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1
Introduction

This document reflects the agreements reached at RAN2#55 and subsequent email discussion on the reflector regarding the classification of System Information of E-UTRAN [4].
2
SI classification
In the RAN2#54 five categories were identified for system information classification:

1. Information that can be valid across multiple cells e.g. GPS assistance data
2. Information which needs to be read at cell/PLMN search

3. Information which is needed prior to camping in the cell

4. Information which are needed before accessing (transmission/reception) a cell

5. Information which is needed while camped in the cell
From UE point of view information that is needed at cell selection and prior to camping are very similar. Before UE camps into the cell it would like to know if the access is allowed in the cell. Thus it would be very beneficial to know all access restrictions already at cell search phase. 

2.1
Information that can be valid across multiple cells e.g. GPS assistance data
This class contains all the information that can be valid across multiple cells:
- A-GNSS assistance data

- PLMNid(s) 

- Tracking Area Id. Note: there may be multiple Tracking Area Ids for once cell.
- Predefined configuration information
- System Frame Number does not change from cell to cell in possible synchronized NW
2.2
Information which needs to be read at cell/PLMN search
In order to support full mobility within the serving frequency layer the UE needs to perform cell search rather often and thus it is seen very important that information needed in cell search is readily available – improving cell search times and minimizing UE power consumption. If system information decoding is needed for identifying a cell, fast system information reception is needed in order to avoid too long identification times. For optimising PLMN search and make PLMN search fast and non-complex, information needed for PLMN search should be easily available.

· PLMN id(s)

· In order to acquire information to which PLMN the cell belongs, it needs to receive PLMN_id(s). Note: There may be multiple PLMN_ids for one cell
· Measurement Cell Id (FFS)
· There needs to be a cell identity in the system information, in order to allow the UE to identify the cell reliably for measurement purposes. Note: UE may identify the cell also based on the reference sequence detection. Note2: There will be another cell identity that identifies cell within e.g. PLMN
NOTE: It might be needed that UE checks possible cell access restrictions before selecting cell/PLMN

NOTE2: For cell/PLMN search UE might need some L1 parameters

2.3
Information which is needed prior to camping in the cell
Before UE camps into the cell it needs to know any access related parameters in order to avoid camping on to such a cell where UE cannot even make an access. Thus prior to camping in the cell UE needs following information:
· Any cell access restriction parameters e.g.

· Tracking Area identities
· If the forbidden TA concept is adopted from the legacy systems, then UE needs to know whether the cell belongs to such a forbidden TA

· Cell barring status and cell reservation status (FFS if needed per PLMN)
· UE needs to know whether the cell is barred or reserved in order to avoid camping on a barred cell. Possibly also barring time might be needed in order to avoid UE to poll barring time frequently from the system information. Another option is that barring status is indicated also in the neighbour cell list.
· Radio access limitation parameters

· Any radio condition parameters that limit the access to the cell e.g. similar to to GSM C1/S criteria

· It is FFS if we need to have some band information indication also, in order to allow UE to check possible band support before camping into the cell.

NOTE: UE might need some L1 parameters prior to camping
2.4
Information which are needed before accessing (transmission/reception) a cell
After UE has camped to a cell it is ready to start access on it when needed. These parameters are at least:

· System Frame Number (SFN) (FFS)
· SFN is probably needed by the UE to understand the scheduling parameters (e.g. scheduling information for secondary SI, RACH, PCH, E-MBMS etc.)

· L1 information. RAN1 needs to define what parameters are needed at this phase. Example set of needed L1 parameters:

· Carrier BW

· FFS if separate BW for UL/DL are needed

· Carrier center frequency  
· To be discussed in RAN1 if needed. .
· Cyclic Prefix parameters

· In order to decode DL-SCH UE needs to know the CP length arrangements
· MIMO related parameters

· In order to take advantage of the multi-antenna transmissions like MIMO, the UE needs to know parameters of number of TX antennas, DL/UL precoding matrices, etc...

· Band Information

· May be needed if the same DL carrier frequency has variable UL carrier frequency.

