Error! No text of specified style in document.
17
Error! No text of specified style in document.

3GPP TSG-RAN WG2 Meeting #24 
R2-012339

New York, USA, October 22-26, 2001

CR-Form-v4

CHANGE REQUEST



(

25.844
CR
???
(

rev
-
(

Current version:
4.1.0
(




For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.



Proposed change affects:
(

(U)SIM

ME/UE
X
Radio Access Network
X
Core Network




Title:
(

Introduction of RFC3095 context relocation feature




Source:
(

Nokia




Work item code:
(

RANimp-RABSE

Date: (

October 16, 2001







Category:
(

B

Release: (

REL-5


Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
REL-4
(Release 4)
REL-5
(Release 5)




Reason for change:
(

New feature called RFC3095 context relocation is introduced




Summary of change:
(

Section 5.6 added to introduce SRNS context relocation as generic, not related only to RFC3095. This way the possible other variants of context relocation can be easier introduced. The textual content for 5.6 is taken quite directly from earlier contributions in R2.
Short descriptions of effects to other specs are added in section 6.




Consequences if 
(

not approved:
Technical report of the work item doesn’t include the proposed new feature RFC3095 context relocation




Clauses affected:
(

5.1.14, 5.6, 6, 7.6




Other specs
(

X
 Other core specifications
(

25.303, 25.306, 25.323, 25.331, 25.413

affected:

 Test specifications




 O&M Specifications





Other comments:
(



How to create CRs using this form:

Comprehensive information and tips about how to create CRs can be found at: http://www.3gpp.org/3G_Specs/CRs.htm.  Below is a brief summary:

1)
Fill out the above form. The symbols above marked (
 contain pop-up help information about the field that they are closest to.

2)
Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word "revision marks"  feature (also known as "track changes") when making the changes. All 3GPP specifications can be downloaded from the 3GPP server under ftp://ftp.3gpp.org/specs/ For the latest version, look for the directory name with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3)
With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of the clause containing the first piece of changed text.  Delete those parts of the specification which are not relevant to the change request.
5.1.14
ROHC with SRNS relocation

As ROHC is part of the PDCP layer, there is a compressor and decompressor pair in the RNC and a corresponding compressor and decompressor pair in the UE. During SRNS relocation the source RNC gives the role of the serving RNC (SRNC) to the target RNC. This is described in [11] and in [12].

The impact of SRNS relocation on header compression is only on the state of the context information. It needs to be defined how the contexts are handled as a result of the relocation. Two methods exist for when the target RNC supports RFC 3095:

1)
No transfer of context information from source RNC to target RNC

2)
Transfer of context information from source RNC to target RNC

On the selection of the two methods, as stated above, the following have to be considered:

-
No context transfer will cause additional overhead to the radio interface after relocation, as the contexts have to be initialised in UE and in UTRAN. This may cause e.g. speech quality degradation as the header parts may steal resources from the payload.

-
Context transfer option does not cause any additional overhead to the radio interface. However, The Iur is more loaded as the contexts have to be transferred over that. Furthermore, the compressor/decompressor relocation will cause a break to real time traffic.

In the selection of the method of handling contexts during relocation, the main selection criteria should be to minimise degradation of traffic quality during relocation. Other criteria may be complexity and overhead in radio and Iur interface.

For when the target RNC does not support RFC 3095 is FFS.

5.1.14.1
No context transfer

Immediately after relocation, the compressor in the UE and the target RNC must switch to the IR (Initialisation and Refresh state) in U-mode. The ROHC CONTEXT_REINITIALIZATION primitive as described in subclause 5.1.11.1.1 is used for this purpose.

PDCP uses the ROHC CONTEXT_REINITIALIZATION primitive after receiving the CPDCP-CONFIG-Req with the R/I parameter in the UE and the target RNC.

