
3GPP TSG-RAN WG3 Meeting#105
R3-193549
Ljubljana, Slovenia, 25th – 30th August 2019

Agenda item:
8.1
Source: 

Qualcomm Incorporated
Title: 
LTE-M Identification in 5GC
Document for:
Discussion
1. Introduction
RAN3 received an LS from SA2 [1] which asks RAN2 and RAN3 to investigate solutions that would allow LTE-M to be identified from the Initial UE message that is sent to the AMF and provide feedback if necessary.
2. Discussion 
2.1 Legacy EPS situation

During the upload of capabilities towards the EPC, the eNB can include an LTE-M Indication, as shown below:

This is passed to the EPC and may be used for charging for category M1 and M2 devices. Note that this indication is extracted by the RAN from the information in the UE capabilities container and is partly orthogonal to whether such devices are operating for example in coverage enhancement mode, and if so, in in which specific CE mode.
This IE was introduced following a request from SA2 based on input from the GSMA.

2.2 5GC operation with LTE access

The LS asks specifically about solutions to allow LTE-M devices to be identified from the Initial UE Message, suggesting that this can be used for selection of CN nodes (since identification of user plane traffic is already possible, see the previous section). The use case seems to be the allocation of specific CN nodes (presumably this could be used for AMF selection at the RAN, or AMF redirection, or potentially for further selection of other CN nodes).

We assume from this that the requirement is that the device is identified as category M1 or M2, and not necessarily whether it is using coverage enhancement. If the latter, the requirement would not be fulfilled by the existing signalling shown in the previous section, i.e. there would already be a problem with the existing solution.
Observation 1: The SA2 requirement is about identifying Cat M1 and Cat M2 devices, not about CE operation.

Today in 4G there is already an indication at access of whether the UE supports CE mode B. Now a M1/M2 device may support CE mode B, but

· Some M1/M2 devices do not support CE Mode B

· Other devices (non M1/M2) may also support CE Mode B

Therefore, this indication cannot be used, or at least cannot be used on its own. Another option is to make use of the knowledge of the PRACH resources used by the UE since from TS 36.300:
· A set of PRACH resources (e.g. time, frequency, preamble), each associated with BL UEs in normal coverage, is provided in SIB.
· A set of PRACH resources (e.g. time, frequency, preamble); each associated with a coverage enhancement level, is provided in SIB.

From the first statement, it might be possible to identify BL UEs (i.e. M1/M2) when accessing in normal coverage, as they will use specific PRACH resources. However, in the second case a normal UE capable of enhanced coverage could use the CE PRACH resources.

Overall, it does not seem like there is a method to unambiguously detect a M1/M2 UE at access. Complementing the current signalling of CE Mode A with CE Mode B will also not be enough, since it is still the case that non-M1/M2 devices may support CE Mode A.
Observation 2: Current information received in RAN during initial RRC messages (including PRACH resource usage) is not sufficient to identify M1/M2 devices.

With the above in mind, it seems that the most straightforward way to obtain the information is to mandate the UE itself to include a cat M1/M2 indication in msg5. This indication is simply mapped from the capabilities (similarly to what the eNB has to do today to create the IE discussed in the previous section). Then, the ng-eNB simply forwards this onto the AMF in the INITIAL UE MESSAGE. 

Proposal 1: Provided RAN2 finds no issues, the requirement can be met by having the cat M1/cat M2 indication in msg5 and INITIAL UE MESSAGE.
It is therefore proposed to respond positively to SA2 along the lines of proposal 1 above.

Proposal 2: Liaise SA2 accordingly. 
A draft LS is provided in [2].
3. Conclusion 
This document has reviewed the request from SA2 on LTE-M identification. From RAN3 perspective, the requirement would result in having the current IE (sent in UE CAPABILITY INFO INDICATION) already sent in INITIAL UE MESSAGE; and this in turn would require the indication to be provided from the UE in msg5. Therefore,
Proposal 1: Provided RAN2 finds no issues, the requirement can be met by having the cat M1/cat M2 indication in msg5 and INITIAL UE MESSAGE.
Proposal 2: Liaise SA2 accordingly. 
A draft LS is provided in [2].
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9.2.1.135	LTE-M Indication


This element is provided by the eNB to inform that the UE indicates category M1 or M2 in its UE Radio Capability.
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