· L1/L2 signaling channel structure parameters

· If L1/L2 signaling channel has variable configurations, the UE may need to know its channel structure at least partly. L1/L2 signalling is crucial to receive any allocation information. If Random Access Response is transmitted without L1/L2 signalling (e.g. synchronous transmission with Random Access Preamble), this information might not be required.
· RACH parameters

· In order for UE to start usage of RACH it needs to know related parameters:

· RACH scheduling information

· UE needs to know where in time (sub-frame) and frequency (Physical Resource Units) the RACH channel is located.
· RACH sequences
· UE needs to know the RACH set of sequences to choose from. The sequences may not be fully of equal meaning (e.g. CQI can be calssified for the sequences in a specific way).

· Access class restrictions

· Access class restrictions might be needed by NW to limit number of possible UEs using RACH

· Persistence values

· Possible persistence value scheme parameters are needed for RACH usage
· Other parameters related to RACH

· UE needs to know the timers and parameters related to RACH e.g. how often the UE retransmits RACH and how many times the retransmission is allowed etc.

· RACH power control parameters

· UE needs to know parameters related to UL power control
2.5
Information which is needed while camped in the cell
When UE has camped in the cell it needs to continue measuring the neighbouring cells in order to stay camped.

· Measurement parameters

· In order for UE to start mobility procedures it needs to receive parameters e.g. of reporting periods, reporting event parameters, time to trigger etc.. UEs in RRC_IDLE state need cell reselection parameters. UEs in RRC_CONNECTED state need parameters of the neighbour cells e.g for handover and for error recovery cases.
· Neighbour cell lists are needed to start neighbour cell measurements. UEs in different states may use different sets of neighbour cell lists. Neihgbour cell list may contain following parameters:

· Some L1 parameters. FFS what parameters are needed in neighbour cell list
· All information that is needed for camping – see ch. 2.2 and 2.3 (FFS)
· Synchronization information – Indicating whether Ncell is synchronized to broadcasting cell. 

· FFS

· PLMNid(s) & TaId(s) (FFS)

· Other 3GPP RAT information
· E.g. Neighbour cell information of GERAN/UTRAN cells

· Information of non-3GPP access systems (e.g. WIMAX)
· Secondary NAS parameters

· Any NAS parameters that were not presented earlier e.g. cell identity uniquely identifying cell within wide area e.g. PLMN
· Cell Id (PLMN level) (FFS if this should be in category “Information which are needed before accessing (transmission/reception) a cell”)

· Secondary UE timer values

· Any timer values that affect UE behaviour

· Paging parameters

· UEs in idle state need to receive any paging parameters e.g. DRX periods,  scheduling

· Clock time (FFS)
· NW migh send system clock in order to let UEs update their clock time e.g in the user interface

· E-MBMS service parameters
· Any parameters needed for MBMS reception e.g. MBMS multiplexing parameters, MBMS frequency. NOTE: presence of these parameters also indicate if presence of MBMS service in the cell/possible dedicated MBMS cell.
· Signaling Radio Bearer parameters

· Signaling Radio Bearer parameters may be broadcasted unless they are standardized 
2.6
Thoughts about category division
From UE point of view the categories in ch. 2.2 and 2.3 are very similar. Thus it is questionable do we even need to differentiate procedures between cell search/selection/camping and PLMN search. 
From UE point of view it might be even a little different procedure to search cell during RRC_CONNECTED and RRC_IDLE states. When the UE is in the RRC_CONNECTED state, the UE is measuring the neighbour cell and executing HOs by the network command. 
3
Division of SI between static and flexible parts
In the RAN2 TS [1] it has been identified that system information distribution has two distinctive parts: static and flexible. Static part is sent more often, say once per frame, in the cell and has quite a limited capacity for information transfer, see [2]. The flexible part has flexible amount of scheduled resources available and thus most of the SI information is contained there. That is why RAN2 needs to identify the transport requirements of the Information Elements. 
3.1 Static part
· UE needs some L1 information in order to decode rest of the information. Detailed information on the required information is defined by RAN1. 
· Measurement Cell Id (FFS)
· It may be possible that L1 channels do not identify the cell. Then some Cell_Id needs to be sent on system information part

· Any cell access restriction parameters e.g.

