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1. Introduction
In SA2#83 meeting, relaying function was introduced into SA2 specification. It is understood that “When relay function is enabled, MMEs in a pool should all have the same relaying function capability in order to have consistent support for functions such as redundancy, load balancing.” [1], which is already captured in [2]. In current RAN3 specification [3], MME informs its support for relaying in S1 SETUP RESPONSE message, which is based on the  RAN3’s working assumption that part of numbers of (no need for all) MMEs in a pool can be updated to support relaying. We would like to discuss here in this paper how to understand the SA2’s requirement on MMEs’ capability of supporting relaying function in a pool and whether the change of the RAN3 spec is needed.
2. Discussion and proposal
In order to give our considerations and preference, we analyze two deployment scenarios firstly.
Figure 1 shows two isolated MME Pools scenario. A DeNB is connected to only one MME Pool. In other words, a DeNB is not shared by more than one MME Pools. In order to satisfy SA2 requirement, all MMEs in a pool should support relaying function. Since DeNB is connected to all MMEs within this pool (S1 flex), it is unnecessary for MMEs to inform DeNB explicitly "RN Support Indication." during S1 setup.
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Figure 1: DeNB connected to only one MME Pool

Figure 2 shows two overlapped MME Pools scenario (X2 interfaces are not shown for simplicity). MME3 is shared by Pool-1 and Pool-2, and DeNB2 is located in overlapped area. Several RNs are deployed in MME Pool-1. So, in order to satisfy SA2 requirement, all MMEs in Pool-1 (i.e. MME1, MME2 and MME3) should support relaying function. 
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Figure 2: DeNB connected to two MME Pools

The key point is whether MME4 should support relaying in this scenario according to SA2’s description. Since all deployed RNs can be served by MMEs in Pool-1 and no RNs are connected to other eNBs located in MME Pool-2, it seems unnecessary for MME4 to support relaying. DeNBs can achieve load balancing requirement between MMEs in Pool-1. In this case, since not all MMEs support relaying, from the viewpoint of DeNB2, it needs to know which MME(s) support this function. Hence, MMEs needs to advertise its support for relaying to DeNBs during S1 setup procedure. This is also the current RAN3 work assumption.
Observation 1: MME needs to advertise its relay supporting function to DeNBs when not all MMEs in a pool support relaying functionality.
On the other hand, since DeNB2 also belongs to Pool-2 and MME3 has relaying functionality, it seems necessary for MME4 to support relaying due to load balancing requirement. As a consequence, all MMEs DeNB2 connected to support relaying function. 
According to SA2 requirement, if one MME in a pool is updated to support relaying, it is reasonable that all other MMEs in the same pool should be updated to support relaying, regardless of standalone MME Pool deployment as in Figure 1, or overlapped MME Pools as in Figure 2. Under such condition, it is unnecessary for these MMEs to inform DeNB relaying-support function respectively. 
Observation 2: No need for MMEs to inform DeNBs relay supporting function when all MMEs in a pool support relaying.
Take the above into account, in order to build an unambiguous base for subsequent work, we put forward the following proposal:
Proposal 1: RAN3 to discuss whether all of the  MMEs in a pool should support relaying.

If the answer is NO, the current RAN3 specification can be kept as it is, then it’s better to make the alignment between SA2’s description and the working assumption in RAN3, that part of numbers of MMEs in a pool may have the capability of relaying functionality.
Proposal 2:  To send an LS to SA2 to reflect that not all of the MMEs in a pool may have the capability of relaying functionality.
Otherwise, if the answer is positive, we think it is unnecessary for every MME in a pool to inform DeNBs relaying-support function respectively, which causes signalling redundancy. Operators can assure that all MMEs a DeNB connected to have the same relaying function capability, so that there is no need for the MMEs to provide the “RN Support Indication” to the DeNB via S1 setup procedure. In this case, we’d like to present the following proposal:
Proposal 3: No need for MMEs to inform its support for relaying function to DeNB if all MMEs in a pool should support relaying functionality.
3. Conclusion
Based on the analysis in section 2, we put forward the following proposal:
Proposal 1: RAN3 to discuss whether all of the MMEs in a pool should support relaying.

If not all of the MMEs in a pool may have the capability of relaying functionality, we would like to propose that, 

Proposal 2:  To send an LS to SA2 to reflect that not all of the MMEs in a pool may have the capability of relaying functionality.
If the answer to the above proposal is positive, we would like to further propose:
Proposal 3: No need for MMEs to inform its support for relaying function to DeNB if all MMEs in a pool should support relaying functionality.
We would like to provide the corresponding CRs if needed.
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