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1 Introduction
In R3-130966 [1] Alcatel-Lucent report some open issues related to the finalization work for introducing HNB-HNB and HNB-RNC CELL_FACH, CELL_PCH and URA_PCH mobility support. This discussion paper addresses the open issues mentioned in [1] in order to clarify the proposed changes in the related CRs [3, 4] and accelerate the agreement process.
2 Open issues as in [1]
According to Section 3 of [1], the open issues that still remain to be clarified are:
1) How later registering neighbours are handled and detected.
2) Determination of whether the source HNB is a legacy HNB or not.
3) Choose a context transfer mechanism(s).
4) Determine the procedure for Iurh dynamic setup.
2.1 Detection and handling of later registering neighbours
As captured in the latest version of the Stage 2 and Stage 3 CRs [3, 4], the list of S-RNTI prefixes of the neighbour HNB are provided by the HNB-GW during HNB Configuration Transfer. This can be read in the following sections:
Section 5.8 of TS 25.467 according to the changes proposed in [3],
“If the HNB-GW knows that the HNB supports S-RNTI prefix assignment, the HNB-GW will inform the HNB of the S-RNTI prefix values of the HNB neighbours along with their IP address information.”
Section 8.10.2 of TS 25.469 according to the changes proposed in [4],
“If the HNB sending the HNB CONFIGURATION TRANSFER REQUEST message supports CELL_FACH/CELL_PCH/URA_PCH mobility, the HNB-GW shall include the S-RNTI Prefix IE of the relevant neighbour HNBs in the Neighbour Information IEs.”
In particular, in Section 9.2.40 of [4] it can be seen that the S-RNTI Prefix IE has been added to the HNB Configuration Information Provided IE who is part of the HNB Configuration Information IE. The HNB Configuration Information IE is in turn used to define a single element of the Neighbour Information List IE in the HNB CONFIGURATION TTRANSFER REQUEST message.	
Therefore, anytime a new HNB2 later registers to the HNB-GW, a neighbour HNB1 can ask the HNB-GW to provide the necessary S-RNTI prefix of HNB2 via HNB Configuration Transfer as soon as it is detected (e.g., as soon as a UE moving towards HNB1 indicates – for the first time – the S-RNTI prefix of HNB2).
2.2 Determination of whether the source is a legacy HNB or not
This is an important issue and was addressed more than once during the pre-RAN3 #80 e-mail discussion. In particular, an initial conclusion was captured under Q4 (Question #4) in Section 3.1 of [5]:
Conclusion 4: The optional usage of the extended RNC-ID for distinguishing HNBs supporting CELL_FACH mobility from those who do not support such type of mobility has been introduced in a note in Step 5a of Section 5.2.2 of TS 25.467.
Subsequently, triggered by a further question for clarification, under Comment 2 and Comment 3 in Section 3.2 of [5] it is explained that at the receipt of the CELL/URA UPDATE message. In summary:
· If the target is an RNC, it is able to understand the “extended RNC ID” received in the U-RNTI and it realizes that the UE is coming from a source HNB who has been assigned a “special RNC ID” = non CELL_FACH capable. Therefore, the RNC will not contact the HNB-GW.
· If the target is a HNB, it cannot distinguish whether the source HNB is CELL_FACH capable or not (i.e., it cannot understand the ‘extended RNC ID’). Simply, the target HNB will not find the S-RNTI prefix in its neighbour table and will contact the HNB-GW. At the point the HNB-GW knows and will reply by asking the target to release the RRC connection and establish a new one.
(Alternatively, if is acceptable to add the above mentioned 4 bit to the HNB-GW->HNB signalling, the HNB itself can decide).
Later the Stage 2 CR was update accordingly. First the note in Step 5a of Section 5.2.2 (HNB Registration) of the Stage 2 CR [3]:
“NOTE: 	If the HNB-GW is configured with a 12 bit long RNC ID and it is connected to both HNBs supporting HNBs not supporting CELL_FACH/CELL_PCH/URA_PCH mobility, it may assign an extended 16 bit long RNC-ID value towards the latter. The additional 4 bits of the extended RNC-ID are internally assigned by the HNB-GW and can be used by the HNB-GW later during mobility in order to determine if a certain UE is coming from an HNB not supporting CELL_FACH/CELL_PCH/URA_PCH mobility.”
Then, both the figure and the text describing HNB-HNB mobility have been updated to describe that the target HNB might contact the HNB-GW in order to understand if the source supports the new type of mobility. Now Step 3a in Section 5.7.x of [3] reads:
“3a. If the UE is coming from an unknown HNB (i.e., from a HNB whose S-RNTI-prefix is not in the neighbour list of the target HNB), or if source HNB is know but the Iurh interface is not already established, the target HNB will contact the HNB-GW by sending the received S-RNTI-prefix. 
