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1. Introduction

At the last meeting reusing static part of ROHC context at PDCP re-establishment[1] was discussed. During the discussion a question whether static part is reusable across RNCs was raised.

This contribution analyze the reusability of static part of ROHC context, the benefits of the proposed scheme and signaling requirements.

2. Discussion
2.1 Is static part always reusable? 
The question raised at the last meeting is whether static part is always reusable even when the implementations are different. 

In short the answer is yes, and the reasons are presented below.

There are six static fields in IPv6/UDP/RTP, and let’s check the reusability of each field one by one. 

Source IP address and destination IP address

Source IP address is the IP address of the BM-SC where MBMS data is being generated, and destination IP address is the multicast IP address allocated to the MBMS service. 

BM-SC is a server and generally a static IP address is allocated to a server. So the source IP address of a MBMS service should be same regardless of intermediate nodes. 

IP multicast address for a MBMS service is informed to UE during service announcement, and if the address should be changed, we have to announce the service again, and this is not the same service any more. 

Then it is clear that Source IP address and destination IP address are same regardless of the RNC’s implementation.

IP flow label

IP flow label is used for traffic handling by intermediate routers. Flow label indicates routers how to process the packet (e.g. with what priority or with how much BW reserved). 
Usually IP flow label is decided by the sender at the beginning of a session, and the logical mapping between the flow label and a specific QoS handling is established before the session starts. 
Then we don’t see any reason to change the flow label during a session. Please note that changing QoS is not meaning changing flow label, because flow label is just a logical identifier.
Source UDP port and destination UDP port

UDP port numbers are announced by SDP, and as like IP addresses, UDP port numbers should be announced again if they are changed during a session. 

Most of all, there is no reason to change UDP port numbers during a session. UDP port number is just a logical identifier indicating to which application the UDP packet should be delivered. So once the port number is decided, it will be used until the end of the session.

RTP SSRC

SSRC is decided by sender’s RTCP, and the only case we have to change the SSRC during a session is when the SSRC is already used by other sender involved in the session. In MBMS, there is only one sender, then there is no reason to change it during a session.
IP version and RTP version

Those are, at the first glance, the information never changing.

All the static fields shown above are set by the BM-SC and the RNC does not alter them, so there is no possibility those static parts are different between RNCs. 

On the other hands, configurations of PDCP/Compressor could be different RNC by RNC.

For example , a PDCP may configure ‘PDCP header’ to ‘present’, while another PDCP configures ‘PDCP header’ to ‘not present’. Even it is unlikely, one PDCP could configure ‘MAX_CID’ to ‘16383’ while another PDCP configures it to ‘15’. 

However this doesn’t matter because UE will re-establish PDCP anyway when it move across RNCs. 
2.2 Signaling Requirements of the proposed solution. 
[1] proposed to reuse static part of context whenever UE re-establishes PDCP entity/decompressor. [2] points out that there would be additional signaling requirements to trigger this behaviour, and the expected signaling requirements are examined in this section.
There are in total 5 mobility cases that come together with PDCP re-establishment in MBMS. 
Case 1) UE moves from PTM cell to PTM cell within a cell group

Case 2) UE moves from PTM cell to PTM cell across a cell group

Case 3) UE moves from PTM cell to PTP cell within or across a cell group

Case 4) UE moves from PTP cell to PTM cell within or across a cell group

Case 5) UE moves from PTP cell to PTP cell within or across a cell group.

Case 5 is practically not a MBMS service, so not considered here, and other 4 cases are depicted in the figure 1. 
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Figure 1. UE mobility cases

In case 1, UE reads target cell’s MCCH and recognize that the cell group id of the new cell is identical with the cell group id of the old cell, and then UE continue to use the existing PDCP used in the old cell. 

What is proposed in addition to these already existing behaviour is that UE waits IR-DYN packet before it resumes decompression to avoid any possible de-synchronization on the context.

Since this behaviour should be triggered when a UE changes cell, and this cell change is transparent to PDCP/decompressor, a primitive from RRC to PDCP indicating ‘stop decompression until IR-DYN arrives’ would be needed.

RRC issues this primitive when cell changes and any combining is not performed over the old cell and the new cell, and those are automatically known to UE/RRC when it reads MCCH, therefore there are no additional signaling requirement over MCCH for this behaviour.

In case 2, UE reads target cell’s MCCH and recognize that the cell group id of the new cell is different from the cell group id of the old cell, and then UE re-establish PDCP/decompressor.

