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1. Introduction
In RAN#62 the CR set introducing CELL_FACH, CELL_PCH and URA_PCH mobility among HNBs and between HNBs and RNCs was officially approved [1, 2].
Such CRs introduced, in TS 25.467 [3], the subclauses describing the Stage 2 details of the mobility procedures in CELL_FACH, CELL_PCH and URA_PCH, as well as the necessary Stage 3 details (i.e., new messages and new information elements in existing messages) in TS 25.469 [4].
In 3GPP networks paging has been introduced so that user mobility is not constrained. Without a proper paging support, a UE a non connected state moving among cells, within Location Areas or within Registration Areas could not be reached when data transmission towards it is needed.
While for UEs in CELL_FACH or in CELL_PCH state paging signalling for HNBs works exactly as for RNCs, with the introduction of URA_PCH mobility between RNCs and HNBs sharing the same URA (UTRAN Registration Area), new paging functionalities are needed in order for the network to be able to contact the UE in case of data transmission.

This discussion paper describes what issues could occur if such paging support is not introduced and proposes a possible solution.
2. Discussion

The main difference between the CELL_FACH/CELL_PCH state and the URA_PCH one is that in the former case UE mobility is handled on a per cell basis, while in the latter mobility is handled on a per UTRAN Registration Area (URA) basis.
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Figure 1: RNC can share the same URA with some HNBs, while other HNBs do not belong to it.
As depicted in Figure 1, an RNC can share the URA with some HNBs. In case of paging initiated by RNC while the UE is in URA_PCH, the RNC indicates to the HNB-GW the URA-ID of the area in which the HNB-GW shall page the UE. The HNB-GW shall be able to identify the HNBs, and only those, belonging to that URA. HNBs under the same HNB-GW having another URA-ID are not supposed to the paging request. Such behavior is already possible according to 3GPP (macro layer) specifications.
In case of paging initiated by HNB while the UE is in URA_PCH, the paging request should be forwarded to the RNC as well. If such request is not forwarded, the paging request within the URA might turn out unsuccessful, even if the UE is actually still under that URA. In order to do so, on top of contacting its Iurh connected neighbor HNBs who share the same URA, the HNB has to contact the HNB-GW and ask to forward the paging request to the neighbor RNC via Iur. Such behavior is currently not described in any 3GPP specification.
3. Proposal
In order to overcome the limitation described in Section 2, it is proposed to add the following in TS 25.467
1) A message flow similar to the one in the figure below to describe how HNB and HNB-GW have to behave when the paging is within a URA that is shared among HNBs and RNC (or among HNBs not directly connected via Iurh).
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based on Network scanning,, or NB can be configured via
OAM to send URA-PCH to HNB-GW so that HNB-GW can
decide on sending to target.

2) RNA-Connectionless transfer

HNB-GW

[RNSAP :Paging :URA-ID]

3) HNB-GW will have configuration of
mapping of URA against RNCs

4) RNSAP-Paging

RNC





Figure 2: HNB originated paging for UE in URA_PCH

2) A short description of the steps reported in the Figure above.

It is proposed to agree the CR vs. 25.467 captured in [5].
4. Conclusions

This discussion paper described an issue that might occur in case of paging when a UE is in URA_PCH state and the URA is shared among HNBs and RNC (or among HNBs not directly connected via Iurh). In this case, if the HNB does not forward the paging request to its HNB-GW, other nodes (RNC and/or HNBs) sharing the same URA but not directly connected to the originating HNB would not receive the paging request for a UE under that particular URA and the UE might not be contacted.
The way forward is described in Section 3 and it is proposed to agree to the related CR in [5].
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