This is shown in the figures below. Figure 11 and Figure 13 show the combined Cell/URA update with SRNS relocation examples for a lossless and seamless radio bearer respectively as shown in [12]. Similarly, Figure 12 and Figure 14 show the Hard Handover with SRNS relocation examples for a lossless and seamless radio bearer respectively as shown in [12]. The benefit of this approach is that there is no impact on RAN WG3 specifications. However, this scheme will temporarily add overhead to the radio interface and degrade e.g. voice quality as the initialisation of contexts is being performed and so full headers are sent in form of static and dynamic parts.
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Figure 11: ROHC handling during combined Cell/URA Update and SRNS relocation (lossless radio bearers)
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Figure 12: ROHC handling during Hard Handover with SRNS relocation (lossless radio bearers)
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Figure 13: ROHC handling during combined Cell/URA Update and SRNS relocation (seamless radio bearers)
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Figure 14: ROHC handling during Hard Handover with SRNS relocation (seamless radio bearers)

5.1.14.2
Context transfer


The context relocation for RFC3095 is described in a separate section 5.6 dealing with the SRNS context relocation in general case.
5.2
PDCP multiplexing

No input has been made to this part of the work item and thus it will not be completed for Release 4. The applicability of PDCP multiplexing in later releases is FFS.

5.3
Variable Iu frame formats and unequal error protection

The work on this item should be done in 3GPP TSG RAN WG3.No input has been made to this part of the work item and thus it will not be completed for Release 4. The applicability of Variable Iu frame formats and unequal error protection in later releases is FFS.

5.4
Channel type switching per logical channel

No input has been made to this part of the work item and thus it will not be completed for Release 4. The applicability of Channel type switching per logical channel in later releases is FFS.

5.5
Header removal

The technique of IP header removal is developed under the responsibility of TSG GERAN.

To increase efficiency for Radio Bearers carrying real-time packet switched data, especially Voice Over IP streams using RTP/UDP/IP, the data packets arriving to the AS may be modified in PDCP to remove RTP/UDP/IP header information. Only the IP-packet's payload is then submitted to RLC in the PDCP-No-header PDU.

This 'IP header removal' is only used for optimised speech applications. It is developed to be used in GERAN and its applicability for UTRAN is FFS.

The (re-)generation of RTP/UDP/IP headers at the UE is optional but mandatory in RAN.

No further input has been made to this part of the work item. This work is intended to be completed by TSG GERAN.

5.6 SRNS context relocation
This section describes how SRNS relocation is handled when the header compression context is transferred from source to target SRNC in order to minimise the degradation of traffic quality during relocation. This technical report discusses only the following case, since it is seen the most important from the real-time UTRAN service point of view:
· UTRAN source-RNC using RFC 3095 (ROHC) => UTRAN target-RNC using RFC 3095 (ROHC)
All the other cases are handled as specified in Release 4, i.e. no context transfer is applied but the header compression is initialised during the relocation.
5.6.1 Overview of the feature

The straightforward working solution in Release 4 has been to initialise the header compression in both peers after relocation resulting the problems of e.g. high probability of lost speech frames. This could be avoided by not initialising compression but continuing it in the target SRNC from the place in which the compression ended in the source SRNC.

This feature is based on the principle that a snapshot of the header compressor context for downlink is first taken in the source SRNC. The context information is then transferred to target SRNC while performing the relocation signalling between source and target SRNC. The compressor context in the target SRNC is then initialised with the transferred information. Eventually when the control is really given to the target SRNC, it starts compressing with that context. The decompressor context is similarly transferred between source and target SRNC. As consequence, neither uplink nor downlink user plane data transmission is seriously affected by the SRNS relocation.

5.6.2 Some terminology

Context synchronisation
A compression context is synchronised with a decompression context when a header compressed according to the compression context is correctly decompressed with the decompression context.

Link switching
In terms of UTRAN procedures the link switching in this document means the process when target SRNC is assigned the responsibility about being the serving RNC. I.e. it is the point of time when layer 2 protocols of target SRNC become active and UE is notified about the changed SRNC by the present of the IE “Downlink counter synchronization info” in the received RRC message. The link switching is typically preceded by a preparation phase, during which the information necessary to carry out the switching is exchanged between source and target SRNCs.

N-context
Refers collectively to both N-context-C and N-context-D.

N-context-C
The compression context for downlink in SRNC at any given point of time.

N-context-D
The decompression context for uplink in SRNC at any given point of time.

N-context*
Refers collectively to both N-context-C* and N-context-D*.

N-context-C*
The frozen snapshot of the compression context for downlink taken by SRNC

N-context-D*
The frozen snapshot of the decompression context for uplink taken by SRNC

N-HC
Entity located in the network that performs header compression for downlink
(i.e. RNC PDCP in UTRAN)

N-HD
Entity located in the network that performs header decompression for uplink
(i.e. RNC PDCP in UTRAN)

N-HCD
Refers collectively to both N-HC and N-HD.

