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Discussion and decision
1 Introduction

This contribution discusses the size of the UE EUTRA capability information and suggests another potential solution for reducing the amount of information to be transferred across Uu.
2 Discussion

Several companies have shown that the size of the UE capabilities is really becoming a problem that needs to be resolved. During the RAN2#91 meeting, RAN2 agreed to have an e-mail discussion to evaluate different potential solution for reducing the UE capabilities. RAN2 furthermore agreed that the UE shall provide the band combination capabilities for 5 carriers and beyond only in response to a request from E-UTRAN. This contribution suggest a solution direction not discussed so far, namely the introduction of a field identifying relevant (RF) component(s) thereby alleviating the need to signal any details of the corresponding capabilities .

Identifier indicating large set of (RF) hardware related capabilities 
Given the following considerations, we think RAN2 should consider another potential solution direction:

· 
We think that a large portion (in terms of size) of the UE capabilities relates to RF hardware. More specifically, a substantial amount of capabilities are implied by the particulars of RF hardware component/ module/ chip

· 
If the eNB would store the detailed capabilities associated with a particular RF hardware component/ module/ chip, the UE could indicate a field identifying the RF hardware component/module/ chip instead of all the associated capabilities that can be inferred from this (e.g. RF- capabilities)
· 
The number of RF hardware vendors is somewhat limited, but each vendor provides quite a few different versions of the RF hardware e.g. to address different markets. An eNB could store the associated capabilities of the 1000 RF hardware components/modules/ chips most commonly used in the network. This may seem like a burden on the eNB, but we should note that the eNB today stores the UE capabilities of a large number of connected mode UEs. When a large percentage of these use a RF hardware module for which the eNB stores the associated capabilities, the required storage capacity may actually be reduced.

Based on these considerations, we propose:

Proposal 1
RAN2 should consider the introduction of an UE capability field uniquely identifying the (E-UTRA) RF hardware component/ module/ chip, alleviating the need to transfer the associated (RF) cabilities
RF hardware identifier

The field uniquely identifying the RF hardware component/ module/ chip may comprise of a subfield identifying the vendor and a further subfield that can be left up to the vendor, as shown in the following figure.
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Fig. 1: RF hardware module/ chip identifier, high level information structure example
Handling of RF hardware lookup tables within the network

At first glance it seems possible to leave the configuration of the RF hardware lookup tables, i.e. the tables that define the associated capabilities for each RF hardware component/ module/ chip, up to OAM. However there is a remaining question what to do if the UE reports the identity of a RF hardware component/ module/ chip which associated capabilities are not included in the lookup table stored by eNB. There seem to be a number of options on how to proceed: a) do not use the additional capabilities i.e. stick to the capabilities indicated by legacy fields, b) issue a request to retrieve the full capabilities from the UE, c) issue a network internal procedure to retrieve the full capabilities i.e. start some OAM action. As the eNB should be able to store the associated capabilities of the most common RF hardware modules/ chips, there may be no need to define any further procedures. On the other hand there may be a need to use new mobile devices quickly, including the testing of the new functionality supported by such devices (e.g. IOT). Hence we think some further discussion seems needed.
Proposal 2
Discuss if there is a real need to define a (Uu) procedure for retrieving the full additional/ B5C capabilities from the UE
Storage by CN

A further question is what the MME should store regarding the additional/ B5C capabilities. I.e. whether should support storage of a) the identifier of the RF hardware component/ module/ chip, b) the full additional/ B5C capabilities, or c) both. It has been proposed that upon HO from UMTS we should allow the eNB to start the EUTRA connection even without being provided with any UE capabilities. Correspondingly it seems acceptable for the MME to only store the identifier of the RF hardware component/ module/ chip, as this would imply that only for a limited number of uncommon types of UEs the eNB can initially, following connection establishment, not use the additional B5C capabilities. As CN storage capacity is a recurring issue, we think option a) is the preferred approach.

Proposal 3
Discuss if there is a real need for the MME to store the full additional/ B5C capabilities from the UE i.e. it seems sufficient for the MME to support storing the RF hardware component/ module/ chip
Overall sequence

The following sequence illustrates the message overall sequence for a UE initially attaching to the network, using the two step approach as used for network requested bands. At a subsequent connection establishment, the CN would download the UE capabilities and, provided that the lookup table in the eNB covers the RF hardware component/ module/ chip of the UE, business is as usual.
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7 :   Capability upload   > Additional/ B5C   capabilities  

5 : UECapabilityInformation   >Additional/ B5C   capabilities  

2:   Capability upload   >Legacy capabilities  

4 : UECapabilityInformation Request   > Additional/ B5C   capabilities  

6 : RRCConnectionReconfiguration   >B ased on legacy capabilities  

1: UECapabilityInformation   >Legacy capabilities  

UE   eNB   CN  

10 :  Release  

Initial establishment  


Fig. 2: Example of high level message sequence, initial attachment

3 Conclusion & recommendation
This contribution discusses another potential solution for reducing the amount of additional/ B5C UE capability information to be transferred across Uu. It includes the following proposal, that RAN2 is requested to discuss and conclude:

Proposal 1
RAN2 should consider the introduction of an UE capability field uniquely identifying the (E-UTRA) RF hardware component/ module/ chip, alleviating the need to transfer the associated (RF) cabilities
Proposal 2
Discuss if there is a real need to define a (Uu) procedure for retrieving the full additional/ B5C capabilities from the UE

Proposal 3
Discuss if there is a real need for the MME to store the full additional/ B5C capabilities from the UE i.e. it seems sufficient for the MME to support storing the RF hardware component/ module/ chip
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