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1. Scope

The work related to ROHC context relocation during SRNS relocation attempts to limit any state misalignment between the ROHC compressor and decompressor contexts immediately after the SRNS relocation. In addition, it should be studied how any remaining misalignment can be handled while limiting consequences w.r.t e.g. potential service interruption and protocol overhead.

In this contribution, we try to progress the issue of context synchronisation after SRNS relocation.

2. Discussion

2.1 Rel-4

In Rel-4, no ROHC context information is transferred between source and target SRNC during SRNS relocation. As a result, “a full misalignment” exists between the compressor and decompressor contexts in UE and target SRNC and therefore the compressor will initially have to sent full header information.

In Rel-99/ Rel-4 PDCP, when the UE is informed about the SRNS relocation by upper layers, it is required to initialise all compression state information:

------ 25.323 v3.7.0 ------

5.4
SRNS Relocation

In case of SRNS Relocation upper layer indicates to PDCP to perform the re-initialisation of all compression entities of a RB. This entails the following:

-
Configured compression parameters remain valid during re-initialisation.
-
All compression state information is initialised, e.g. header compression contexts. Therefore, the first 'compressed' packet type after SRNS Relocation is a full header.
-
The PDCP sequence numbers are not changed due to the PDCP header compression protocol re-initialisation.
------ 25.323 v3.7.0 ------

The initialisation of the compression state information by the UE is triggered by the receipt of a “Downlink counter synchronisation info” IE received in an RRC message.

2.2. Use of inband ROHC signalling for context synchronisation

For U- and O-mode, the TR currently proposes to switch to R-mode during the relocation. We think a mandatory switch to R-mode during context transfer should not be specified in the standards since we think that mechanisms exist in U- and O-mode to sufficiently reduce the risk of the stale context problem:

2.2.1 Downlink

In general, the risk of a stale context is much more limited in the DL then in the UL. Context mis-alignment leading to packet discards due to decompressor failure will typically occur when the compressor context is more recent then the decompressor context. In such a situation, the compressor will sent too little information for the decompressor to be able to decompress the header information. 

In the SRNS relocation case, the decompressor context (in the UE) will always be more recent then the compressor context. Such a situation will in general only lead to the compressor sending more information then necessarily required by the decompressor for a succesfull decompression, and will not lead to decompression failures.

When the decompression context is more recent then the compression context, decompression failures should only occur when one of the header fields was updated in the context due to signalling between UE and old RNC, and at the time of the SRNS relocation, this header field changes “back” (see footnote 1 for a more detailed description
). For several reasons we think that risk of this problem occurring in U- and O-mode is very limited:

· In general, the likelihood of a non-linear in the IP header information occurring on the “old RL” after the snap-shot is taken is considered small;

· The likelihood of this same information “changing back” exactly at the time of the relocation is even smaller.

· By limiting the packet types that are sent in the DL after the snap-shot is taken to UO-0 or UO-1 packets, only a limited number of header fields are updated in the decompressor context (SN, TS and IP-ID). SN and TS are increase only fields, as is typically the IP-ID. The IP-ID field could also contain a random value. In general usage of a random value should be avoided over the Uu since it leads to 2 additional octets overhead. If still a random value is used, it will be sent uncompressed and thus not cause any problems.

· In general, all packets in O and U mode have a CRC of at least 3 bits. Therefore, the decompressor will normally detect a decompression error.

2.2.2 Uplink

In general the stale context problem is bigger for the UL since here the situation can occur that the decompressor context is older then the compressor context. 

For R-mode, the situation is addressed by no longer sending ACK message after the context snap-shot is taken, which should ensure that the compressor will not update its context information.

In O- and U-mode, the compressor will make assumptions regarding when the decompressor will have incorporated certain information in its decompressor context. Normally the compressor will e.g. assume that it needs to transmit certain information N times, before the decompressor will have taken the information into account. The value of N will typically be related to the expected loss rate on the link. 

The compressor should always be able to handle a NACK (with a certain SN) from the decompressor and take appropriate actions. During a certain period while/after sending new header field information, the compressor should be able to respond efficiently to a NACK received from the decompressor meaning that a NACK should result in little additional overhead in the next packets. The time period during which a compressor should be able to handle a NACK efficiently should be related to the RTT with some margin. 

We think that also for U- and O-mode there are sufficient mechanisms to avoid a stale context in the uplink:

· If no non-linear changes occur on the old RL after the context shap-shot is taken, no special actions have to be taken by the source RNC as long as there is no risk that the snap-shot will become older than 29 packets. This because ROHC in U- and O-mode can handle a packet loss of up to 29 packets. Note that e.g. with a speech service with a packet inter-arrival time of 20ms, 29 packets corresponds to 580ms. The speech service can be considered one of the worst services in this respect since the individual packets are so small.

· If non-linear changes occur in header fields or if the relocation is expected to span more than the indicated 29 packets, the decompressor in the source RNC can start to (periodically) sent NACK’s to the compressor. This will force the compressor to re-send updates.

2.2.3 Conclusions

Based on the above, it can be concluded that when in U- or O-mode, there is no motivation for mandating a change to R-mode during the relocation. Independent of the ROHC mode, inband ROHC signalling provides sufficient means for context synchronisation after SRNS relocation. Therefore no additional solutions are required, i.e. there is not need to indicate the required re-alignment actions depending on higher layer signalling over the Uu interface, or to switch ROHC mode during relocation. 

Using ROHC inband signalling will also minimize any user plane interruptions, since the inband signalling should typically go faster than the RRC signalling.

The only RRC consequence of this approach will be to have an indicator (preferably in the “Downlink counter synchronisation info” IE) to signal that no actions related to compression state information as specified in Rel-99/Rel-4 need to be taken.

3 Proposals

The following changes are proposed for TR 25.860:

1) Update section 5.2.4. to indicate that independent of the ROHC mode, context synchronisation during/after SRNS relocation will be obtained by inband ROHC signalling.

2) Remove from section 5.2.4. any restrictions on this inband signalling like e.g. mandating certain mode changes.

� 	Let v_ref_c* = snapshot of a field value at compressor side that is transferred to new RNC. Let v_ref_d = the reference value in the UE decompressor which is continuously updated after snapshot. Let v_after = the field value received by compressor at new RNC right after relocation. Packet decompression failure might occur if the difference (v_ref_c*, v_after) < difference(v_ref_d, v_after) and the difference results in less bits being sent. 