M-context
Refers collectively to both M-context-C and M-context-D.

M-context-C
The compression context for uplink in UE at any given point of time.

M-context-D
The decompression context for downlink in UE at any given point of time.

M-context*
Refers collectively to both M-context-C* and M-context-D*.

M-context-C*
The frozen snapshot of the compression context for uplink taken by UE.

M-context-D*
The frozen snapshot of the decompression context for downlink taken by UE.

M-HC
Entity located in the mobile terminal that performs header compression for uplink
(i.e. UE PDCP in UTRAN)

M-HD
Entity located in the mobile terminal that performs header decompression for downlink
(i.e. UE PDCP in UTRAN)

M-HCD
Refers collectively to both M-HC and M-HD.




5.6.3 Challenges of context transfer

There are some generic challenges in context transfer, which need to be addressed by the method that realises the concept. These challenges are briefly discussed here in order to give some requirements for the relocation concept.

5.6.3.1 Stale context

There is some elapsed time between t1, the time when the source SRNC takes a snapshot of its context for transfer to the target SRNC, and t2, the time when the target SRNC starts to use the contexts. Between t1 and t2, the source SRNC and UE may have continued to exchange traffic on the old link. The source SRNC may have updated its compression context, and the UE updated its decompression context accordingly to stay in synchronization. In the same fashion, the UE may have updated its compression context, and the source SRNC updated its decompression context accordingly. When that happens, the N-context used by the target SRNC may be out of sync with the M-context, and consequently, decompression is incorrect. In particular, the header compression modes defined by RFC3095 have to be in sync after handover. 
5.6.3.2 Skew of timer

When the timer-based compression/decompression of RTP time stamp is in effect, a timer is used at the compressor and decompressor to measure the packet arrival times (refer to RFC 3095, section 4.5.4). For the target SRNC to continue timer-based compression/decompression, a snapshot of the timer value at the source SRNC is taken and transferred to the target SRNC, so that the target SRNC can initialise its timer with the transferred value. The transfer latency time, T_transfer, may create a skew in the calculation of the elapsed time for the first few headers compressed or decompressed by the target SRNC, since that elapsed time is the difference between two arrival times measured by two different timers (one, a_i, at the target SRNC, and the other, a_ref, at the source SRNC).

The skew may or may not be a problem, depending on the magnitude of T_transfer.
5.6.4 Technical approach of the feature
5.6.4.1 RFC3095

5.6.4.1.1 R mode

For RFC3095 context relocation to work, the challenge of stale context must be addressed. It can be done easily by stopping to update the context at the compressor while relocation is taking place. In the case of RFC3095 R mode, it is relatively straightforward, because the old RNC can inhibit its compressor context update for the downlink, and stop sending ack for the uplink. By stopping the acks, it will cause the mobile station to stop updating its compressor context.

5.6.4.1.2 O mode

The case of RFC3095 O mode is more tricky, since the compressor (decompressor) continously updates its compression (decompression) context at every packet, regardless of the signaling from the other side. A few options can be seen as a solution for RFC3095 O mode:

1) to prevent the whole SRNS relocation for radio bearers running RFC3095 in O mode

2) to accept problems of RFC3095 initialization for radio bearers running RFC3095 in O mode (i.e. no RFC3095 context relocation during SRNS relocation)

3) to temporarily mimic the R mode during the relocation for radio bearers running RFC3095 in O mode

The first one of these options is easy to understand but is not really a solution for the problem, since it disables the whole SRNS relocation and is against the basic assumption of the scenario where SRNS relocation is performed. 

The second option is clearly a solution for the uplink problems of O mode and stale context. It is supported by all Rel4 terminals supporting RFC3095 by default, so it doesn’t imply any additional implementation requirements. On the other hand it doesn’t bring any improvements into Release 4 SRNS relocations.

Consequently the third option seems to be the only way to support context relocation in RFC3095 O mode bringing really some additional value to the relocation. So the proposed concept solution for RFC3095 O mode is for the old RNC to send signaling to the mobile station so it can mimic the R mode for both uplink and downlink during context relocation. Once the context relocation is completed, and the compression/decompression has resumed at the new RNC, the system can switch back to O mode, if desired. 

