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1. Introduction
This pCR proposes to add supplemental texts to TR 23.780 subclause 5.8.
2. Reason for Change
In SA6 #11, the pCR in S6-160551 [1] was agreed and the proposed text is now in TR 23.780 ver.0.3.0 subclause 5.8.  The text in this subclause describes the issue regarding the gap in the relevant specifications.
This contribution propose to add potential alternative solution to resolve the identified gap.  We acknowledge that the problem in general is at the system level issue, thus it falls in SA2 domain to resolve.  However, describing approaches to possible solution(s) in SA6’s TR can be beneficial from this study’s perspective.
As discussed in [1], the conflicting specifications can be summaized as follows :

· GCS-AS is responsible for selecting the delivery method (i.e. MBMS or unicast) for a given UE in a group communication, according to TS 23.468 (GCSE_LTE stage2) subclause 4.1.

· MCE is responsible for selecting the MBMS mechanism (i.e. MBSFN or SC-PTM) for a group communication, according to TS 36.300 (E-UTRAN stage2) subclause 15.1.1, 15.3.1, and 15.7.1.1.

· Neither GCS-AS nor MCE is aware of the selection made by the other, therefore, informed decision in either entity is not possible according to the current specifications.
2.1 Clarification of the existing specs
When the GCS-AS initiates the MBMS session for a group communication by sending Activate MBMS Bearer Request message to the BM-SC, it optionally provides the Cell-ID list IE in this message.  As shown in the following figure, this IE is cascaded down from BM-SC to MBMS-GW -> MME -> MCE -> eNB as the MBMS session is established.

It should be noted that this Cell list IE has been added to the following specifications due to the introduction of SC-PTM and were approved in RAN plenary #70, Dec. 2015.  In other words, MBSFN that exists since Rel.9 in LTE does not use this IE.
· MB2-C i/f : TS 29.468 ver.12.4.0 (2015-12)
· SGmb i/f : TS 29.061 ver.13.2.0 (2015-12)
· Sm i/f : TS 29.274 ver. 13.4.0 (2015-12)
· M3AP: TS 36.444 ver.13.1.0 (2015-12)
· M2AP: TS 36.443 ver.13.2.0 (2015-12)
The current RAN specifications (TS 36.300 subclause 15.1.1, 15.3.1 and 15.7.1.1, TS 36.443 subclause 8.2.2) state that: 1) the MCE determines whether MBSFN or SC-PTM is used for a group communication, 2) if it selects SC-PTM, it adds SC-PTM Information IE upon sending M2AP: MBMS SESSION START REQUEST message to the eNB, and 3) if the SC-PTM Information IE is present, then the eNB takes it as an explicit indication that the use of SC-PTM is expected.  These points are shown in (1) and (2) in the following figure. The SC-PTM Information IE consists of MBMS Cell List Item IE and MBMS E-RAB QoS parameters IE.
However, as shown in the following figure, the Cell list IE originates from the GCS-AS when it originally activates the MBMS bearer, and this IE is propagated all the way down to the MCE.  In other words, the MCE is able to select SC-PTM only if the Cell list IE is provided by the GCS-AS and is cascaded through the chain of NEs.  On the other hand, if the Cell list IE is not originally provided by the GCS-AS, then the MCE is not able to select SC-PTM, thus it has no other choice but to select MBSFN.
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Figure 1: current spec behaviour
The situation just described implies that the decision-making by the MCE is dependent on the information provided by the GCS-AS to begin with.  In other words, unlike what the RAN specification appear to indicate, the MCE does not really have a freedom to select MBSFN or SC-PTM under all circumstances.  This is summarized in the following table. The key point to note is: 1) if the Cell list IE is provided to the MCE through the chain of upper hierarchy NEs, then it can select either mechanism (case A), and 2) if it is not provided, then MCE is forced to take the only 1 choice, namely MBSFN (case B). In this case, the MCE’s selection is simply reflecting what it receives (or not receive) from the upper hierarchy NEs.
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Table 1 : MCE’s selection of MBMS mechanism
Then the question now becomes what is the purpose of MCE not to select the SC-PTM when it does receive Cell list IE from the upper hierarchy NE. In other words, what is the value of leaving this choice to the MCE given that it doesn’t have a choice in the other half of the situation?  As a conclusion, the existing specs is rather an imcomplete solution.
2.2 Consolidating the decision point 

