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1. Introduction
The solution 10-1, submitted in SA6#12, provides a really good analysis of the gain that can be excepted from the usage of RoHC, and proposes to locate the RoHC function within the MCPTT-AS.
2. Reason for Change
The impact on the late entry KPI can be significantly lowered if the RoHC function for mission critical services is located on the BM-SC.
Moreover, the BM-SC is already in charge of header compression in UTRAN. Locating the header compression within the BM-SC will also avoid duplicating the function.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780 v1.0.0
* * * First Change * * * *
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6.x 
Solution 10-2: header compression function within the BM-SC

6.x.1
Introduction

This solution addresses key issue 10 and complements the solution 10-1 by proposing another location for the header compression function.

Header compression allows an important decrease of the required bandwidth for voice communications as evaluated in solution 10-1, subclause 6.8.2, but has an impact on the late entry KPI.

The impact on the late entry KPI can be lowered or nullified in MBSFN if the header compression is performed by the BM-SC (sub clause 6.x.2). Consequently, this solution proposes to locate the header compression within the BM-SC.

6.x.2
Gain on late entry KPI

6.x.2.1 Packet scheduling

In MBSFN, all the IP packets of a given MBMS bearer are transmitted within transport blocks, scheduled at each MCH scheduling period (MSP). The MSP minimum value is 40 ms. A small value for the MSP is beneficial for the mouth-to-ear and late entry performances, but has an impact on the battery life, as the MBMS client needs to wake up at every new MSP.

In MBSFN, complete subframes are allocated within the MSP (see clause 15.3.3 in 3GPP TS 36.300 [14]), the transport blocks for MBSFN uses all the resource blocks of the given carrier. Considering the short length of the voice IP packets, it may be assumed that at each MSP all the packets for the same call will be transported within the same transport block. Transport blocks can not be partially acquired by the UE, they are either completely and successfully received, or lost.

With the SYNC protocol (see 3GPP TS 25.446 [11]), the BM-SC can control exactly what is sent in each MCH scheduling period if the SYNC sequence duration is equal to the MSP.
NOTE:
If the MBMS mechanism is SC-PTM, the BM-SC cannot control the radio scheduling with the SYNC protocol as mentioned in 3GPP TS 36.300 [14], subclause 15.3.7: "In SC-PTM operation, if/how to use the timestamp information is left to eNB implementation. ".
 Consequently the gains of this solution on late entry KPI can only be evaluated for MBSFN.
6.x.2.2 Alignment of the full header packets with the MCH Scheduling Period

Header compression introduces an additional delay in the late entry KPI if the first packet of the call within the first received transport block is not a full header packet. All packets before the first full header packet can not be decoded and are discarded.
Considering the AMR WB voice codec, for which the delay frame size is 20 ms and the scheduling aspect of MBSFN, the graph below illustrates the benefits of aligning the full header packets with the MSP, with MSP set to 80 ms and one full header every 4 packets :
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Figure 6.x.2.2-1 Scheduling aspect with or without alignment (MSP: 80 ms)
Without alignment, if the full header packet is found in the last position in the first acquired transport block, the three first packets can not be decoded, leading to an additional delay of 60 ms for the late entry KPI. With alignment, there is no additional delay.
Alignment is only possible if the full header period is a multiple of the MSP. Within the BM-SC, alignment is made possible by the SYNC protocol as described in the previous sub-clause.

The following table indicates the additional delays for the late entries for MSP = 40 or 80 ms with full header periodicity = ½, ¼ or 1/8.

Table 6.x.2.2-1: Impact of header compression on the late entry KPI. 
(The values indicate average delays and the value in parenthesis indicates worst case delay.)

	MSP (ms)
	Full header periodicity
	Impact on late entry, no alignment (ms)
	Impact on late entry
with alignment (ms)
	Alignment illustration

	40
	1/2
	10 (20)
	0
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	40
	1/4
	30 (60)
	20 (40)
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	40
	1/8
	70 (140)
	60 (120)
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	80
	1/2
	10 (20)
	0
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	80
	1/4
	30 (60)
	0
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	80
	1/8
	70 (140)
	40 (80)
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With an MSP of 40 ms and a full header periodicity of ½, the bandwidth gain is not balanced by an additional late entry delay. With a full header periodicity of 1/4, the the alignment lowers the average late entry delay by 10 ms, and the maximum late entry by 20 ms.

With a MSP of 80 ms, the periodicity of ½ has no interest, as 1/4 periodicity has no impact on the late entry delay and offers better bandwidth gain. Without alignment, ¼ periodicity would lead to a additionnal late entry delay of 60 ms in the worse case.

3GPP TS 22.179 [2] requires a late entry below 150 ms (KPI 4a, late entry without encryption) or below 350 ms (KPI 4b, late entry with encryption).

In MBSFN, with a MSP set to 80 ms, if the UE has no up-to-date MCCH content, 3GPP TR 36.868 [17] evaluates the average late entry delay to 275 ms, with a worse case of 525 ms. By locating the header compression within the BM-SC, with a full header periodicity of 1/4, no delay would be added to the late entry. 
6.x.3 Architecture and call flow

Several UDP flows may be multiplexed within a MBMS bearer allocated by the MCPTT AS. The flows for MCPTT calls is compressed with the profile 1 of RoHC (for IP/UDP/RTP). The UDP for the general purpose subchannel, used for floor control and call control, shall be compressed with the profile 2 of RoHC (for IP/UDP).

To distinguish the UDP flows between MCPTT calls and the general purpose subchannel, the BM-SC need the destination IP and port allocated for the general purpose subchannel. This solution proposes that the SDP to be announced to the MCPTT clients is also communicated by the MCPTT AS to the BMSC, as also proposed in solution 6-1. Destination IP and port of the general purpose subchannel is indicated within the SDP (clause 14.2.2.2 in 3GPP TS 24.379 [x]).

When creating a pre-established MBMS bearer, the MCPTT AS request to the BM-SC shall include the following new elements: 

· a boolean indicator, to activate or not the header compression
· a full header periodicity, if header compression is required
· the SDP to be announced to MCPTT clients
NOTE: the full header periodicity is here added within the request to allow the MCPTT managing precisely the allocated bandwidth.

6.x.4
Impacts on existing nodes and functionality

· -
The MB2-C interface is modified: In the Create Bearer request, to activate RoHC the MCPTT AS shall include the new elements listed in 6.x.3. 
· -
The BM-SC needs to support RoHC for Mission Critical Services.

· -
Other impacts are shared with solution 10-1:
-
The RoHC component needs to be supported within UE.
· -
Add the information about ROHC in the MBMS bearer announcement message (context identifier ranges, compression profiles) for MBMS bearers (TMGIs) which will support header compression

6.x.5
Solution evaluation
The solution allows adding headers compression for media streams transported over MBMS, and limits or nullifies the late entry delay. The MB-2 extension proposed in this solution does not modify the existing call flows.
Editor's Note: SA4, SA2 are required to help evaluating feasibility and impact of this solution.
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