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1. Overall Description:

TSG CN WG1 has identified an enhancement to release 5 that will prevent unnecessary and not required RAN resources being allocated when a UE has more than one PDP context active.

A discussion paper N1-011097 was presented at CN1#19, and is attached for your information. This paper highlights an issue where the current specifications state that RAB’s will be assigned for all PDP contexts that are not inactive whenever radio resources are required for any one of them. This will result in RAN resources being assigned that are not required. 

TSG_CN WG1 request RAN2 and RAN3 to investigate the solution discussed in the attached paper and respond with their opinion on the preferred implementation.

2. Actions:

To RAN2 group.

ACTION: 
TSG CN WG1 asks RAN2 group to investigate the solutions discussed in the attached paper and reply to CN1 regarding feasibility, and recommendation for a solution to the issue raised.

To RAN3 group.

ACTION: 
TSG CN WG1 asks RAN3 group to investigate the solutions discussed in the attached paper and reply to CN1 regarding feasibility, and recommendation for a solution to the issue raised.

3. Date of Next CN1 Meetings:
CN1_20
15th – 19th October 2001

Brighton, U.K.
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26th – 30th November 2001
Cancun, Mexico

4. Attachments:
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1 Introduction



This document describes the current situation regarding activation of PDP contexts when multiple contexts are available, and the issues that can arise. The status of the relevant standards is reviewed, and  possible solutions are discussed.



The functionality that is required is the ability to indicate one or more NRT1 PDP contexts that are to be activated during a Service Request and/or Paging Function (i.e. it affects both UL and DL traffic flows). The current specifications do not support such functionality – all active contexts will have RAB’s assigned each time that a Service Request is made. 



The Service Request and Routing Area Update allows the terminal only to indicate contexts that are inactive, or ‘not-inactive’ – in order to synchronise the terminal and network. The consequences of this is that a number of ‘not required’ RAB’s will be set up each time a PDP context is activated, if a terminal has multiple contexts active. The timer for release of a RAB that is not transporting data is not specified, it is vendor specific. 



2 Existing Operation



The specifications do not currently allow a single PDP context to be referenced in a Service Request message, and consequently RAB’s cannot be assigned for that context alone. The relevant text is discussed below.



In 24.008, ref [1], the Service Request and Routing Area Update messages contain an optional PDP Context Status parameter. This parameter allows the mobile to indicate to the network which PDP contexts are ‘inactive’ and which are ‘not-inactive’. An inactive PDP context is one that has been deleted according to 24.008 (i.e. not one that is currently idle). No other options are available for the indication of the PDP context status. The PDP contexts are uniquely identified by the position of the bits in the message, one bit per NSAPI. PDP Context Status is an optional parameter in the messages. 



The text also states that the network will assign RAB's for all contexts indicated as ‘not-inactive’. This means that any PDP context that is currently idle in terms of data transfer (and with no RAB assigned) will get RAB's assigned, or the PDP context will be deleted.



There is no way to indicate the specific context(s) for which the Service Request applies or allow for a PDP context to be inactive but 'idle' and therefore not requiring a RAB. When the PDP Context Status parameter is not included there is no indication of which PDP context the Service Request refers to nor which are inactive. Consequently, if the network is out of step with the terminal it may set up RAB’s for inactive PDP contexts, and miss active ones.



There does not appear to be any way to allow the  functionality stated in TS23.060, ref [2], section 6.12.1 i.e.  "If Service Type indicates Data, a signalling connection is established between the MS and the SGSN, and resources for active PDP context(s) are allocated, i.e. RAB establishment for the activated PDP context(s)." 



There is also a statement in 24.008 at the end of section 4.7.13 that states "The selective re-assignment capability is not supported for the simplicity of the function." This is a clear statement that the functionality is not supported deliberately because it was considered difficult to do or was unnecessary ?



The following potential issues may arise due to the current position of the specifications:-



1. RAB’s may be set up that are not required, and will effectively ‘reserve’ RAN capacity that is not required, albeit temporarily. 



2. Additional signalling bandwidth due to the additional RAB Assignments (can still be one message but with larger content). 



3. It may be possible, due to capacity limitations, for the RAB Assignment to fail for the particular PDP context that needs to be activated, but for RAB’s to be successfully assigned to some that are not needed .



3 Proposed Solution



This section explores a possible solution that may resolve the issues raised.



There are two parts to the solution :-



1. Indication in the paging message of the PDP context(s) that is referred to.



2. Indication in the Service Request message of which PDP Context(s) is referred to.



The higher level requirements in Stage 1 and Stage 2 documents appear already to cover the required functionality as highlighted above.



3.1 Paging



The paging message needs to be able to indicate which PDP Context(s) is referred to. This will affect a minimum of two specifications (25.413, 24.008). 



The SGSN will be aware of the NSAPI for which the PDU Notification Request message was received on Gn interface, and will therefore be able to indicate this to the RNC in a paging message. It is also possible for more than one notification to be received, or for an activation to apply to a SIP session which has more then one PDP context associated with it, so indication of multiple PDP contexts may need to be supported in one message. If only one context was to be supported then it would be possible that air interface signalling is increased due to multiple context activations.



In order to allow multiple RAB’s to be activated in a single message, but also to allow a single RAB to be activated it is proposed that the introduction of a 16 bit long bit map with each bit indicating whether that NSAPI was addressed by this message or not (i.e. each bit is set to 0 or 1) is introduced.



The RANAP paging message, ref 4, and RRC, ref 3, Paging Type 1 and Type 2 messages would also be required to change to reflect these changes.



3.2 Service Request



In the case that the Service is mobile originated then selection of the RAB’s to be established is entirely a matter for the terminal. Otherwise the Service Request message must reflect what was received in the paging message.



The Service Request message already contains the 16 bit field indicating ‘inactive’ or ‘not-inactive’ per NSAPI. The simple solution would be to have an identically constructed information element where the bit represented a request to establish a RAB, or not. In this way only the RAB’s required will be established. It would also support multiple RAB establishment if necessary. This is an identical solution to that proposed for the paging message above.



Clearly the Paging and Service Request solutions would need to be co-ordinated.


4 Affected Specifications



This section tries to give a high level summary of the specifications that will be affected, and a very high level discussion of the changes needed.



4.3  Iu Interface RANAP Paging, 25.413



Changes to RANAP Paging Request message to allow indication of the PDP context(s) to which the page refers. This will be reflected by the UE in the corresponding Service Request.



4.4  Radio Layer 2 Paging, 25.331



Changes to Paging Type 1 and Type 2 message to allow indication of the PDP context(s) to which the page refers (the same as those received via RANAP). This will be reflected by the UE in the corresponding Service Request.



4.5   Layer 3 Signalling, 24.008



The Service Request message needs to be modified to allow indication of the PDP context for which this Service Request is applicable. It reflects the Paging message if one was received, or is set by the UE in the case that the new data transfer is sourced from the UE.



5 Proposal for Agreement



Hutchison 3g would like agreement that this functionality is required, and on the general approach to change the specifications to support it. It is proposed to introduce this into release 5 specifications.



If this is agreed then it is proposed to send a liaison statement to RAN2 and RAN3 indicating the rationale and the proposed solution, asking for comments on the proposed solution, so that the changes can be co-ordinated in all groups



1 NRT PDP contexts are the only assumption. RT PDP contexts are assumed to be short lived (i.e. Start Call = Create PDP context, End Call = Delete PDP Context).












