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Abstract of the contribution: This paper discusses the request by RAN1 in S2-171656 and provides a possible way forward.
1.
Background
SA2#120 received LS R1-1704074 [1] indicating that: 
In Rel-14 the following UE categories/capabilities are defined and supported for SC-PTM transmission:

· BL/CE UE (“eMTC UE”) with 1.4 MHz and 1000 bits max TBS

· BL/CE UE (“eMTC UE”) with 5 MHz and 4008 bits max TBS

· NB-IoT UE with 680 bits max TBS

· NB-IoT UE with 2536 bits max TBS

From RAN1 perspective, it is beneficial if the eNB has information regarding the maximum TBS/bandwidth and also potentially target coverage level to be used for a given MBMS service.

In the meantime, RAN2#97bis also discussed the same LS and agreed the following (captured in related Chairman Notes: 

· For NB-IoT and feMTC, SC-MCCH uses the max TBS that is supported by the lowest capability UEs (680 bits for NB-IoT, 1000 bits for feMTC). 

· For NB-IoT and feMTC, Introduce one “larger TBS indication” in SC-MCCH message for each SC-MTCH to indicate whether TBS larger than (680bits for NB-IoT, 1000bits for feMTC) is applicable for corresponding SC-MTCH transmission.

· For NB-IoT and feMTC, A UE that is not capable of “larger TBS” shall not attempt to receive a SC-MTCH for which larger TBS is indicated.

· For NB-IoT, If the DL carrier for SC-MCCH or SC-MTCH is the anchor DL carrier or one of the non-anchor DL carriers in the SIB22-NB, may use the carrier index instead of DL-CarrierConfigCommon-NB-r14 for DL carrier configuration. Where index 0 refers to the related configuration for the anchor DL carrier, index 1~15 refer to the related configuration for the corresponding non-anchor DL carriers in SIB22-NB.

· For NB-IoT and feMTC, add some description in 36.331 to define how to use the SC-MCCH update notification bits in the DCI formats N1 and N2.

It is clear that MBMS being a broadcast/multicast service the (radio) network cannot have the individual UE capabilities and know to which categories of UEs this service is aimed for (in other words to determine the behaviour identified with the conditional statement "For NB-IOT…" or "For NB-IOT and feMTC…".
It is therefore necessary that at the time of service setup the BMSC will indicate to RAN the UE categories/capabilities the service supports/requires. The UE categories are defined as M1, M2 for "eMTC" and NB1, NB2 for NB-IoT in TS 36.306 [4].
In addition, the incoming LS from RAN1 (S2-171656/R1-1704074 [1]) indicates that it would be beneficial if the eNB received information regarding the maximum transport block size (TBS), bandwidth (BW) as well as the target coverage level (CEL) to be used for a given MBMS service. Such information would help better set up the necessary radio resources used for broadcasting the MBMS content. For example, using the most appropriate coverage level would allow to reach as many UEs as possible and, at the same time, avoid unnecessary repetitions over the radio link.
We analyse below the options for UE capabilities that can be signalled to E-UTRAN and how the BMSC/content provider can know those.
2.
Way forward options
2.1
How to signal the supported UE capabilities to RAN?

There are two possible options: 

Option 1: explicit indication the UE capabilities the service intends to support;