What is proposed in addition to these already existing behaviour is that UE reuse static context used in the old cell in the new cell, and then wait IR-DYN packet before it resume decompression to synchronize dynamic part. 

Since static context is always reusable, UE does not need to distinguish ‘static context reusable case’ and ‘static context not reusable case’, meaning that UE shall always reuse static context when it establishes new PDCP/decompressor during ongoing MBMS session.

There are no need for additional signaling over MCCH to support the proposed behaviour because that the cell group ids of the old cell and the new cell are different is the indication for UE to do the proposed behaviour. 

In case 3, UE moves from PTM cell to PTP cell, and conventional RRC signaling will be used to re-establish PDCP/decompressor in UE. 

New RRC signaling e.g. static context reusing indicator may be needed to trigger the proposed behaviour. or alternatively we may let UE autonoumously reuse the static context when possible. This will be possible if the relationship between PTP and PTM is know to the UE.
The benefit of the proposed behaviour is rather limited in this case (some hundred bits saving per UE), then we may leave this case without optimization.

In case 4, UE moves from PTP cell to PTM cell. UE reads MCCH of the new cell and recognize that it should re-establish PDCP/decompressor. 

New RRC signaling is not needed here but UE should be a little bit smarter to distinguish when to reuse static part and when to start from the scratch(e.g. when the UE is coming from out of service area). 
Again the benefit of the proposed behaviour is rather limited in this case (entering into idle mode, getting system information and getting MCCH information would take quite some time, so reducing context synchronization time would not be that significant like in the case 2), We may leave this case without optimization. 
As a summary, we don’t need any signaling support for reusing static context in inter cell group movement, and one primitive needs to be defined to support intra cell group movement, which will be defined in PDCP specification. 
2.3 Benefit of reusing static part
The gain of reusing static part comes from two aspects.

· less service interruption time 
· bandwidth saving 

When a UE moves to the other cell group the service is provided by PTM there, the UE re-establish PDCP/decompressor and wait until IR packet is received. Decompression will be suspended until then. 

Let’s denote the periodicity of IR packet transmission as IR_periodic, then the service interruption time due to header compression operation will be in average the half of IR_periodic. 

On the other hands, the service interruption time will be in average the half of IR_DYN_periodic, if the UE reuse the static part.

When an operator want to keep the service interruption time caused by header compression at a certain level, the required bandwidth will be like table 1. 

Followings are assumed in calculating service interruption time.

· The size of IR packet is 62 byte (60 byte full header + 1 byte CRC + 1 byte profile).

· The size of IR_DYN packet is 15 byte (13 byte header + 1 byte CRC + 1 byte profile).

· Two consecutive IR packets or IR_DYN packets are transmitted every IR_periodic or IR_DYN_periodic.
< Table 1> Required Bandwidth to meet target interruption time

	Target Interruption Time
	Not reusing static part
	Reusing static part

	
	IR_periodic
	IR_DYN_periodic
	Required 

BW
	IR_periodic
	IR_DYN_periodic
	Required 

BW

	50 msec
	100 msec
	100 msec
	12320 bps
	1000 msec
	100 msec
	3392 bps

	100 msec
	200 msec
	200 msec
	6160 bps
	1000 msec
	200 msec
	2192 bps

	200 msec
	400 msec
	400 msec
	3080 bps
	1000 msec
	400 msec
	1592 bps

	500 msec
	1000 msec
	1000 msec
	1232 bps
	1000 msec
	1000 msec
	1232 bps

	1000 msec
	2000 msec
	2000 msec
	616 bps
	2000 msec
	2000 msec
	616 bps


Required bandwidth = number of consecutive transmission * IR packet size * 8 * 1/IR_periodic + number of consecutive transmission * IR-DYN packet size * 8 * 1/IR_DYN_periodic 
Since above interruption time is additional delay to the delay of cell reselection and bearer setup, it should be kept as small as possible. If we reuse static part, it is not difficult to include IR-DYN packet in every TTI to make the interruption time practically zero. the required bandwidth is 3992 bps when IR-DYN packets are sent every 80 msec, while it is 15400 bps when IR packets are sent every 80 msec.
3. Conclusions
To reduce the service interruption time during cell change, it is proposed to reuse static part of the context when a UE moves across a cell group. 
[1] proposed to reuse static part also when a UE changes its channel type, but this proposals are withdrawn here because that would introduce additional RRC signaling. 
Attached draft CR is slightly modified from the previous one to reflect this. 
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