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1
Introduction

After the RAN#65 meeting, a new Rel-13 HSPA Study Item was agreed aiming at DL enhancements and in particular at “investigating mechanisms to enhance downlink signalling performance on overhead and latency, especially for the case of RRC state transition and parameter updating.” 

During RAN2#87bis meeting, it was proposed in [1] to consider an option of remembering configuration in the CELL_DCH state so that subsequent transitions back to the CELL_DCH from any other state, e.g. CELL_FACH, do not require RNC to re-send configuration needed in the CELL_DCH state. This proposal was discussed further during the RAN2#88 meeting, whereupon proponents have identified somewhat different approaches catering for “complete” and “partial” configurations. 

In this discussion paper we present our further considerations regarding how we can re-use configurations and how this could be implemented to the system. We first start with analysis of which configuration elements a UE typically needs, which ones makes sense to include into the stored configuration, and how configurations could be conveyed to a UE. Even though the main focus of this paper is on the so-called “complete” configuration, we also point out the fact that the “partial” configuration could be construed as a sub-flavour of the “complete” configuration approach.  

2
Content and the structure of stored configurations

2.1

Stored configuration content

Before considering a solution that would allow a UE to remember and reuse its previous CELL_DCH configuration, it bears mentioning at a quite coarse level information that a typical reconfiguration message has, and more precisely which configuration elements contribute to the message size. We already presented in [2] an analysis of which configuration elements a UE typically needs, but this time we present a more detailed analysis with references to existing IEs and sub-clauses. We take the top-down approach by considering first higher-layer elements, such as RAB parameters, and move gradually to the physical level entities. 

1. RAB related parameters. RAB configuration can be construed as the highest level entity governing offered service type and also implicitly defining lower level configurations. It is typically the case that a UE has either CS, PS, or CS+PS configuration which do not change that often. If a UE is configured with CS or CS+PS, then it stays typically in the CELL_DCH state where stored configurations are not needed. A UE can toggle between different states when it has PS RAB, which does not typically change across state transitions. Based on that, we do not expect RAB related parameters to be included into the stored configuration. 

2. RB related parameters. The RB related parameters are quite fundamental to the HSPA system also serving as a logical umbrella entity to other configuration elements such as RB mapping info, RLC info etc. And even though the number of configured RBs may remain unchanged, it is often the case that dependent parameters are adjusted upon state transitions. One of the most common examples is RLC info. Based on that we do see a value in considering RB parameters in the stored configurations.

3. DL/UL TrCH related parameters. Transport channel parameters for the DL and UL direction typically go hand in hand with the RB mapping information. One of the typical examples is SRBs mapped to FACH/RACH in the CELL_FACH state, which are re-configured to DCH/DCH upon transition to the CELL_DCH state in conjunction with addition of the DCH transport channel. From this perspective, it seems beneficial to consider also adding TrCH parameters into the stored configuration. 

4. Physical channel parameters. The physical channel parameters are the most challenging ones for a number of reasons. Firstly, quite many parameters could not even be added to the stored configuration for the reason that exact values are provided only at the moment of time when a UE is moved to CELL_DCH. The most typical examples are DPCCH power offset, E-DPCCH/DPCCH power offset, serving grant, 16/64QAM activation indicator etc. At the same time, there are features, parameters for which could be given in advance without breaking fundamental principles of the HSPA system. A compromised approach could be similar to what the HSPA system already offers for the eSCC feature, which effectively offers a set of the physical channel parameters. In fact, RAN2 could even consider re-using the same container IE.  

Proposal 1: Discuss which parameters it is possible / makes sense to have in the stored configuration(s).

2.2

Stored configuration structure

Even though it has not been discussed thoroughly in RAN2, a few proponents have been expressing a view that a UE could be provided with a few configurations catering for covering a few typical cases and/or scenarios. Thus, RAN2 should discuss whether a UE could indeed keep several configurations and if so, how many. Assuming that a UE is able to keep several configurations, and also referring to our considerations in section 2.1, the typical structure of the stored configurations make look as follows.

	Information element / group name
	Need
	Multi
	Type and reference 

	Information for each stored configuration 
	MP
	1 to <maxStoredConf>
	

	> Configuration index
	MP
	
	Integer (1..maxStoredConf)

	> RB parameters
	OP
	1 to <maxRB>
	

	>> RB information to reconfigure
	MP
	
	RB information to reconfigure 10.3.4.18

	> DL TrCh parameters
	OP
	
	Added or re-configured DL TrCh Information 10.3.5.1

	> UL TrCh parameters
	OP
	
	Added or re-configured UL TrCh Information 10.3.5.2

	> Physical channel parameters
	OP
	
	Target cell preconfiguration information 10.3.6.79a


It should be noted that we took an approach of re-using existing configuration IEs for RB and TrCh parameters so that a UE behaves as if the corresponding IEs were received explicitly without a need to introduce new procedural rules in TS 25.331. It should also be noted that the physical channel parameters are represented with IE "Target cell preconfiguration information". Even though the latter IE is currently used only for the eSCC feature, out technical understanding is that the same container IE could be used for the stored configuration conveying physical channel parameters. 

Proposal 2: Discuss the structure of the stored configuration(s).

2.3

Complete versus partial configuration

Referring to the exemplary structure of the stored configuration information in section 2.2, we could note that having "OP" for most of the configuration IE allows the network to provide “complete” or “partial” configuration as has been discussed in RAN2. As an example, by including into the stored configuration only the physical channel parameters the network can provide parameters only for the CELL_DCH features. 

The bigger question is however whether it would be possible to mix IE signalled through the stored and explicit configuration. One could consider the following scenarios and options:

1. If the network signals the stored configuration index, then it is not possible to include explicit configuration.

2. It is possible to provide explicit configuration parameters in conjunction with the stored configuration index only if the stored configuration does not have corresponding IEs. As an example, referring to table in 2.2, the network can signal TrCH parameters only if they are missing in the stored configuration.

3. The network can signal explicit  configuration parameters overriding the ones in the stored configuration.

Proposal 3: Discuss whether it is possible to mix explicit and stored configuration parameters.

3

Conclusion

In this discussion paper we have presented our general considerations and view regarding how it is possible to implement pre-configuration of a UE with certain parameters needed for the CELL_DCH state. To our understanding, it is more or less straightforward to have RB and TrCH parameters, but the physical channel IEs need more discussions and technical input. 

As a part of the overall discussion RAN2 should also form an opinion on whether it would be possible to mix/combine explicit and stored configuration parameters as it determines how flexible the resulting feature could be.  
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