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1. Introduction

The three proposals for HSPA Evolution Architecture have been in the list for the evaluation and this contribution describes the result of the study on the following typical signaling flows for Alt 2 (RNC in Node B) and Alt 3 (CRNC in Node B):
· Idle mode Paging 

· RRC Connection Setup

· Inter-eHSPA Node B(Alt 2)/eHSPA RNC Mobility
As for the Alt4 (Iu-UP in Node B), the signaling flow would be same with one for Alt 1 (current architecture) so that the analysis is omitted for the alternative.
2. Study on Signalling Flows
2.1 Paging (UE in Idle)
2.1.1 Alt 2

The signaling flow for Paging in Alt 2 is Figure 1.
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Figure 1: Signalling flow for Paging in Alt2

Analysis: 
This is feasible without any changes to current specification.

2.1.2 Alt 3

The signaling flow for Paging in Alt 3 is Figure 2.


[image: image2.emf]UE

eHSPA Node 

B

eHSPA RNC SGSN

RRC: PAGING TYPE1

over S-CCPCH in L1

Iur-like

RNSAP: PAGING REQUEST?

(PAGING TYPE1)

RANAP: PAGING

RRC Connection Setup procedure follows


Figure 2: Signalling flow for Paging in Alt3

Analysis: 
· Since the current RNSAP: Paging procedure is used for the paging for UEs in Cell_PCH etc, not in Idle mode, so the current procedure can not work as the message forwards RRC: Paging Type 1 between the eHSPA RNC and the HSPA Node B with the following problems.   

· The RNC can not set mandatory parameter: Paging Area IE(indicating URA ID or C-ID). This means that the RNC has to send the Paging message to all eHSPA Node Bs which have the Iur-like connection with the RNC since the RNC does not know the UE’s location at all when it receives the RANAP Paging. 
· No IE carries L3 information(i.e. RRC paging) exists in PAGING REQUEST
· And it is noted that the RNC needs to set S-RNTI in the PAGING REQUEST but IMSI in RRC Paging is used by the UE.

Even if the specification has the changes solves the first problem(e.g. changing the presence of Paging Area opptional), it is not possible to solve the problem that the RNC has to send Paging  message to all eHSPA Node Bs over Iur-like as the R99 RNC has to send the paging message to all Node Bs over Iub. 
2.2 RRC Connection Setup with HSPA setup 
2.2.1 Alt 2

The signaling flow for RRC Connection Setup with HSPA setup for Alt2 is Figure 3.
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Figure 3: Signalling flow for RRC Connection Setup in Alt2

Analysis: 
This is feasible without any changes to current specification.

2.2.2 Alt 3

The signaling flow for RRC Connection Setup with HSPA setup for Alt3 is Figure 4.
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Figure 4: Signalling flow for RRC Connection Setup in Alt3
Analysis: 
· Maybe RNSAP: Uplink Signalling Indication is utilized with only one change that the presence of the S-RNTI in the message is changed from mandatory to optional. (note: SRNC allocates the S-RNTI for UE)
· In case CN originated, i.e. UE receives RRC PAGING TYPE1, from the IMSI in RRC CONNECTION SETUP REQUEST, the Node B can know which RNC that the RRC message should be forwarded to because the Node B has received the RNSAP Paging including the IMSI before the reception of the RRC message, however, in case of MS originated (e.g. due to Power on and RA Update etc), the Node B does not know which RNC the message should be forwarded to because the Node B does not have any information for the IMSI in the RRC message. Forwarding the message to all RNCs does not work since the all RNCs try to establish RRC connection with UE in the case.  
2.3 Inter-eHSPA Node B/Inter-eHSPA RNC mobility

2.3.1 Alt 2

The signaling flow for Inter-eHSPA Node B SHO and one for Inter-eHSPA Node B Cell Update in Alt 2is Figure 5.
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Figure 5: Inter-eHSPA Node B mobility for Alt2

Analysis: 
This is feasible without any changes to current specification.

2.3.2 Alt 3

The signaling flow for Inter-eHSPA RNC SHO and one for Inter-eHSPA RNC Cell Update in Alt 3 are Figure 6.
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Figure 6: Inter eHSPA RNC mobility for Alt3

Analysis: 
· It is not clear if it is possible to execute Inter eHSPA RNC mobility in the architecture because the eHSPA RNC has SRNC’s functions only and does not have DRNC’s fuction.

· It is not clear on what the interface between the eHSPA RNCs is like, i.e. interfaces between two SRNCs, if we have the mobility.  
3. CONCLUSIONS AND Proposal
Based on this contribution, it was identified that the introducetion of Alt 3 would generate some impacts to current specification and even if proper changes are introduced,  there are still the following some problems have to be remained. 

1) In Paging, the eHSPA RNC has to forward Paging message to all eHSPA Node B has Iur-like connection with the RNC.

2) In RRC Setup orgianted by MS(not reply for paging), the eHSPA Node B does not know which RNC that RRC message should be forwareded to. The forwarding the message to multiple RNC can not work.  

And as solution for 1) and 2), it could be considered that eHSPA Node B receivees the RANAP Paging and handles RRC Connection Setup, (in [1], it is proposed/described that eHSPA Node B forward the Initial UE message to CN directly), however, it means that the Node B also have the SRNC’s functions and the architecture for the phase is same with one of Alt2.

Assuming that the SRNC’s role moves to the eHPSA RNC later, the timing and the technical solution for the relocation needs to be studied, including the feasibility itself.
3) In Inter-eHSPA RNC mobility, it is not clear to allow the mobility in the architecuture. If we do not allow it, it means that one eHSPA RNC have Iur-like interaface with all eHSPA Node B in the network, which is not assumed to be acceptable. 
It is proposed to include the identified problems in the open issues for Alt3. 
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