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1 Introduction
In RAN2#89bis the following was agreed regarding Retrievable Configurations:

	Agreements

· A combination of both solutions can be used by the network: 

· pre-configure a certain number of initial retrievable configurations (one ore more, as per option a)
· add new retrievable configurations, or modify existing ones, during the connection (as per option b)  
· Up to 16 retrievable configurations are considered sufficient 

· Physical channel parameters that can be added as part of a retrievable configurations  

· The Physical Channel parameters added should be parameters that do not contain too many dynamic IEs.  As a first step we agree to the following parameters:  DTX-DRX information,  HS-SCCH less information, MIMO parameters, MIMO mode with four transmit antennas parameters,  DCH Enhancements info FDD, Downlink secondary cell info FDD,  Additional downlink secondary cell info list FDD, Additional downlink secondary cell info list FDD 2, E-DCH Info.  FFS what other parameters will be added.  

· We will allow the option to provide the retrievable configuration via system information.  

· The follow RRC messages can be used to provide and/or activate the retrievable configurations: CELL UPDATE CONFIRM, RADIO BEARER RECONFIGURATION, RADIO BEARER SETUP, RADIO BEARER RELEASE.  FFS if the messages HANDOVER TO UTRAN COMMAND and RRC connection SETUP can be used.  


In this contribution the option to provide retrievable configurations in system information is further analyzed. 

2 Discussion
2.1 Existing SIB16 
The existing SIB16 has the following structure: 
10.2.48.8.19
System Information Block type 16
The system information block type 16 contains radio bearer, transport channel and physical channel parameters to be stored by UE in idle and connected mode for use during handover to UTRAN.

	Information Element/Group name
	Need
	Multi
	Type and Reference
	Semantics description

	RB information elements
	
	
	
	

	Predefined RB configuration
	MP
	
	Predefined RB configuration

10.3.4.7
	

	TrCH Information Elements
	
	
	
	

	Predefined TrCH configuration
	MP
	
	Predefined TrCH configuration

10.3.5.9
	

	PhyCH Information Elements
	
	
	
	

	Predefined PhyCH configuration
	MP
	
	Predefined PhyCH configuration

10.3.6.56
	


It has the following limitations:

· Only R99 configurations supported, no HS or EUL can be signalled

· Only single RAB, no multi-RAB configurations

· No CELL_FACH configurations, only CELL_DCH

Adding all necessary Rel-5 up to Rel-13 IEs as non-critical extensions would be messy as the original IEs are MP and cannot be omitted from the message, i.e. if new IEs are added in a non-critical extension the existing IEs still need to be signalled and the procedure description needs to be updated to specify when to use the information and when to ignore the IEs. If retrievable configurations is going to be provided in system information it would be better to define a new SIB considering the latest IE structure for retrievable configurations. 
However, there are some issues also with defining a new SIB for retrievable configurations as described below.

2.2 Issues with retrievable configurations in System Information

2.2.1 BCH capacity

Signalling of retrievable configurations in system information will consume BCH capacity. Here is an example:

· Five retrievable configurations signalled in SIB

· Each configuration is 160 octets = 1280 bits
· One SIB segment contains ~ 220 bits

· One configuration corresponds to approximately 6 SIB segments, and five configurations correspond to approximately 30 SIB segments.
The SIB repetition period can only be set to specific values: …1.28s, 2.56s, 5.12s, 10,24s, 20.48s…

If e.g. three free positions are available for new SIB segments in every 1.28 second BCH cycle a SIB repetition period of 20.48 seconds is needed for the new SIB to send all configurations. If e.g. four SIB segments are available every 1.28 seconds a SIB repetition period of 10.24 seconds is needed to send all configurations. 
The UE needs to acquire all SIBs scheduled on the broadcast channel before access is allowed. With a SIB repetition period of up to 20 seconds it can have major impact on latency. If the new SIB is put under DMCR control, the UE can access the cell before the SIB has been acquired and impact on latency can be avoided.
Observation 1: If retrievable configurations are going to be included in system information it may impact the overall SIB acquisition time unless the SIB is put under DMCR control and reading can be postponed.
2.2.2 UE-NW synchronization

UE and NW need to have the same understanding of the retrievable configurations stored in the UE, otherwise the reconfiguration will fail. Retrievable configurations now contain physical channel IE groups with cell specific information. Retrievable configurations signalled in system information may then be different in different cells. There are cases which could lead to unsynchronized understanding of the content of the retrievable configurations, e.g.:

· NW signals a retrievable configuration to the UE via dedicated signalling. The UE enters CELL_FACH/PCH state and moves to another cell where the retrievable configuration is different.

