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1. Introduction

In RAN2#87 meeting, R2-143173 introduced a problem occurred when UE capability size exceeds 510 bytes, which is the current MME storage limit. Also, several possible solutions were provided. We will provide our preference in this paper.
2. Discussion
In RAN2#87 meeting, R2-143173 already introduced both the problem issued on UE capability size and the detailed solutions to solve the problem. Therefore, this paper will not explain it again. As we checked this problem with our implementation, it is an actual problem, and in some cases, the unwanted behaviors could happen. To remove the problem, we can consider the following two approaches:
1) MME storage limit for UE capability is extended beyond the current limit of 510 bytes.
2) New behavior or mechanism in eNB and/or UE is proposed in order to avoid that UE capability size exceeds the current limit.
2.1. Observations with the second approach.

A main reason that MME stores UE capability is to reduce the call setup latency, which is very important QoS. So, it is really undesirable to send it via Uu interface at every transition between ECM-IDLE and ECM-CONNECTED. TS23.401 is describing the point as follows:

	5.11.2
UE Radio Capability Handling

The UE Radio Capability information contains information on RATs that the UE supports (e.g. power class, frequency bands, etc). Consequently, this information can be sufficiently large (e.g. >50 octets) that it is undesirable to send it across the radio interface at every transition from ECM‑IDLE to ECM‑CONNECTED. To avoid this radio overhead, the MME stores the UE Capability information during ECM‑IDLE state and the MME shall, if it is available, send its most up to date UE Radio Capability information to the E‑UTRAN in the S1 interface INITIAL CONTEXT SETUP REQUEST message unless the UE is performing an Attach procedure or a Tracking Area Update procedure for the "first TAU following GERAN/UTRAN Attach" or for a "UE radio capability update".


If we go to the second approach, call setup latency would increase due to a kind of processing time and message exchange between NW entities and/or between eNB and UE. In the real networks, it is actually a critical degradation even if the latency of a few ms increases. 

Another drawback of the second approach is the increased complexity. In order to fix under the current limit, someone (e.g. UE, eNB or MME) could cut down the current UE capability size. However it is not easy to categorize more useful information from UE capability information. Or alternatively, eNB stores UE capability information and then eNB could provide it to MME whenever MME needs it. But the latency between eNB and MME still exists, and the storage even in eNB is needed for UE capability. 
From our observations, the first approach is more preferable:
Proposal 1: For simplicity, RAN2 recommends to define new extended MME storage limit for UE capability.
2.2. Considerations with the first approach
Firstly, we need to discuss whether we have to still define per-UE limit for UE capabilities. If MME uses a shared memory, MME could save the amount of the extended memory for storing the UE capability. But, it would result in the degradation in the processing efficiency and higher complexity. It might be slower to retrieve information, and it would be so difficult or impossible for eNB to assist in avoiding MME memory overload. Accordingly, still it is important to consider per UE size limit. 
We could consider to remove the current MME storage limit, and to leave the limit to the implementation, i.e. no stardardization. However, it would result in a significant problem. For example, during the inter-MME mobility, the target MME might discard the UE capabilities if they are larger than its limit i.e. there would be some degradation upon inter-MME mobility, especially between vendors. 
From the above observations, we need to standardize new fixed value of the extended MME storage limit per UE. Since it is related to MME cost which is a critical issue especially to MME vendor, it is undesirable to extend it too much. As we consider the real networks, we assume that the size of relatively heavy UE capability information has the range of 400 ~ 600 bytes as usual. 
Proposal 2: The new MME storage limit should be carefully defined but not extended too much because it is associated with the MME cost. 
Actually, if we go to the second approach, RAN2 could have something to do. But, with the first approach, RAN2 need not do anything. RAN2 can send a LS to CT4 to inform that RAN2 wants to extend the MME storage rather than to develop some enhancements in UE and/or eNB side because of higher complexity and QoS degradation (e.g. call setup time).
Proposal 3: RAN2 to send a LS to CT4 with RAN2 opinion.
3. Conclusion
It is proposed that
Proposal 1: For simplicity, RAN2 recommends to define new extended MME storage limit for UE capability.
Proposal 2: The new MME storage limit should be carefully defined but not extended too much because it is associated with the MME cost. 

Proposal 3: RAN2 to send a LS to CT4 with RAN2 opinion.
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