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1.
Introduction
At last RAN2#87 meeting discussion of problems of UE radio capability information size took place based on the incoming LS from CT4 in [1] and the contribution in [2]. Following discussion there was no consensus how to solve the problems observed in laboratory and field testing when the Rel-10 UE radio capability information size exceeds the respective storage limit of the network, and to agree on a new maximum value of E-UTRA radio capabilities that the MME should be capable to store. Some companies were of the opinion that the problems can only be solved by network implementation. Furthermore, it was proposed to recommend to CT4 to remove the current MME storage requirement of 510 octets from the specification TS 23.401 [3].
In this contribution we continue discussion of the problems of UE radio capability information size addressing the need for having further standardized solutions as in our opinion network implementation might not be able to solve all the problems. 
2.
Discussion
2.1
Need for further standardized solutions
The proposal to leave it to network implementation only to solve the problems of UE radio capability information size relies on the following main assumptions:
· The network is expected to know the maximum size of UE radio capability information that a UE of a certain release supports.
· The storage capacity of all eNBs and MMEs in the network would be configured in accordance with the expected maximum size of UE radio capability information.
However, looking at the RAN4 activities for specifying all the CA band combinations (for inter-band, intra-band non-contiguous, intra-band contiguous) the number of LTE frequency bands and CA band combinations are growing steadily and a high-end UE implementation may be required to support many of them. As indicated in our contribution [2] we estimated an increase of the LTE related capability information up to 2K octets for a Rel-11 UE when it supports 16 LTE frequency bands and CA with 3 and 4 DL band combinations along with 2 UL bands. Therefore, we expect that network might not be able to update the storage capacity for all its eNBs and MMEs in time when such high-end UE implementations appear in the market. As consequence, what may happen is that again different network implementations with regard to the handling of UE radio capability information will be observed (similar to what we already observed in laboratory and field testing for a Rel-10 UE): 
1. The eNB and the MME accept whole UE radio capability information.
2. The eNB discards the whole UE radio capability information if its size exceeds a certain limit.
3. The eNB and the MME accept UE radio capability information up to a certain limit and discard the rest.
It should be noted that as a result of implementation 3, the eNB and the MME may discard all the information necessary for inter-RAT change, and features like CSFB may not work. Thus, this kind of implementation creates the biggest problems and should be avoided.
In Rel-11 the feature “Network-requested CA band combination signalling” was introduced in TS 36.331 [4] that can be used by the eNB to reduce the size of the E-UTRA radio capabilities. However, it requires that both UE and network support this new feature. Furthermore, even with this feature the size of the LTE related capabilities can be up to 2K octets depending on the CA capabilities of the UE. Therefore, alternative means for reducing the UE capability information size need to be found.
In view of the network implementation 2 and 3 as described above and to alleviate problems in the future with regard to UE radio capability information size we suggest to consider further standardized solutions that allows both the UE and network to scale the UE radio capability information that needs to be transmitted in the UECapabilityInformation message. Candidate solutions to consider include:
a) On AS/NAS level the eNB/MME may send indications to UE how many octets it can store for UE radio capability information so UE can scale down the size of UE radio capability information accordingly. 
b) New release cause, e.g. “ue-CapabilityReductionrequired” for the RRC Connection Release message may be defined. This new release cause can be used by eNB when the network faces problems with the UE radio capability information size received by UE in UECapabilityInformation message. A UE that receives this release cause would then send reduced set of its capabilities to the network if requested to do so in a subsequent UE capability transfer procedure. The reduction of the capability information could be left to UE implementation and performed by UE by restricting the number of supported bands and CA band combinations based on available band information in the selected PLMN, e.g. the band the currently camped cell belongs to and its  neighbor cells’ bands signalled in system information. Alternatively, analogous to the Rel-11 feature “Network-requested CA band combination signalling”, the PLMN could provide the UE with a list of bands that are used in the network overall (either via system information or dedicated signalling), and the UE could reduce its capability information accordingly.
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It should be noted that a combination of a) and b) could be also considered, i.e. in the RRC Connection Release message the network provides the UE also with the maximum acceptable size of the UE radio capability information, if the new release cause is used. This could help to avoid that the UE needs several attempts to find out the maximum acceptable size of  the network by means of "trial-and-error".
Looking at the addressed solutions we think that solution b) has the least impact in terms of standardization efforts and implementation due to the fact that there is one spare value left in the value range of the release cause that could be used for scaling the UE radio capability information. Furthermore, we think that solution b) is an efficient way to solve the problems originated from network implementation 2. Due to the fact that we consider the problems of UE radio capability information size as very critical we think that the use of the spare value for solving these problems is justified. Therefore, we propose the following:
Proposal 1: RAN2 is asked to discuss and consider the solution to introduce new release cause in Rel-11 for scaling the UE radio capability information.
In addition to proposal 1 above we propose to discuss solutions to solve the problems of UE radio capability information size in a future-proof way. However, as this will take some time, the discussion can be continued in the Rel-13 time frame.
2.2
Response to incoming CT4 LS
Referring to the discussion at last RAN2#87 meeting and in this contribution we propose to send a reply LS to CT4 from this meeting indicating the following to them:
· RAN2 could not agree on a new maximum size of the E-UTRA radio capabilities due to the fact that the maximum size of the E-UTRA radio capabilities continuously grows in each release with the introduction of new features, frequency bands and band combinations.
· RAN2 recognizes the need to solve the problems of UE radio capability information size in a future-proof due to IOT issues observed in Rel-10 for the current MME storage limit of 510 octets.
· In Rel-11 the feature “Network-requested CA band combination signalling” has been introduced in AS that can be used by the eNB to reduce the size of the UE capability information. However, it requires that both UE and network support this new feature. Furthermore, even with this feature the size of the LTE related capability part can be up to 2K octets depending on the CA capabilities of the UE.
· RAN2 will continue discussion to solve the problems and inform CT4 in time about the solution(s) that RAN2 agreed on.
Proposal 2: RAN2 is asked to send a reply LS to CT4 in accordance with the proposal in section 2.2.
A draft reply LS can be found in [5].
3.
Summary
In this contribution the need for having further standardized solutions has been addressed as network implementation might not be able to solve all the problems of UE radio capability information size. As result, the following proposals have been made:
Proposal 1: RAN2 is asked to discuss and consider the solution to introduce new release cause in Rel-11 for scaling the UE radio capability information.
Proposal 2: RAN2 is asked to send a reply LS to CT4 in accordance with the proposal in section 2.2.
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-
ALU thinks that all we can do is to be aware that the size could be an issue for the MME and try to keep it reasonable. But we cannot make a good prediction. Ericsson thinks that the limit is the maximum RRC message size. But we maybe don’t need to tell that to CT either. 

-
Samsung thinks that with the requested bands, the network can control the size to some extent. Ericsson thinks that the eNB might not be fully aware of that. 

-
Intel would like CT4 to specify a larger value and thinks that CT4 will stick to the 500 byte limit if we don’t provide any input. 

=>
Can discuss offline whether we can provide any good input

-
After offline discussion Intel reports that some companies think that the issues can only be solved by network implementation. The size in CT4 specification (~500 Byte) should be removed. Can indicate that the maximum RRC PDU size is currently limiting. Can indicate that we introduced mechanisms for requesting reduced sets of band combinations by which the eNB can reduce the size of the UE capabilities. eNB and MME implementation can thereby ensure that the NW can handle the capabilities. Can also indicate that companies have reported IOT issues.  

=>
Postponed (can discuss internally and consider sending a reply LS to CT4 from next meeting)
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