Based on the discussion above, it is more straightforward to have the presence or absence of Cell list IE as the key information to the MCE which MBMS mechanism the MCE should select in both cases A and B shown in the table above rather than leaving the choice to MCE.  By doing so, we’re effectively consolidating the decision point of both of the following points to the GCS-AS.  Overall, it is a cleaner solution at the system level.
· Whether unicast of MBMS should be used for a given UE.

· Whether MBSFN or SC-PTM should be used for a given group communication.
It can be argued that the selection of MBMS mechanism used over the Uu interface in quesion is rather a RAN internal matter and thus an (external) application server to determine the details of RAN matter is not appropriate.  However, the existing spec already influences the RAN behaviour in this respect by providing the Cell list IE to the MCE. Therefore, consolidating the decision point on the closely related aspects makes more sense.
3. Conclusions

As a conclusion, it makes most sense to re-state the relevant RAN specs in such a way that the MCE simply reflects the information it obtains from the GCS-AS upon ”determining” whether MBSFN or SC-PTM is used.  Specifically, TS 36.300 and TS 36.443 can be re-worded to reflect this point.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780, version 0.3.0.
5. Reference

[1]

S6-160551, “Pseudo-CR on cohesive MBMS operation,” NEC
* * * First Change * * * *

5.8
Key issue 8 – Cohesive MBMS operation 
5.8.1
Description

In Release 13, SC-PTM was introduced as a second mechanism of MBMS delivery in addition to MBSFN. The main motivation was specifically to meet the needs of Mission Critical services [16]. This results in the situation where there are now two MBMS mechanisms for Mission Critical services – MBSFN and SC-PTM. Given that SC-PTM is an air-interface-impacting feature, specific support in the UE is required for its operation. In other words, UE that only supports MBSFN cannot receive MBMS message if the network delivers it by SC-PTM.

In the current specifications, key information is missing in both MCE and GCS_AS to make an informed decision to select the appropriate use of MBMS with respect to the UE’s support and MCS needs.

· GCS_AS is responsible for selecting whether MBMS or unicast is used for a given UE in a given group communication according to 3GPP TS 23.468 [9] subclause 4.1. However, the current specifications do not provide a mechanism for the GCS_AS to : 1) make the appropriate selection to reflect the UE population with respect to their MBMS capabilities, and 2) know the MBMS mechanism selected by the MCE.

· MCE is responsible for selecting whether MBSFN or SC-PTM is used for a group communication according to 3GPP TS 36.300 [11] subclause 15.1.1. However, the current specifications do not provide a mechanism for the MCE to make the appropriate selection to reflect the UE population with respect to their MBMS capabilities.

This is illustrated in the following figure:
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Figure 5.8.1-1: GCSE and two MBMS delivery mechanisms (modified from 3GPP TS 23.468 [9], fig 4.2.2-1)
The current RAN specifications (TS 36.300 [X] subclause 15.1.1, 15.3.1, and 15.7.1.1, TS 36.443 [Y] subclause 8.2.2) state that: 1) the MCE determines whether MBSFN or SC-PTM is used for a group communication, 2) if it selects SC-PTM, it adds SC-PTM Information IE upon sending M2AP: MBMS SESSION START REQUEST message to the eNB, and 3) if the SC-PTM Information IE is present, then the eNB takes it as an explicit indication that the use of SC-PTM is expected.  These points are shown in (1) and (2) in the following figure. The SC-PTM Information IE consists of MBMS Cell List Item IE and MBMS E-RAB QoS parameters IE.

