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1 Introduction

The update of work item of MCPTT (refer to SP-150164) is approved at SP#67. This proposal provides technical study on MBMS to support MCPTT. 
2 Gap analysis
2.1 Longer e2e delay over BC bearer issue
Per TR 36.868, The minimum end to end delay for media transport for Group Communications over eMBMS is about160ms (refers to TR36.868 sec 5.2.1.1.3), and end to end delay for media transport over unicast bearers is about 40ms (refers to TR36.868 sec5.1.1.3). 

The RTP payload transmission timing sequence is depicted in figure 1. 
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Figure 1: The RTP payload timing sequence
The longer delay over BC degrades MCPTT user’s experience. Consequently, the delay for unicast reception and for MBMS reception may be different. This identified gap needs to be addressed.

2.2 Mobility issue
Per TS23.468, the GCS AS acts as the media source, the BM-SC receives the RTP payload from the GCS-AS. The received RTP payload will be put on the MBMS bearer without modifying any RTP headers like SSRC, SN and TS, as this information is filled by GCS AS.

Figure 2 presents a case that the UE in a MCPTT call moving in/out of MBMS coverage. 
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Figure 2 Handoff scenarios between UC bearer and BC bearer
When the distribution delay of unicast and broadcast is different, then the quality may be distorted during handoffs.
2.2.1 BC handoff to UC

When the UE moves out of MBMS coverage, for the break before make case (refers to TS23.468 sec5.3.3), the UE starts receiving DL data over unicast after it has stopped receiving data over eMBMS. As showed in figure 3, UE receives RTP payload (SN=1,2,...,m) at MBMS coverage, BC HO to UC occurs at time t0, the UE receives the RTP payload with SN=m+n due to longer transmission delay over MBMS bearer.
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Figure 3: RTP advance and rewind caused by handoff between BC and UC
This SN number advancing issue impacts user’s experience. 
For the make before break case, when the UE notifies the GCS AS that the UE is moving out of MBMS coverage and the GCS AS starts to send the data over UC. The UE simultaneously receives data by Unicast Delivery and MBMS Delivery. As showed in figure 3, During HO period from t0 to t1, the UE receives the RTP payload with SN=m+1 to p-1 over MBMS bearer, the UE receives the RTP payload with SN=m+n to q over UC bearer. UE has two sequences of RTP payloads with discontinuous SN number. 

The RTP sequence selection and SN number advancing issue needs to be fixed.

2.2.2 UC handoff to BC

For switching from unicast delivery to MBMS delivery case (refers to TS23.468 sec5.3.2), the UE simultaneously receives data by Unicast Delivery and MBMS Delivery. As shown in Figure 3, from t2 to t3 period, the UE receives duplicated RTP payloads (SN number from s-j to s) over MBMS bearer. At the same time, the UE continues receiving new RTP payloads (SN number from s+1 to s+j+1) over unicast bearer. 
The UE notifies the GCS AS via GC1 that it is in MBMS coverage and receiving the MBMS bearer service. At time t3, the GCS AS stops sending the data over by Unicast Delivery to this UE. The UE now receives the content only by MBMS Delivery. The UE receives RTP payload with SN starting from s+1 over broadcast bearer. During time t3 to t4, the UE receives RTP payload with SN starting from s+j+1 over BC bearer. 

The RTP sequence selection issue needs to be fixed during t2 to t4. 

3 Possible solutions
3.1 Transport delay difference adjustment

To mitigate delay differences between MBMS bearer and unicast bearers, the transport delay difference of MBMS bearer is proposed to be reported back to GCS AS. The GCS AS adjusts the timing of RTP payload over unicast to minimize the transport delay between UC and BC.

The reporting method has 3 options. 
· Option A: RTCP method (RFC 3550)

· Option B: QoE procedure of MBMS

· Option C: GC1 interface enhancement

Option A requires RFC enhancement or 3GPP defined extensions, RTCP reporting interval is another concern. Option B only requires QoE enhancement, however, whether MBMS QoE procedure is applied to MCPTT is open now. Option C requires SA6 co-ordination.
It is proposed to consider option B considering re-using existing MBMS mechanism as much as possible.
3.2 RTP payload treatment
Once UE receives 2 RTP flows from both UC and BC with same and/or different SN value (but the same SSRCs), UE should accept those 2 RTP flows, discard redundant RTP payloads, reorder those RTP payloads and submit ordered RTP payloads to the upper layer.

If RTP SN advancing is detected, the UE should reports advancing information back to GCS AS to allow transport delay adjustment if the majority of participants use MBMS reception. The GCS may not perform any delay adjustment if the majority of participants use unicast delivery. 
4 Proposal

It is proposed to include section 2 and 3 in TR 26.879.
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