· A UE in CELL_FACH/PCH state stores a retrievable configuration received via system information in one cell, but then moves to another cell where the retrievable configuration is different.

A UE that has acquired the SIB in the new cell will overwrite the information received via dedicated signalling or information received from system information in a previous cell. However, a UE that has not yet acquired the SIB will still apply the old information. Considering SIB repetition periods of up to 20 seconds, or a possibility to postpone reading if the SIB is put under DMCR control, the period where the UE and the NW may be unsynchronized can be very long.

A solution could be that the UE reports to the NW if it has read system information or not before a stored configuration can be referenced by the NW. The indication is needed when the UE moves from URA_PCH/CELL_PCH/CELL_FACH to CELL_DCH. For an UL triggered upswitch the indication can be included in Cell Update or Measurement Report. For a DL triggered upswitch the information may not be available in the NW and it might not be possible to make use of the information in the UE.

Observation 2: If retrievable configurations are going to be included in system information there is a risk for a mismatch between the configurations stored in the UE and in the NW.

2.2.3 Impact on UE battery consumption
As the information stored in retrievable configurations may be different in different cells, the UE will have to re-read system information each time it enters a new cell. If many retrievable configurations are signalled via system information the size of the SIB will increase. The SIB segments for large SIBs are typically fragmented, so the UE needs to read the broadcast channel for a long time before all SIB segments have been acquired. This may impact the battery lifetime if the UE is very mobile. 

Observation 3: The UE battery lifetime may be impacted if the SIB must be re-acquired every time the UE enters a new cell.
2.2.4 UEs with different UE capabilities
UEs have different UE capabilities and all UEs do not support all configurations. When retrievable configurations are signalled in dedicated signalling the NW is already aware of the UE capabilities and it can choose the configurations considering the functionality supported by the UE. A retrievable configuration signalled in system information will not fit all UEs. 
A possible solution could be that several configurations are signalled in system information. The UE then needs to store all configurations and the NW can decide which one to use based on UE capabilities. Many configurations signalled in system information will however consume BCH capacity, see chapter 2.2.1. The UE might also not be able to decode new IEs signalled in a later release (added as non-critical extension) and that might result in a non-consistent configuration.
If many retrievable configurations are signalled in system information due to many different combinations of UE capabilities, it will not be enough that the UE stores up to 16 configurations. It will also further impact the BCH capacity as the size of the SIB will be very large.
Observation 4: If retrievable configurations are going to be included in system information it is unclear how to handle different UE capabilities.
2.3 Conclusion
If retrievable configurations are going to be provided via system information a new SIB needs to be defined. The SIB should be under DMCR control to make sure that the latency is not impacted. 

Providing retrievable configurations in system information will impact BCH capacity and UE battery consumption.

There is also a risk that the UE and the NW will have different understanding of the retrievable configurations stored in the UE, which may result in reconfiguration failures. In addition to this, it is unclear how to handle different UE capabilities in a SIB solution.
3 Summary

RAN2 is kindly asked to discuss the different observations related to providing retrievable configurations in system information.
Observation 1: If retrievable configurations are going to be included in system information it may impact the overall SIB acquisition time unless the SIB is put under DMCR control and reading can be postponed.
Observation 2: If retrievable configurations are going to be included in system information there is a risk for a mismatch between the configurations stored in the UE and in the NW.
Observation 3: The UE battery lifetime may be impacted if the SIB must be re-acquired every time the UE enters a new cell.
Observation 4: If retrievable configurations are going to be included in system information it is unclear how to handle different UE capabilities.
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