5.6.4.1.3 U mode

Even though it is the most tricky to solve the challenges of reliable context transfer for RFC3095 U mode due to its unreliable nature, some consideration needs to be addressed also for that since the compressor/decompressor may well be running in U mode when SRNS relocation is performed. As in O mode, the problem is caused by the fact that every packet in U mode updates the compression context at sender side and the decompression context at receiver side. Once again three totally different kind of approaches could be proposed for U mode:

1) to prevent the whole SRNS relocation for radio bearers running RFC3095 in U mode

2) to accept problems of RFC3095 initialization for radio bearers running RFC3095 in U mode (i.e. no RFC3095 context relocation during SRNS relocation)

3) to transfer the static part of the context during SRNS relocation and force  the update of the dynamic part of the context right after SRNS relocation in RFC3095 U mode in order to address stale context challenge.

When considering these approaches it becomes clear that only the third option is valid with the same reasoning as with O mode. The proposed concept solution for RFC3095 U mode is for the old RNC to send signaling to the mobile station so that right after SRNS relocation the M-HC initiate a transition back to the IR state and send IR-DYN as defined in RFC 3095 to re-synchronise the dynamic part of the uplink compressor and decompressor contexts. Note that for downlink, the target N-HC will automatically go to IR state and send IR-DYN following the normal logic in U mode. .

5.6.4.1.4 How challenges are addressed

The presented problems in section 5.6.3 are addressed by the approach described above. Here is a short explanation of why:

· The stale context problem is avoided for R and O modes by inhibiting any context update once the context transfer has started, and for U mode by transferring only static part of the context.
· The skew of timer does not exist since the transfer latency is considered to be bounded in UTRAN. While being so, it can be compensated in the elapsed time calculation. The latency time is considered as an additional jitter in RTP timestamps. In order to compensate the jitter the compressor adds a maximum latency time to the total jitter and when sending the next RTP TS header info to the decompressor after the relocation it calculates how many bits are needed to deliver this RTP TS header. The amount of needed bits is dependent on the maximum latency (i.e. the selected upper limit), i.e. the bigger latency is selected, the more extra bits are always needed. Thus it is beneficial to select as low upper limit as possible.


5.6.4.1.5 Generic procedure

In this section the generic procedure is given that combines the approaches drafted above and gives a generic framework for realising the procedure in UTRAN. 

The relocation could proceed through the following steps for uplink:


R mode
O mode
U mode

1.
The network determines that the relocation has to be performed and notifies the source N-HCD about this.

2.
The source N-HD does the following in an atomic fashion:

- takes a snapshot of its 

- N-context-D 
(denoted N-context-D*) 

- transfers snapshot to the new N-HCD 

- stops generating ack
The source N-HD does the following in an atomic fashion:

- takes a snapshot of its 

- N-context-D 
(denoted N-context-D*) 

- transfers snapshot to the new N-HD

- switch operationally to R mode 
(This is “fast” one step switch, not the normal one as defined in RFC3095. When in R mode the acks are not generated)
- stops generating ack.
The source N-HD does the following in an atomic fashion:

- takes a snapshot of 

- the static part of its N-context-D
(denoted N-context-D-static*)

- transfers snapshot to the new N-HD.

3.
-
The source N-HD shall send an indication to the M-HC that this is an SRNS relocation (presence of IE “Downlink counter synchronization info”).
The source N-HD shall send an indication to the M-HC that this is an SRNS relocation (presence of IE “Downlink counter synchronization info”).

4.
-
Upon the reception of the relocation indication, the M-HC will switch operationally to R mode.

(This is “fast” one step switch, not the normal one as defined in RFC3095. When in R mode the contexts are not updated.)
-

5.
Target RNC becomes the source RNC.

6.
Right after link switching, 

- New N-HD will decompress by using N-context-D*; acks are again generated normally

- M-HC will continue to compress normally. 


Right after link switching, 

- New N-HD will decompress in R mode by using N-context-D* 

- M-HC compresses as in R mode

- New N-HD may command M-HC back to O mode by using feedback. 
Right after link switching, 

- New N-HD will decompress by using N-context-D*
- M-HC transits to IR state and sends IR-DYN to re-synchronise the dynamic part of the uplink context. 