The HNB-GW then indicates to the target HNB whether the source HNB associated to that S-RNTI-prefix supports CELL_FACH/CELL_PCH/URA_PCH or not and, in case, all necessary information (e.g., TNL address of the source HNB) to dynamically establish the Iurh interface. 
If the source HNB does not support CELL_FACH/CELL_PCH/URA_PCH mobility, then the target HNB will have to re-establish the RRC connection with the UE and skip the subsequent steps.”
Notice that the target HNB can contact the HNB-GW by means of a HNB CONFIGURATION TRANSFER REQUEST message. This message would include a single entry in the Neighbour Information Request List IE indicating a S-RNTI Prefix IE. This required a change to the 9.2.36 (HNB RNL IDENTITY) in Stage 3 [4].
Finally, a note in Section 5.11.x of [3] (HNB to RNC mobility) has been introduced to describe that:
“NOTE:	The RNC can determine whether the source HNB supports or not CELL_FACH/CELL_PCH/URA_PCH mobility based on the extended RNC ID included in the U-RNTI. If the source HNB does not support CELL_FACH/CELL_PCH/URA_PCH mobility, the RNC will terminate the procedure by releasing the RRC connection.”
We believe that the changes described above are sufficient to handle the case of a source HNB not supporting the new type of mobility.
2.3 Choice of a context transfer mechanism
As reported under Q6 and Q7 in Section 3.1 of the discussion paper R3-130986 [5], what seem reasonable conclusions are:
Conclusion 6a: In case of HNB to HNB mobility, UE context transfer should be optional and based on the (macro) enhanced SRNS relocation.
Conclusion 7: In case of HNB to RNC mobility, UE context transfer should be mandatory and based on the (macro) enhanced SRNS relocation.
This is in line with what R3-130966 [1] proposed and translates in the following Stage 2 changes in [3]. Step 4 of 5.7.x (HNB-HNB mobility):
If the source HNB is supporting this type of mobility, the two HNBs may now execute the SRNS Relocation procedure and exchange the UE context.
Step 6 of 5.11.x (HNB to RNC mobility):
The HNB and the RNC execute now the SRNS Relocation procedure and exchange the UE context.
Step 6 of 5.11.y (RNC to HNB mobility)
The RNC and the HNB may now execute the SRNS Relocation procedure and exchange the UE context.
Notice the usage of the wording “may execute […]” for the case in which the target is a HNB. On the contrary, in case the target is an RNC, we want to have the UE context transfer mandatory and we used the wording “execute […]”.
We notice that the latest version of the Stage 2 text reported above incorrectly mentions “SRNS Relocation” (instead of “Enhanced SRNS Relocation”). This needs to be corrected in a new version of the Stage 2 CR.
2.4 Determination of the procedure for dynamic Iurh establishment
We believed we addressed the issue of the dynamic establishment of a inter-HNB Iurh interface instance with the following wording in Step 3a in Section 5.7.x of the Stage 2 CR [3]:
“The HNB-GW then indicates to the target HNB whether the source HNB associated to that S-RNTI-prefix supports CELL_FACH/CELL_PCH/URA_PCH or not and, in case, all necessary information (e.g., TNL address of the source HNB) to dynamically establish the Iurh interface.”
However, we thank Alcatel-Lucent for their proposal in bullet 3 in Section 2 of R3-130966 [1] and if it is considered beneficial to have a new section with related figure, we are happy to include such proposal in a new version of the Stage 2 CR.
3 Conclusions and proposals
This discussion paper addressed the open issues reported in R3-130966 [1] and, based on the analysis above, the following are proposed:
1) How later registering neighbours are handled and detected.
Proposal 1: not to add any new changes to the current Stage 2 and Stage 3 CRs since the HNB Configuration Transfer procedure already provides sufficient means for a HNB to get the necessary neighbour information.
2) Determination of whether the source HNB is a legacy HNB or not.
Proposal 2: not to add any new changes to the current Stage 2 and Stage 3 CRs since the notes and the procedural text already describe how the target HNB or the target RNC can determine if the source is a HNB supporting CELL_FACH, CELL_PCH and URA_PCH mobility.
3) Choose a context transfer mechanism(s).
Proposal 3: only minor changes are needed in Stage 2 (i.e., replacing “SRNS Relocation” with “Enhanced SRNS Relocation”). The optionality of the context transfer is already captured in Stage 2.
4) Determine the procedure for Iurh dynamic setup.
Proposal 4: if it is considered beneficial to have a new sub-section and a new figure in Stage 2 describing the dynamic Iurh setup, this can be based on Alcatel-Lucent’s proposal in [1].
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