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1 Introduction
In the contribution, we discussed the service continuity when changing between unicast and multicast. We think it is possible to achieve the service continuity by using an enhanced solution based on existing mechanisms. 
We also discussed the multicast end to end delay for media transport that does not meet SA1 requirement now. In order to meet SA1 requirement, we think the MSI reading time should be reduced.
2 Discussion

2.1 Service continuity when changing between unicast and MBMS

SA2 discussion

In SA2 TR 23.768 [1], it is agreed that GCSE application server could make decision on multicast transmission. In TR 23.768 6.3.2.1, the solution suggested that after GCSE application server makes the decision to decide multicast transmission, RAN can determine the best transmission scheme to forward the media to UE (i.e., PtP/PtM). 

Thus, in SA2#98 meeting, S2-132451 [2] provided solutions that RAN could make its own decision to perform PTP transmission even though there are pre-established MBMS bearers. SA2 thought RAN WGs should specify the aspect about PTP transmission at RAN.
Scenarios of eNB unicast transmission

In S2-132451, it mentioned if there are less numbers of users; RAN could use PTP transmission for better radio resource efficiency. Besides, for some users that are under weak signal strength, RAN could also provide the dedicated channel for better signal quality. And for some special users that need higher reliability or higher priority requirement, RAN could use PTP transmission to meet their requirement.
Benefit of eNB unicast decision

After eNB setup pre-established eMBMS bearer between GCSE AS, users that are interested to the group communication may be in RRC_CONNECTED or RRC_IDLE state. MME may trigger RRC_IDLE users enter RRC_CONNECTED state if necessary in order to perform counting or measurement reports.
Since eNB has the information of counting results and measurement reports of the RRC_CONNECTED users, it will be more flexible for eNB to make unicast decision. 

Finding 1
Since eNB has the information of counting results and UE based measurements, it will be more flexible for eNB to make unicast transmission decision.
We proposed that eNB could make its own decision to perform unicast and multicast transmission even though there are already pre-established eMBMS bearers. If eNB decided to use PTP transmission based on the pre-established eMBMS bearer, the efforts in the core network of setting up multiple unicast bearers could be reduced.
In the meanwhile, RAN could provide better radio resource efficiency, better signal quality, and higher priority for the specific requirement users if using unicast bearer.
Proposal 1
Agree that eNB could decide to perform unicast or multicast transmission even though there are already pre-established eMBMS bearers.
The procedure of group communication path switch between PTM and PTP are provided in Figure 2.1-1 and Figure 2.1-2. 
In Figure 2.1-1, eNB will setup PTP first. After UE could receive PTP data, UE notify eNB to suspend PTM data transmission.

Procedures of path switch from PTM to PTP
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Figure 2.1-1 Group communication path switch from PTM to PTP
In Figure 2.1-2, eNB will resume PTM bearer first. After UE could receive PTM data, UE notify eNB to release unicast bearer.

Procedures of path switch from PTP to PTM
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Figure 2.1-2 Group communication path switch from PTP to PTM

Both Figure 2.1-1 and Figure 2.1-2 could be the base solutions to achieve service continuity.

Proposal 2 Agree that it is possible to achieve service continuity between PTP and PTM.
2.2 MBMS bearer establishment delay reduction

In SA1 requirement, end to end delay for media transport should be within 150 ms.

In TR 36.868 [3], the section 5.2.1.1.3 shows the user plane estimation. We can find that MSP (MSI period) 80 ms occupies half of the latency 160ms. So it will help to achieve SA1 requirement by reducing MSI reading time.
	Description
	Time (ms)
	Comments

	Talker UE ( eNB
	10
	Reference: Annex B.2 of 3GPP TR 36.912 [6]

	eNB(SGW/PGW(GCSE AS(BM-SC
	20
	Backhaul transmission

	BM-SC ( eNB
	40
	Assumes SYNC sequence length = 40ms = MSP/2. The eNB processing time and M1 delay are captured into the 40ms.

	MSP (Read MSI)
	80
	MSP = 80ms

	eNB ( Receiving UEs
	10
	Receiving and processing

	Total
	160
	Meets the SA1 user plane delay requirement


Table 2.2-1 User plane delay estimation from TR 36.868 [3]
Finding 2
MSI reading time occupies the half of the end to end media transport delay.
While UE want to get MBMS data from MTCH, it shall read MCCH first to see if there is interested TMGI and its corresponding LCID. Then UE reads MSI to look for the corresponding MTCH location of LCID. Finally, UE reads MBMS data from MTCH. While UE get the MSI location from the MCCH MBSFNAreaConfiguration message, UE still need up 80 ms to get MTCH data if the MSI period is 80ms. 
Thus, the MSI reading time depends on where MBMS data actually located.
Proposal 3
To meet SA1 requirement, the variance of MSI reading time should be considered and reduced potentially.
3 Conclusion & recommendation
Finding 1
Since eNB has the information of counting results and UE based measurements, it will be more flexible for eNB to make unicast transmission decision.
Finding 2
MSI reading time occupies the half of the end to end media transport delay.
Proposal 1
Agree that eNB could decide to perform unicast or multicast transmission even though there are already pre-established eMBMS bearers.
Proposal 2 
Agree that it is possible to achieve service continuity between PTP and PTM.
Proposal 3
To meet SA1 requirement, the variance of MSI reading time should be considered and reduced potentially.
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