Note for uplink (only when the system was in R and O modes before SRNS relocation):

· In phase 2, when the source N-HD is unsure of its context integrity (e.g. due to multiple detected errors), it just transfers the static part of its N-context-D (denoted N-context-D-static). Upon receiving N-context-D-static instead of N-context-D* in the normal case, the target N-HD will send a request for IR-DYN as soon as the new link to M-HCD is up. 

The relocation could proceed through the following steps for downlink:


R mode
O mode
U mode

1.
The network determines that the relocation has to be performed and notifies the source N-HCD about this.

2.
The source N-HC does the following in an atomic fashion:

- takes a snapshot of its 

- N-context-C 
(denoted N-context-C*) 

- transfers snapshot to the new N-HC 

- inhibits its N-context-C update (i.e. will not update the context)


The source N-HC does the following in an atomic fashion:

- takes a snapshot of its 

- N-context-C
(denoted N-context-C*) 

- transfers snapshot to the new N-HC

- switch operationally to R mode 
(This is “fast” one step switch, not the normal one as defined in RFC3095. When in R mode the contexts are not updated.)
- inhibits its N-context-C update
The source N-HC does the following in an atomic fashion:

- takes a snapshot of 

- the static part of its N-context-C
(denoted N-context-C-static*)

- transfers snapshot to the new N-HC.



3.
The source N-HC shall send an indication to the M-HD that this is an SRNS relocation (presence of IE “Downlink counter synchronization info”)

4.
Upon the reception of the relocation indication, 

- M-HD shall flush the reverse decompression buffer, if such was used.
Upon the reception of the relocation indication, 
- M-HD shall flush the reverse decompression buffer, if such was used.

- M-HD will switch operationally to R mode.

(This is “fast” one step switch, not the normal one as defined in RFC3095. When in R mode the acks are not generated)
Upon the reception of the relocation indication, 

- M-HD shall flush the reverse decompression buffer, if such was used.

5.
Target RNC becomes the source RNC

6.
Right after link switching, 

- New N-HC will compress by using N-context-C*

- M-HD will continue to decompress normally.

- New N-HC will restart updating its context normally.
Right after link switching, 

- New N-HC will compress in R mode by using N-context-C*

- M-HD will continue to decompress normally.

- New N-HC will restart updating its context normally.

- M-HD may command the new N-HC back to O mode by using feedback.
Right after link switching, 

- New N-HC will compress by using N-context-C*
(based on U mode definition, N-HC goes to IR state and sends IR-DYN first to resynchronise the dynamic part of the downlink context) 

- M-HD will continue to decompress normally.

6
Impacts on RAN WGs

This clause reviews the impacts on other RAN WGs in relation to the study areas as outlined in the Scope clause of the Technical Report for the Release 4 and the Release 5 work item, "Radio Access Bearer Support Enhancements".

Where a study area has been recommended as not for Release 4 (refer to clause 7), the impacts to the other RAN WGs are indicated as "Not applicable for Release 4". Similarily where a study area has been recommended as not for Release 5 (refer to clause 7), the impacts to the other RAN WGs are indicated as “Not applicable for Release 5”.
6.1
WG1

6.1.1
Robust header compression

None.

6.1.2
PDCP multiplexing

Not applicable for Release 4.

6.1.3
Variable Iu frame formats and unequal error protection over
Uu

Not applicable for Release 4,

6.1.4
Channel type switching per logical channel

Not applicable for Release 4.

6.1.5
Header removal

This work is intended to be completed by TSG GERAN. Not applicable for Release 4.

6.1.6
SRNS context relocation

None.

6.2
WG2

6.2.1
Robust Header Compression

The 3GPP TSG RAN WG2 specifications that are affected are described in the following subclauses:

6.2.1.1
Radio Resource Control 25.331

RRC messages need to be updated to include the RFC 3095 option as another supported header compression protocol choice. Updates are required in the IE "PDCP info".

Also the respective ROHC related parameters need to be included in the IE "PDCP info". These are:

-
Max_CID

-
Supported ROHC Profiles

-
MRRU

-
Packet _Sizes_Allowed

-
Packet size

-
Clock_Resolution

-
Reverse_Decompression_Depth

The IE "PDCP Capability" needs to be updated to indicate whether RFC 3095 is supported in the user equipment.

