SA WG2 Meeting #128bis
S2-187893
Sophia Antipolis, France, 20-24 August 2018
(was S2-18xxxx)
Source:
Qualcomm Incorporated

Title:
Support for eMBMS with 5GS independent unicast
Document for:
Discussion/Approval

Agenda Item:
6.9
Work Item / Release:
FS_CIOT_5G/Rel.16
Abstract of the contribution: How MBMS can be used for CIOT in 5GS.
1. Background
For several meetings there was discussion in SA2 on how to provide multicast/broadcast services for UEs registered in 5GS. In the context of this study a new key issue #16 was previously agreed in order to define how to support Group Communication and Messaging. 

A solution proposed in S2-186733 [1] proposed that 5G System is "enhanced" to support multicasting instead in this paper we propose an alternative approach where with minimal changes existing MBMS can be received by a UE that is registered in 5G System for unicast services.
2. Receiving MBMS for a UE registered in 5GS

Existing MBMS architecture in TS 23.246 [2], clause D.2.3 defines the following UE Scenarios: 

D.2.3
UE Aspects

Different scenarios can be supported from the perspective of the UE. The following is a non-exhaustive list of possible scenarios:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

The idea of "UE Scenario 3" is that the UE receives MBMS with independent Unicast. The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E. If we assume that the independent unicast is using 5GS the UE architecture for this scenario is shown in Figure 1 (adapted from TS 23.246 [2]).
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Figure 1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast (adaptation of Figure E.1-1 of TS 23.246 [2])
The network architecture is also shown in Figure 2. The basic idea of the architecture is that RAN receives unicast content from 5GS while it receives multicast/broadcast content from eMBMS using EPC procedures. 
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Figure 2: Network architecture for receiving MBMS from EPC and independent unicast from 5GS
Assuming the UE is configured with parameters needed for Receive Only Mode operation and is operating in Receive-only Mode (see Annex E of TS 23.246 [2]) there is no further signalling impact to the UE. If it is desired to optimise this scenario for UEs with "low complexity" e.g. single RF chain it may be preferable to define some network assistance in order to e.g. put the UE in the same frequency for MBMS and unicast service. Such optimisations will be in scope of RAN2.  
As far as network procedures for integration with SCEF in order to support Group Communication the procedures defined in TS 23.682 [3], clause 5.5.1 can be supported with no modification. 
3. Conclusion
It is proposed to document the solution in TR 23.724.
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6.X
Solution #X: Support for eMBMS with independent unicast from 5GS
6.X.1
Introduction
Editor's note:
This clause lists the key issue(s) addressed by this solution.

This is a solution for key issue #16.
6.X.2
Functional Description

Editor's note:
This clause outlines solution principles and documents any assumptions made.

Existing MBMS architecture specification TS 23.246 [x], clause D.2.3 defines the following UE Scenarios: 

D.2.3
UE Aspects

Different scenarios can be supported from the perspective of the UE. The following is a non-exhaustive list of possible scenarios:

UE Scenario 1:
The UE receives both unicast and broadcast service from same PLMN. The UE follows the same functionality as defined in clause 5.2.

UE Scenario 2:
The UE receives broadcast MBMS service without PLMN subscription over E-UTRAN without the need to access and register with the PLMN offering the MBMS service. The UE acts in Receive Only mode as defined in Annex E.

UE Scenario 3:
The UE receives unicast service from one serving PLMN's (e.g. the PLMN for which it has unicast subscription), and receive MBMS service through a different PLMN. The UE acts in Receive Only mode with independent unicast as defined in Annex E.

The idea of "UE Scenario 3" is that the UE receives eMBMS with independent Unicast. The UE in this case is operating in Receive-Only Mode (ROM) as defined in Annex E of TS 23.46 [x]. If we assume that the independent unicast is using 5GS the UE architecture for this scenario is shown in Figure 6.x.2-1 (adapted from TS 23.246 [x] Figure E.1-1).
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Figure 6.x.2-1: UE components in Receive Only Mode and Receive Only Mode with independent 5GS unicast (adaptation of Figure E.1-1 of TS 23.246 [x])
The network architecture is also shown in Figure 6.x.2-2. The basic idea of the architecture is that RAN receives unicast content from 5GS while it receives multicast/broadcast content from eMBMS using existing EPC procedures. 
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Figure 6.x.2-2: Network architecture for receiving MBMS from EPC and independent unicast from 5GS
Assuming the UE is configured with parameters needed for Receive Only Mode operation and is operating in Receive-only Mode (see Annex E of TS 23.246 [x]) there is no further signalling impact to the UE. If it is desired to optimise this scenario for UEs with "low complexity" e.g. single RF chain it may be preferable to define some network assistance in order to e.g. put the UE in the same frequency for MBMS and unicast service. Such optimisations will be in scope of RAN2.  
As far as network procedures for integration with SCEF in order to support Group Communication the procedures defined in TS 23.682 [6], clause 5.5.1 can be supported with no modification. 
6.X.3
Support of EPC interworking
Editor's note:
This clause describes if and how EPC-5GC interworking is supported by this solution.

Existing EPC based eMBMS procedures in TS 23.246 [x] are used. 
6.X.4
Procedures

Editor's note:
This clause describes high-level procedures and information flows for the solution.
No changes in eMBMS procedures defined in TS 23.246 [x] are needed.
6.X.5
Impacts on existing entities and interfaces
Editor's note:
This clause describes impacts to existing entities and interfaces.

No impacts in any interfaces. 
UE and eMBMS is required to support procedures for eMBMS Receive-Only Mode with independent unicast as defined in TS 23.246 [x].
Possible RAN enhancements e.g. network assistance to use the same frequency in unicast and eMBMS can be discussed/studied in RAN2. 
6.X.6
Evaluation

Editor's note:
This clause provides an evaluation of the solution.
The solution has no system impacts and can be adopted as the basis for supporting eMBMS for UEs connected in NB-IoT/eMTC unicast through 5GS.
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