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1
Introduction
RAN#3 is currently discussing Intra HNB-GW HNB to HNB mobility for the connected mode UEs. During the Intra HNB-GW mobility, a connected mode UE is relocated from one HNB (Source) to another HNB (target) connected to the same HNB-GW without involving CN in the relocation signalling. As CN is not involved in the relocation signalling, therefore the HNB-GW will logically appear as the Core Network towards both the source and target HNBs, and it is required to host the CN specific functions during the relocation what the MSC/SGSN does during the macro SRNC-TRNC relocation. From the Source or the Target HNB point of view, Intra HNB-GW relocation will not be any different from the normal CN involved relocation procedure. 
The Iu UP end points for CS data transmission are terminated in the HNB and MSC [4]. During the relocation procedure, the Iu UP entity at the Source HNB will be also relocated from the source HNB to the target HNB. Therefore, upon relocation, the Iu UP is initialised by the target RNC (target HNB in this case) as the normal relocation handling while it is not expected by the peer Iu UP entity at the MSC because it is unaware of any relocation. As a result, the MSC will fail the established CS call every time during Intra HNB-GW relocation if the UE is established with the CS call. Therefore, it is necessary to have special handling at the HNB/HNB-GW to handle this scenario. 
2 Discussion
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Figure 1
 Intra HNB-GW relocation with CS call
During the normal relocation procedure with in the macro network, upon reception of the RANAP RELOCATION REQUEST message at the target RNC, if there is a CS call using Iu UP support mode then the target RNC initialises the Iu UP instance for the CS User plane data transmission. The target RNC sends the Iu UP initialisation message to the MSC with the new RFCI set for each supported data rates. After the successful Initialisation procedure, the newly allocated RFCI set is used by both the peer Iu UP entities until the next initialisation procedure. 
The RFCI values allocation for each associated RAB sub-flow SDU sizes is purely implementation specific matter for the target RNC/HNB. Hence, during the Intra HNB-GW relocation also the target HNB will allocate new set of RFCI values. The RFCI values would be different from what was being used by the source HNB when Iu UP is initialised by the target HNB during the relocation procedure. As a result the new RFCI value needs to be put in use by the target HNB and the peer MSC after the relocation in order to continue the CS data transmission. Therefore, the target HNB will send the Iu UP Initialisation message with new RFCI set to the peer Iu UP termination point (MSC). On the other hand, since this relocation is transparent to the MSC, Iu UP initialisation and change in the value of the RFCI set is unexpected by the MSC. 
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Figure 2  Initialisation of Iu UP for  RFCIs
Please note that according to [2], section 6.5.2: 
The Initialisation procedure is invoked whenever indicated by the Iu UP Procedure Control function e.g. as a result of a relocation of SRNS or at RAB establishment over Iu or if the CN decides to resolve RFCI mismatch in case of TrFO (see [13]). The Initialisation procedure shall not be re-invoked by the SRNC for the RAB without a RAB modification requested via RANAP [3].

As Iu UP Initialisation is unexpected by the MSC except for the case mentioned in the above paragraph, whenever Iu UP is initialised by the target HNB during the Intra HNB-GW relocation, the MSC the release the CS RAB as Iu UP failure handling. 
2.2 Solution
Following solutions are possible:
Solution-1 (CN based): Inform the CN about the Intra HNB-GW relocation so that CN is prepared to accept the new Iu UP initialisation message any time with the new RFCI values.