6.2.1.2
Packet Data Convergence Protocol 25.323

RFC 3095 is included as another header compression protocol. The RFC 3095 protocol is introduced by the "Assignment of PID values for RFC 3095 with CIDs in PDCP PDU Header", as described in 5.1.10.3.2 in the technical report.

6.2.1.3
UE Radio Access Capabilities TS 25.306

The RFC 3095 protocol needs included as a capability. The parameters included in IE "PDCP Capability" are reflected in this technical specification.

6.2.2
PDCP multiplexing

Not applicable for Release 4.

6.2.3
Variable Iu frame formats and unequal error protection over
Uu

Not applicable for Release 4.

6.2.4
Channel type switching per logical channel

Not applicable for Release 4.

6.2.5
Header removal

This work is intended to be completed by TSG GERAN. Not applicable for Release 4.

6.2.6
SRNS context relocation

The 3GPP TSG RAN WG2 specifications that are affected are described in the following subclauses:

6.2.6.1

Interlayer Procedures in Connected Mode 25.303
The figures and textual descriptions of SRNS relocation procedures needs to be updated according to new primitives and parameters needed.
6.2.6.2

UE Radio Access Capabilities 25.306
The new capability concerning the support for RFC3095 context relocation needs to be added.
6.2.6.3
Packet Data Convergence Protocol 25.323
Exact behaviour, i.e. all specific actions of PDCP and RFC3095, in case of context relocation needs to be specified based on steps shown in the section 5.6.4.1.5.
New primitives and their parameters to enable SRNS context relocation needs to be added.
6.2.6.4

Radio Resource Control 25.331
The context information (“RFC3095 Context Info”) container to be transferred between source and target SRNC needs to be specified so that it can be referred in the RANAP signalling; i.e. “RFC3095 Context Info” (defined in 25.331 RRC) will be included

1) in “RANAP Relocation Information” (defined in 25.413 RANAP) which is referred in 25.423 RNSAP, i.e. included in RNSAP Relocation Commit message over Iur, or

2) in “RANAP Forward Context” message (defined in 25.413 RANAP) sent via Iu.
The new capability concerning the support for RFC3095 context relocation needs to be added in UE radio access capability information as specified in TS 25.306.
All messages involved in SRNS relocation needs to be updated to contain information whether the relocation is performed with or without context relocation.
6.3
WG3

6.3.1
Robust header compression


None.

6.3.2
PDCP multiplexing

Not applicable for Release 4.

6.3.3
Variable Iu frame formats and unequal error protection over
Uu

Not applicable for Release 4.

6.3.4
Channel type switching per logical channel

Not applicable for Release 4.

6.3.5
Header removal

This work is intended to be completed by TSG GERAN. Not applicable for Release 4.

6.3.6
SRNS context relocation

The 3GPP TSG RAN WG3 specifications that are affected are described in the following subclauses:

6.3.6.1 UTRAN Iu Interface RANAP Signalling 25.413
RANAP information elements “Forward SRNS Context” and “RANAP Relocation Information” needs to be modified to contain “RFC3095 Context Info” container.
6.4
WG4

6.4.1
Robust header compression

None.

6.4.2
PDCP multiplexing

Not applicable for Release 4.

6.4.3
Variable Iu frame formats and unequal error protection over
Uu

Not applicable for Release 4.

6.4.4
Channel type switching per logical channel

Not applicable for Release 4.

6.4.5
Header removal

This work is intended to be completed by TSG GERAN. Not applicable for Release 4.

6.4.6
SRNS context relocation

None.

7
Recommendations

7.1
Robust header compression

The Robust Header compression protocol (RFC 3095) is included as another supported protocol in Release 4 of PDCP and introduced into Release 4 as outlined in subclause 6.2.1 of this technical report.

7.2
PDCP multiplexing

Not for Release 4.

7.3
Variable Iu frame formats and unequal error protection over
Uu

Not for Release 4.

7.4
Channel type switching per logical channel

Not for Release 4.

7.5
Header removal

This work is intended to be completed by TSG GERAN. Not applicable for Release 4.

7.6
SRNS context relocation

The RFC3095 changes to SRNS context relocation are included in Release 5 and introduced into Release 5 as outlined in subclause 6 of this technical report.
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