However, as shown in the following figure, the Cell list IE originates from the GCS-AS when it originally activates the MBMS bearer, and this IE is propagated all the way down to the MCE.  In other words, MCE is able to select SC-PTM only if the Cell list IE is provided by the GCS-AS and is cascaded through the chain of NEs.  On the other hand, if the Cell list IE is not originally provided by the GCS-AS, then the MCE is not able to select SC-PTM, thus it has no other choice but to select MBSFN.
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 Figure 5.8.1-2: Current spec behaviour of MBMS mechanism selection in MCE

The situation just described implies that the decision-making by the MCE is dependent on the information provided by the GCS-AS to begin with.  In other words, unlike what the RAN specification appear to indicate, the MCE does not have a freedom to select MBSFN or SC-PTM under all circumstances.  This is summarized in the following table. The key point to note is: 1) if the Cell list IE is provided to the MCE, then it can select either mechanism (case A), and 2) if it is not provided, then the MCE is forced to take the only 1 choice, namely MBSFN (case B). In this case, the MCE’s selection is simply reflecting what it receives from the GCS-AS through the chain of upper hierarchy NEs.
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Table 5.8.1-1: MCE’s selection of MBMS mechanism with respect to the information provided by GCS-AS
As a conclusion, the existing RAN specification should be addressed appropriately.
5.8.2
Architectural requirements

Editor’s note: architectural requirement (if any) is FFS.
* * * Next Change * * * *

6.X
Solution 8-1: Consolidating the decision point of MBMS operation
6.X.1
Description
This subclause discusses the potential solution for the key issue #8 in subclause 5-8.  Based on the discussion in it, it is cleaner and more straightforward to have the Cell list IE as the key information to the MCE which of the two MBMS mechanisms the MCE should select rather than leaving the choice up to MCE.  By doing so, it is possible to effectively consolidate the decision point to the GCS-AS with respect to both of the following aspects.
· Whether unicast of MBMS should be used for a given UE in a group communication.

· Whether MBSFN or SC-PTM should be used for a given group communication.
The rest of this subclause discusses this mechanism and describes the required changes in the respective specifications.
6.X.2
Procedure
The procedure below describes how the selection of MBSFN or SC-PTM is handled in the MCE and eNB.

Pre-conditions:

· An MBMS bearer used for MCS application is activated by the GCS-AS and the Session start request message is propagated to BM-SC, MBMS-GW, and MME.

· The Activation of MBMS bearer from the GCS-AS to BM-SC is done with optional IE of MBMS cell list IE present (case A) or obsent (case B).
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Figure 6.X.3-1: MBMS mechanism selection by the MCE
Case A: SC-PTM is selected:
1. The MME sends M3AP: MBMS Session Start Request message with MBMS cell list IE present.
2. The MCE considers that the use of SC-PTM is requested.

3. The MCE sends M2AP: MBMS Sesion Start Request message with SC-PTM information IE.

4. The eNB allocates MBMS resource for SC-PTM operation (SC-MCCH, SC-MTCH, SIB20).

5. The eNB re-configures the radio resource and notify it to the UE.

6. The UE reads the new configuration to find SC-MCCH and SC-MTCH. It is ready to receive the MBMS message.
Case B: MBSFN is selected:
1. The MME sends M3AP: MBMS Session Start Request message without MBMS cell list IE.
2. The MCE considers the use of MBSFN is requested.

3. The MCE sends M2AP: MBMS Sesion Start Request message without SC-PTM information IE.

4. The eNB uses the pre-configured MBMS resource for MBSFN operation (MCCH, MTCH).
6.X.3
Impacts on existing nodes and functionality

With this approach, the MCE simply reflects the choice of MBMS mechanism based on the information provided by the GCS-AS through the chain of upper hierarchy NEs when the MBMS session is activated.
· If the MCE receives M3AP: MBMS Session Start Request message including MBMS cell list IE, then it selects SC-PTM.  The MCE then sends M2AP: MBMS Sesion Start Request message with SC-PTM information IE.
· If the MCE receives M3AP: MBMS Session Start Request message without MBMS cell list IE, then it selects MBSFN.  The MCE then sends M2AP: MBMS Sesion Start Request message without SC-PTM information IE.
The followoing specifications needs to be modified to reflect this change accordingly.
· TS 36.300 [X] subclause 15.1.1, 15.3.1, and 15.7.1.1

· TS 36.443 [Y] subclause 8.2.2
6.X.4
Solution evaluation

* * * End of Change * * * *
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