However this solution defeats the whole purpose of the Intra HNB-GW relocation since the basic idea of the Intra HNB-GW relocation is to keep the relocation transparent from the CN in order to reduce signalling in the CN occurring due to frequent handovers between home cells. Further there will be unnecessary impact on the CN which should be avoided and the problem should be tried to solve by some other means first.
Solution-2- (HNB-GW based): Iu UP protocol termination in both HNB and HNB-GW. In this case, Iu UP entity at the HNB-GW will do the RFCI value mapping between HNB<->HNB-GW and HNB-GW<->MSC. However, as we already decided Iu UP termination point in the HNB in release-8 and this will create unnecessary large impact on the HNB-GW.
Solution-3-(HNB based): The target HNB is informed about the RFCI values currently in use by the source HNB. As a result the target HNB shall not perform the Iu UP Initialisation procedure after the relocation shall start using the same RFCI set as received from the HNB-GW. Therefore, the whole relocation procedure will remain transparent to the CN. 
Proposal 1: During the relocation procedure, the source HNB shall always send the RFCI list and corresponding RAB sub flow SDU sizes of the established CS RAB to the HNB-GW including either in the RANAP, HNBAP or RUA message. 
Proposal 2: If the relocation is Intra HNB-GW relocation then the HNB-GW shall always inform the RFCI list and corresponding RAB sub flow SDU sizes values received from the source HNB to target HNB including either in the RANAP, HNBAP or RUA message.
Proposal 3: During the relocation procedure if the RFCI list and corresponding RAB sub flow SDU sizes is received then the target HNB shall not send the Iu UP Initialisation message to the Peer and start using the received RFCI values. If RFCI list is not received then the target HNB will perform the Iu UP initialisation procedure as normal [3], this will be the typical case for inbound mobility.
Proposal 4: In order to skip the Iu UP initialisation in this special handling, the protocol state for Iu UP (in support mode), state transition from NULL to SMpSDU data transfer ready state (using the preconfigured RFCI values) shall be introduced. The state transition NULL to SMpSDU data transfer ready could be performed either the existing primitive or by defining a new primitive.
Protocol state model for support mode for predefined SDU sizes
Currently [3], at the RNC during RAB establishment or relocation, upon reception of a Iu-UP-CONFIG-Req from higher layer the Iu UP instance is created and initialisation state is entered. Afterwards Iu UP entity sends the Iu UP Initialisation control frame to the peer and waits for the ACK message. Upon sending or receiving of an INITIALISATION control frame the Iu UP instance remains in the Initialisation state. Upon reception of the last initialisation acknowledgement frame, the supervision timer TINIT is stopped and the Iu UP instance enters SMpSDU data transfer ready state. Since according to proposed solution, sending of Iu UP INITIALISATION control frame is not required and reception of the initialisation acknowledgement is not expected therefore Iu UP shall directly move from NULL state to the SMpSDU data transfer ready state (as shown in “red” in the figure 2) upon reception of the Iu-UP-CONFIG-Req (with new cause value: Pre-configured RFCI value) primitive or using a new primitive Intra HNB-GW-Relocation-Req.. 
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Figure 3  Protocol state model for support mode
(Ref: TS 25.415)

Conclusion

Form the above discussion, it is proposed that.
Proposal 1: During the relocation procedure, the source HNB shall always send the RFCI list and corresponding RAB sub flow SDU sizes to the HNB-GW including either in the RANAP/HNBAP or RUA message. 

Proposal 2: If the relocation is Intra HNB-GW relocation then the HNB-GW shall always inform the RFCI list and corresponding RAB sub flow SDU sizes values received from the source HNB to target HNB including either in the RANAP/HNBAP or RUA message.

Proposal 3: During the relocation procedure if the RFCI list and corresponding RAB sub flow SDU sizes is received then the target HNB shall not send the Iu UP Initialisation message to the Peer and start using the received RFCI values.

Proposal 4: State transition from NULL to SMpSDU data transfer ready state using the preconfigured RFCI values shall be introduced. In this case, the Iu UP Initialisation shall be skipped. The state transition NULL to SMpSDU data transfer ready could be performed either the existing primitive or by defining a new primitive.
Therefore, NEC proposes to adopt solution-3 and agree on all the above mentioned four proposals. If there is an agreement, NEC would be happy to provide stage-2 and stage-3 CRs.
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