Option 2: implicit indication the UE capabilities the service intends to support.
2.1.1
Option 1: Explicit indication of the UE capabilities the service intends to support
In the interface between the BMSC and the content provider (when allocating TMGI), indicate UE capability to use for the radio interface
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The UE capability info may contain the “UE category” and "target coverage level (CEL)", e.g. for the UE category:
-
If category M2 is included, M1 or M2 can be used over the radio interface
-
If category NB2 is included, NB1 or NB2 can be used over the radio interface
-
Note that there is no “ordering” between NB and M categories (i.e., in general an M1/M2 UE cannot decode NB1/NB2 data)
-
The UE capability info from SCEF to BM-SC may be optional
-
If it is provided, the BMSC may override it or reject it
-
If it is not provided, the BMSC determines which category to use
-
This implies that the content provider has to know the UE category, the target CEL and how to obtain this information (see below for more details).
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Figure 1: Modified Session Start procedure to provide the E-UTRAN with the coverage level for MBMS
When the MBMS session starts,the BMSC optionally signals over MB2/xMB  the "UE capabilty info" that is selected for this TMGI as part of the MBMS Session Start signalling. 
One concern that was raised in the last SA2#120 meeting is that signalling this new parameters imposes impacts in lots of intermediate core network nodes (MBMS GW, MME). But this information can be modelled as transparent container and therefore does not need to be processed until it arrives in E-UTRAN. In this case, the E-UTRAN receives this and depending on it determines the radio parameters, e.g. maximum bandwidth, maximum transport block size, RAT, maximum number of repetitions based on the target CE level.
Observation 1: the UE capability info sent from the BM-SC to the eNB can be modelled as a transparent container.
2.1.2
Option 2: Implicit indication of the UE capabilities the service intends to support

Instead of explicitly signalling the UE capabilities supported for the service from content provider and through to the BMSC/MBMS GW/MME, an implicit indication of those is provided either using "reserved" TMGIs or QCIs. Reserved TMGIs are difficult to ensure consistency (see related issues on enTV). For this solution it is therefore assumed that certain QCIs need to be defined in TS 23.203 [2] that will also implicitly indicate to E-UTRAN the UE capabilities that are supported for this service. 

The disadvantage of this solution is that the UE capabilities are orthogonal to the packet forwarding treatment that the QCI is meant to indicate (even for MBMS). For example, you can have possibly any service matching the QCI characteristics that applies to M1 UEs with 1.4MHz and 1000 bits max TBS. So, to achieve full interoperability all existing QCIs in TS 23.203 [2], it is needed to multiply by 4x to meet all the potential UE categories. This is adding a meaning to the QCI which is not related to the actual definition.
In additional to that we to signal the target CE Level which makes the use of QCI more complex since it adds another dimension.

Observation 2: implicitly indicating the UE capabilities by using reserved TMGI or QCI values is cumbersome, adds complexity in the eNB and it does not seem efficient.

Proposal 1: It is therefore proposed to adopt Option 1 (explicit indication of the UE capabilities for MBMS) and adapt the signalling in TS 23.246 and TS 23.682.

2.2
How does the content provider know the UE capabilities? 

There are two possible options: 

Option A: the content provider knows "in advance" the UE categories e.g. it knows the device capabilities it has "purchased" and deployed on the field
Option B: over the top signalling is used to communicate the UE category to content provider

In either case, there is no need for standardising anything in 3GPP since even with option B the signalling is out of scope (i.e., application layer).
Proposal 2: How the content provider is informed of the UE capabilities is out of scope of 3GPP.
2.3
How does the association between service (TMGI) and UE capabilities become known to the UE?

The User Service Description (USD) can contain an indication of what is the maximum capability (or actual capability) targeted by the service, e.g., for each TMGI, includes also a field with capabilities
If the UE supports those capabilities, then it will attempt to receive the service. E.g., the NB-IoT USD uses TMGI X using small TBS while the eMTC USD uses TMGI Y using small TBS. Within the USD it is signaled the reference category.
Given that USD is in control of SA4 and defined in TS 26.346 [3] SA2 needs to liaise with SA4 in order to inform them to include the "maximum UE capability" in USD format in TS 26.346 [3].

Proposal 3: SA2 to liaise with SA4 to request them to include the maximum UE capability" in USD format in TS 26.346.
3.
Proposals
It is proposed to adopt the following: 
Proposal 1: Adopt Option 1 (explicit indication of the UE capabilities for MBMS) and adapt the signalling in TS 23.246 and TS 23.682.

Proposal 2: How the content provider is informed of the UE capabilities is out of scope of 3GPP.
Proposal 3: SA2 to liaise with SA4 to request them to include the UE category info in USD format in TS 26.346
It is also proposed to agree the related CRs for Option 1 vs. TS 23.682 (S2-173050) and TS 23.246 (S2-173396) and the associated draft LS response provided in S2-173052.
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