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1   Introduction 
This contribution is a response doc to R3-112999 ([1]). Although we agree that using the X2-GW is related to the deployment, some points in R3-112999 need to be corrected and clarified. 
2   Detailed analysis
2.1   Rel-10

Contribution R3-112999 argues that the X2-GW “already been introduced and discussed in the Rel-10 time frame, but was not introduced into the standard”, and thus “propose that discussing a similar solution as what was adopted back then, namely that X2 proxying at the HeNB-GW can be implementation-dependent, could be appropriate.” It is worthy to check what happened in Re-10. 
Here is related part in RAN3#69 meeting report ([2]):

Agreement & WA about the X2 based mobility enhancement for HeNB:

In the scope of the HeNB mobility enhancement, X2-based mobility is allowed in the following cases:

· Between an eNB that does not have closed/hybrid cells and an open access HeNB;

· Between two open access HeNBs;

· Between two closed/hybrid HeNBs only if they have the same CSG ID (under the assumption that there is no more additional effort required besides those that are required to support hybrid-hybrid mobility with the same CSG ID).

WA1) The X2 based mobility shall be performed only for the intra MME pool case.

WA2) When a HeNB GW is present, X2 HO shall be performed only for the intra HeNB GW case.

WA3) For HeNB-HeNB case, both direct X2 and X2-GW based solution will be standardized, to address different deployment scenarios and use cases.

Here is related part in RAN3#69bis meeting report ([3]):

-> No X2 between HeNB and Macro in Rel-10;

Because of time constraints, the work in Rel-10 will be focused on HeNB-to-HeNB. Further discussions on eNB-to-HeNB mobility enhancements are postponed to Rel-11 (interested companies invited to open a dedicated WI)

So in Rel-10, RAN3 stopped the work for eNB-HeNB mobility enhancement, before RAN3 made any decision on using X2-GW or not. The reason is just because of time constraints. Actually, it was captured in the report that the further discussions are postponed to Rel-11. 
Observation 1: In Rel-10, RAN3 did not make any decision on whether X2-GW is used or not. RAN3 just stopped the eNB-HeNB mobility enhancement due to the time constraints. 
2.2   Typical Scenario
Contribution R3-112999 argues that “do not “mandate” the presence of  the X2-GW per se, but depend in fact quite heavily on how the operator’s network is designed.” While we agree that the X2-GW is dependent on the deployment scenario, but we need to note that the solution developed for mobility enhancement should consider the typical scenario which can generate the most benefit. Contribution R3-112999 also argues that “Also in Rel-11, we see a great variety of deployment scenarios, and an X2-GW may be justified in only a few of them.” We need to look at the possible deployment scenarios: 
· Scenario 1: Rel-11 HeNB directly connects to MME

· Scenario 2: Rel-11 HeNB connects to the HeNB-GW

As described by the operator ([4]), the major benefit for mobility enhancement is to relieve the signalling load to CN. When the operator starts initial deployment for HeNBs, it may not have many HeNBs. The Operator can choose not to deploy the HeNB-GW, i.e. Scenario 1. Mobility enhancement could be used, but the benefit is not that much due to the limited number of HeNBs. As the operator deploys more and more HeNBs, the operator need to consider the scalability issue and deploys the HeNB-GW to relieve the impact to CN, i.e. Scenario 2. (BTW, the operator could also directly deploy the HeNB-GW at the beginning.) It is obvious that mobility enhancement in Scenario 2 can bring significant benefit, and greatly reduce the signalling load to the CN. So Scenario 2 should be the typical scenario to be considered for mobility enhancement. 
Observation 2: the mobility enhancement needs to consider the typical scenario, i.e. Scenario 2 that operator deploy many HeNBs connecting to the HeNB-GW.
2.3   X2-GW

Contribution R3-112999 argues that “X2 concentration to neighbors is not beneficial”. Some other contributions describes that the number of SCTP connections does not cause big impact to CPU/memory. We also need to note that the CPU/memory is just one aspect to be considered. There are at least following aspects to be considered:
· Management effort: 

Usually, when a SCTP connection is broken, the eNB will generate an alarm to O&M. 
· Direct X2: In case that the eNB uses direct X2 with the neighbouring HeNB, the eNB will generate an alarm when the HeNB is turned off. If reuse the example given in ([5]) and considering a city only has 1000 eNBs, it could generate 3000 alarms/per hour for the lost of SCTP connections with the HeNBs. One may argue that the O&M can ignore the alarms if it is related the SCTP connection with the HeNB. But this does not solve the issue, since some HeNBs are deployed by the operator. The operator do want to be alerted when the SCTP connection to those HeNBs are lost. 
· X2-GW: On the other hand, if the X2-GW is used, the eNB only monitors the SCTP connection with the X2-GW, just like it monitors a neighbouring eNB. 
· Security association: 
In case the direct X2 is used, the eNB need to have many SAs, one for each HeNB. While for X2-proxy based solution, the eNB only need to keep one SA to the HeNB-GW.

· IOT effort when the operator deploys the HeNB from a new vendor: 
For direct X2 based solution, IOT is required between eNB and this new HeNB. For X2-GW based solution, after the IOT (between eNB and X2-GW) is done, the eNB does not need to participate in the IOT any more. This can make a clear IOT boundary, since the deployed eNB is not affected by the introducing of new HeNB vendors or new hw/sw releases of HeNBs.

· Number of X2: 

Even there is no limit for number of X2s supported by eNB in 3GPP spec, but the development usually follows the requirements/recommendations from Operators. For example, NGMN requires “Typically up to 6 operators and 32 X2 interfaces MAY be envisioned per e-NB.”. 

· Keeping macro network as femto-agnostic as possible
Observation 3: X2-GW can bring benefits in a typical deployment scenario.
2.4   X2-GW Scalability
Contribution R3-112999 argues that “X2 concentration, on the other hand, would be somewhere in the range between n (the simplest case, a macro having X2 to n neighbor femtos, which do not have any X2 connections between them) and n(n-1)/2 (the most complex and unrealistic case, of a fully meshed X2 network being concentrated through the X2-GW, which would be really unnecessary in this case).”, and concludes “there could be scalability issues for X2 concentration.” If the macro has n neighbor femtos, why does it have n(n-1)/2? When the X2-GW is used, the eNB only have X2 with the X2-GW, rather have X2 for each neighbouring HeNB. So the analysis in R3-112999 is incorrect.
Observation 4: the scalability issue for X2-GW is not correct.
3   Conclusion and Proposals
In this contribution, we analyzed the arguments given in contribution R3-112999. To summarize, we have following observations:
Observation 1: In Rel-10, RAN3 did not make any decision on whether X2-GW is used or not. RAN3 just stopped the eNB-HeNB mobility enhancement due to the time constraints. 
Observation 2: the mobility enhancement needs to consider the typical scenario, i.e. Scenario 2 that operator deploy many HeNBs connecting to the HeNB-GW.
Observation 3: X2-GW can bring benefits in a typical deployment scenario.
Observation 4: the scalability issue for X2-GW is not correct.
Based on the above observations, our proposal is:
Proposal 1: X2-GW is a valid solution for eNB-HeNB mobility enhancement in Rel-11.
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