be supported. For this solution, not much impact will be introduced to specifications, e.g. the transmission of URA-less id.

The extended RNTIs solution allows seamless transition even in cell reselection scenarios and RRC message can be reduced. For E-RNTI extension of this solution, the number of E-RNTI can be multiple of 65536 and there is no impact on legacy E-RNTI allocation. For H-RNTI extension of this solution, it will not restrict the scheduling flexibility and the extension part is flexible. The RNTIs can be extended in this solution and more enhanced URA_PCH UEs can be supported.
#partial omitted
6
Impact on RAN WGs
The following sections provide a high level description of the specification impact for different Working Groups due to the introduction of the features in this Technical Report.

6.1
Impact on RAN1 specifications
6.2
Impact on RAN2 specifications
25.306

UE capability
25.308
Functional description of 

-
Seamless URA_PCH state transition to CELL_FACH procedure
25.321
Change MAC PDU header to include extension part.
25.331

-
The network allocates RNTIs for the URA_PCH UE to perform seamless transition.
-
UE capability reporting.
-
Additional E-AGCH information is sent in system information.

-
Inform the URA-less info to the UE.

6.3
Impact on RAN3 specifications
RAN3 specifications, e.g. TS 25.433, 25.435 may be impacted to introduce the new information broadcasted in the system information and the RNTIs’ extension part.

6.4
Impact on RAN4 specifications
------------------------End of the text proposal------------------------
3
Conclusion

Proposal: It is proposed RAN2 to discuss and agree the proposed text for the TR 25.706.
4
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