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1   Introduction
During the last RAN2#83bis meeting, group communication using MBMS bearer has been discussed and captured in TR 36.868 [1]. As discussed in the meeting, the main usage of a pre-established MBMS bearer is to satisfy time latency requirement. However, this solution requires further analysis. E.g.:

Q1: Can EUTRAN determine whether to use a unicast bearer (i.e., PTP) or MBMS (i.e., MBSFN) bearer when the EPC decides for Multicast Delivery?

Q2: How to deploy a suitable MBSFN area to take into account radio efficiency?

In this contribution, we try to analyze and answer the questions above and provide our suggestions.
2   Discussion
2.1   Can EUTRAN determine whether to use a unicast bearer or MBMS bearer when EPC decides for Multicast Delivery?
From the SA2 design of the GCSE architecture in TR 23768 [2], it can be seen that “GCSE AS determines if DL media for a particular GCSE group communication (or UE/Receiving group member) is using Unicast Delivery or Multicast Delivery.”
Unicast delivery defined in [2] occurs through the S/P-GW and with a dedicated bearer for each GCSE group member. For simplicity, and based on the analysis at RAN2#83bis, we believe that RAN can reuse the current unicast transmission when EPC decides for unicast delivery.

Proposal 1: RAN shall reuse current unicast bearer when EPC decides for Unicast Delivery.

But when the GCSE Application Server (GCSE AS) decides to provide the group call by using Multicast Delivery, can EUTRAN further decide whether to use unicast transmission (i.e., PTP) or MBSFN transmission?

After the discussion at RAN2#83bis, the following text was agreed for TR 36.868, section 5.2.1.2:

5.2.1.2 Use of unicast bearer for data transmission while establishing eMBMS bearer
In order to minimise the end to end setup time for group communication, unicast bearer can be used for data transmission upon start of the group call. In this solution, E-UTRAN establishes an eMBMS bearer for the data transmission as soon as the number of participating UEs exceeds a certain threshold. In this solution, the following steps can be considered:

According to this text in TR 36.868, the EUTRAN can determine whether to use a MBMS bearer or a unicast bearer based on the number of UEs. This implies that when the GCSE AS decides for multicast delivery, still EUTRAN can further make its decision, mainly based on radio efficiency.
However, it seems that when multicast delivery is decided by the GCSE AS, only the option to use a MBMS bearer is currently supported by the specification. If also unicast bearers need to be supported when EPC decides for multicast delivery, further standardization work will be induced in R12. E.g.:
1) TMGI (related to GC-ID) from EPC Multicast delivery have to be mapped into RAN RNTI for unicast bearer.

2) R9 MBMS counting and R10 MBMS interested indication should probably be enhanced for exact statistics to keep reliable communication with each group member.
3) Extra complexity due to transitions between unicast bearer and MBMS bearer need to be addressed.
Considering the R12 time budged, we suggest that this should be left for future releases.
Proposal 2: When EPC decides for Unicast Delivery, RAN shall only use MBMS bearers in R12 (whether MBMS needs to be enhanced is FFS).

In conclusion, we think that the entity who makes the decision about unicast or multicast bearers is the GCSE AS and that EUTRAN (at least in R12) shall only obey the decision from GCSE AS: i.e., when the GCSE AS decides transmission through P/S-GW, then EUTRAN establishes unicast bearers, when the GCSE AS decides transmission through Muse entity (i.e., BM-SC and MBMS-GW), then EUTRAN establishes a MBMS bearer.

Proposal 3: In R12, EUTRAN shall not decide whether to use unicast transmission or MBSFN transmission.
2.2   How to deploy a suitable MBSFN area to take into account radio efficiency?
Configuring a too large MBSFN area for a certain group communication will waste radio resources; on the other hand, a too small MBSFN area may imply that too many group members are out of the MBSFM area coverage.

In our understanding, each group call communication process can be divided into two phases, i.e., 1) before the group call communication starting phase; 2) after the group call communication starting phase.

2.2.1   Before group call communication starting phase
This phase goes from the registration of a group member to the group communication up to the start of the group call. Through e.g. the GC1 interface, group members should individually register to the group communication. Then for each registered group communication, the GCSE AS can have the information of the number and the location of the registered group members. So the GCSE AS can determine whether to establish a MBMS bearer and can configure a suitable geographical area for each group communication before the start of the group call, based on the number and the location of the registered group members.
Step 1: Group communication members register to the GCSE AS, providing their location information.

Step 2: For a certain group communication, the GCSE AS may decide the corresponding geographical area scope, if needed.
Step 3: BM-SC further maps the geographical area into a MBMS service area.

Step 4: Group members receive the group call via a MBMS bearer in the MBSFN area.

In some scenarios, when group members register to the GCSE AS at different times, the geographical area can be further adjusted by the GCSE AS during this phase; and the BM-SC also can simultaneously adjust the MBMS service area following the GCSE AS’s adjustment.
2.2.2   After group call communication starting phase 
This phase goes from the start of the group call communication until the end. The GCSE AS can know when to start and to stop the group call. 
In principle, during this period, the GCSE AS can further acquire and update the number and location of registered group members. And the GCSE AS can also adjust the scope of the geographical area. In principle, also the scope of the MBSFN area could then be adjusted accordingly. If needed, this could be done via implementation dependent means, with no need to specify anything in RAN, at least in R12.
Proposal 4: Adjusting the scope of a MBSFN area might not be needed in R12, i.e., no dedicated mechanisms should be introduced in the specification.
3   Conclusion

In this contribution we provided the following observations and proposals:
Proposal 1: RAN shall reuse current unicast bearer when EPC decides for Unicast Delivery.

Proposal 2: When EPC decides for Unicast Delivery, RAN shall only use MBMS bearers in R12 (whether MBMS needs to be enhanced is FFS).

Proposal 3: In R12, EUTRAN shall not decide whether to use unicast transmission or MBSFN transmission.

Proposal 4: Adjusting the scope of a MBSFN area might not be needed in R12, i.e., no dedicated mechanisms should be introduced in the specification.
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