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1. Overall Description:

SA2 would like to thank SA for the LS on Response to: LS on Small Cell Enhancement work in RAN from SA.
SA2 analysed the system aspects for Small Cell Enhancement work and came to the following working assumptions from system perspective:
1. Dual connectivity is only applicable during RRC Connected Mode.  There exists a single Serving GW for a UE independent of whether alternative 1A, 3C or both are applied. As the RRC always terminates in the Master eNB, and there is only one S1-MME connection for one UE (between Master eNB and MME), a UE always applies the TAI and ECGI of the Master eNB. So there is no impact on any NAS and higher layer functionality, e.g., TAU trigger, User Location Information, billing records, etc.
2. For alternative 3C, there is no SeNB visibility to CN and addition/modification of SeNB resources for dual connectivity operation is hidden to CN and there are no impacts to existing procedures identified so far. This is under the conditions stated in the other bullet items, like for SeNB’s sharing or CSG characteristics.
3. For alternative 1A, the CN (MME and SGW) is involved in S1-U GTP-U tunnel switching for the bearer(s) served by the SeNB. Presence of IP connectivity between the Serving GW and the SeNB is assumed. During any SGW relocation the MME assumes that an SeNB can connect to the same SGW(s) as its MeNB. Therefore the MME does not need to be configured with any information regarding connectivity of SeNBs. No new requirements on S1-UP connectivity have been identified.
4. SA2 welcomes further discussion with RAN WGs on whether to create a new S1 procedure for this S1-U tunnel switching, or, whether to extend the existing X2 and/or S1 handover procedures. From one perspective, extending the existing procedures may have the advantage of reducing the impacts to the core network, but, would have disadvantages in terms of (probably) changing the meaning of established CN handover statistics; generating unnecessary User Location Reports to the PDN-GW and nodes beyond the PDN-GW; and if S1 handover procedures are used, interactions with NAS signalling procedures.
5. For alternative 1A and 3C, in Rel-12 the user location information reporting functionality bases on the serving cell identity of MeNB. 
6. The CN is not involved in any decision of addition and modification of SeNB resources for dual connectivity operation. Whether the RAN needs extra inputs from the CN to make the decision depends  on any further RAN requirements.
7. With regard to network sharing for small cell enhancement, SA2 believes that a shared MeNB shall have any relevant information (e.g. that an SeNB serves only one of the sharing operators) and the MeNB shall be responsible for respecting the network sharing agreements. Neither MME nor any I-RAT procedures need adjustment for network sharing.
8. SA2 understands that the UE_AMBR usage enforcement for both 3C and 1A is RAN functionality and requests RAN to further look into  this issue as there are two separate serving nodes (MeNB and SeNB) scheduling the user data simultaneously for a UE. SA2 would like to be informed if RAN addresses this issue in this release either with a pure RAN based approach or whether additional assistance from CT or SA WGs is needed for this issue.
9. SA2 understands there is no discussion in RAN TR 36.842 to support LIPA/SIPTO for the dual connectivity operation.  SIPTO above RAN and SIPTO@ Local Network with standalone combined GW is not impacted by this feature.  But, SA2 has not managed to analyse all the technical aspects to support LIPA/SIPTO@ Local Network and believes it is not feasible to support LIPA/SIPTO@ Local Network with collocated GW in Rel-12.  SA2 assumes LIPA/SIPTO@ Local Network with collocated GW will not be supported for Rel-12.
10. SA2 understands there is no discussion in RAN TR 36.842 about the support for CSG in dual connectivity operation. SA2 has not managed to analyse all the technical aspects related to support of CSG in dual connectivity operation. If CSG needs to be supported, the CSG access control needs to be resolved when RAN makes the decision on resource addition/modification of SeNB (with CSG cell). SA2 assumes there will be no CSG support in Rel-12 for the dual connectivity operation. 
11. From TS 29.281, SA2 understands that the End Marker message is sent on every GTP-U tunnel; hence SA2 believes that no new functionality is needed for the End Marker handling during the addition, modification and removal of SeNB resources for dual connectivity operation.
12. No changes are needed for the SGW or S11 interface to support dual connectivity.
13. SA2 assumes that the SeNB does not act as a Release 10 Donor eNB for Relay operation.

14. SA2 assumes that at S1 handover and inter-RAT handover, the UE can immediately be allocated into a MeNB/SeNB bearer configuration by the target (M)eNB. For alternative 1A, the S1-U IP-addresses for bearers will be different for the bearers via the MeNB and SeNB. From an architecture perspective SA2 does not foresee any issue with this. But, please see below: “for SA3 attention”.  For alternative 3c, since SeNB visibility is hidden from CN, there are no impacts to procedures.
15. At an S1 or inter-RAT handover failure, SA2 assumes that the UE will return to any previous MeNB/SeNB configuration, and does not foresee any issue or procedure impacts with this.
For SA3 attention:

16. For alternative 1A, SA2 notes that the SGW will be receiving uplink GTP-U packets from the SeNB and the MeNB with potentially very different IP addresses, which may need to be taken into account for network based IP security/detection systems.
With the above working assumptions, from a system perspective SA2 believes that both architectural alternatives 1A and 3C are technically feasible (with the potential exceptions/constraints listed above). The above identified issues need resolution or may need to be excluded from being available together with dual connectivity support in Rel-12. The specific impacts within SA2 scope implied by the solutions identified by RAN are listed as below:
	Specific impacts within SA2 scope
	Workload Estimated

	1. General description in 23.401 for the feature introduction. I.e. an overall feature description similar to the one for Relay, which also, depending on the RAN decisions on the identified issues, indicates any restriction or limitation that apply to related functions for Rel-12.
	A few CRs in 23.401 seem enough within one meeting cycle.

	2.  Capture the procedure part to support the path switch between the MeNB and SeNB for alternative 1A.

	Either a CR to update some existing handover procedures or introducing a new procedure based on the discussion between SA and RAN.

	3. May need Update of 23.251 to indicate the MeNB responsibility on the network sharing support aspects.  
	Unless RAN spec can already indicate/cover this aspect within RAN network sharing, 1 CR in 23.251 seems enough.

	4. Align with the RAN finally specified normative solutions if the CN work is needed. Potential area would be e.g.,  LIPA/SIPTO @ Local Network with collocated GW support, CSG support, extra inputs from CN to let the RAN make the dual connectivity decision.
	Depends on the RAN work progress. 
If the solution is transparent to CN, or not supported for Rel-12 (LIPA/SIPTO@Local network collocated GW, CSG), there would be zero work needed.

	5. Dependent upon RAN views on methods for UE AMBR enforcement, provide extra parameters from CN and/or modify requirements.
	1 plenary cycle of LSs, 1 meeting of discussion and 1 set of CRs.


2. Actions:

To SA, SA3, and RAN Group.

ACTION: 
SA2 requests SA, SA3 and RAN to take the above information into account.
To RAN2 and RAN3 Group.
ACTION:   SA2 requests RAN2 and RAN3 to take the above information into account. SA2 would like to ask RAN2 and RAN3 to consider and provide feedback to the below questions as related with potential SA2 work:

Is any extra information from the CN needed to let RAN make the dual connectivity decision?

Does the dual connectivity feature support LIPA/SIPTO@local network in Rel-12? 
Does the dual connectivity feature support CSG for Rel-12?


Does the UE_AMBR enforcement in RAN need extra CN assistance or can it remain transparent to CN?  Would RAN WGs need assistance from relevant CT WGs or SA2 for solving that issue?
SA2 requests RAN3 to look into the Location Information Reporting in the context of RAN features where radio resources for a specific UE span more than a single cell in future release. 
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