· Tracking Area identities
· If forbidden TA concept adopted from legacy systems then UE needs to know whether the cell belongs to forbidden TA

· Cell barring and cell reservation status (FFS if needed per PLMN)
· UE needs to know whether cell is barred or reserved in order to avoid camping on barred cell. Possibly also barring time might be needed in order to avoid UE to poll barring time frequently from the system information
· Radio access limitation parameters

· Any radio condition parameters that limit the access to the cell e.g. similar to to GSM C1/S criteria

· PLMN id(s)

· In order to acquire information to which PLMN cell belongs UE needs to receive PLMN_id(s). Note: There may be multiple PLMN_ids for one cell

· Scheduling parameters

· All of the scheduling information of flexible part or part of scheduling information (e.g. scheduling block) of flexible part. If static part consists of multiple SI blocks then it may be necessary to have scheduling information of those blocks in the static part
· Scheduling block defines, from where (time and frequency resources) to decode the SI blocks of the scheduled flexible part. It may be possible that scheduling of scheduling block is standardized, then this information can be omitted from the static part. If several types of scheduling blocks are defined as stated in [3], scheduling information might be sent for each scheculing block. 
· Value_tag(s)
· Informs whether information on the flexible part has changed. This is needed in order to avoid UE reading any unchanged information repeatedly. Another possibility is to send this information in L1/L2 signaling channel, but possibly it would cause too much overhead. Note: It also is possible to include Value_tag for SI on the flexible part indicating more precisely what changes have occurred in the system information. Note2: There may be need for indicating changes in static part with value tag also, if static part consists of multiple SI blocks
As a summary in the table 1 is some initial calculations how much information above mentioned elements require.. 
Table 1. Initial rough estimates for static part capacity requirement
	Information element
	Bits

	Cyclic Prefix (FFS)
	2

	Carrier BW (FFS)
	3-8

	MIMO parameters (FFS)
	2 (+ 3)

	Cell Id (FFS)
	9

	Tracking Area Id (+ FFS how many additional)
	[16-28]

	Cell Barring status+ possible Time of barring
	1+4

	Cell reservation status
	[2]

	Radio access limitation parameters
	12

	PLMN id(s) maximum of 5 ( 24 bits per one)*
	120

	Scheduling parameters
	(12-108)

	Value Tag
	4

	SFN (FFS)
	11


* NOTE: It might not be necessary to send the MCC part of the PLMN id for each indicated PLMN to limit the number of bits

3.2
Flexible part
The flexible part has different types of Information Elements which require independent scheduling in order to allow fast enough reception and not to waste transmission capacity. For example, the requirement to receive cell access parameters is very different than e.g. the clock time. Thus following flexible part division should be considered:
3.2.1

Scheduling block

· Scheduling information of the secondary part of the System Information

3.2.2
Access parameters
· All parameters not present in the primary part (e.g. some L1 parameters)
· RACH parameters

· Power control parameters

· Paging parameters
· Any timer values needed for operating in the cell and in the network
3.2.3
Measurement related parameters

· Neighbour cell lists

· Cell selection/reselection parameters
· Note: Some of these parameters are included in the static part element “Radio access limitation parameters”
· Measurement control information

3.2.4
Non Vital information

· Clock time 

· Positioning (A-GNSS etc.) information
· Service parameters (e.g. MBMS parameters)
· Secondary NAS parameters
3.3
Information whose location is FFS
· System Frame Nubmer
· SFN might be needed very fast i.e. for HO purposes see [1]. SFN might be needed also for decoding scheduling block parameters, but on the other hand it might be requested not to send often changing information on the static part in order to be able to make time soft combining [2]. Further investigation on the SFN broadcasting is thus needed.
3.4
Dedicated part

Dedicated part is embedded in the RRC message that is meant for sending System Information Elements in unicast mode e.g. for HO purposes, positioning purposes …. The UE needs some information for the neighbouring cell to access it, This is needed to limit the interruption times caused by HO execution. When UE receives HO COMMAND it needs at least following information from the target cell:

· All information ni the static part (See chapter 3.1) – May be received by the UE by itself
· Most of the information from the access parameters (See chapter 3.2) – is favourably delivered by dedicated manner via the source cell, because the UE might not have time to get all the necessary secondary SI from the target cell.
· System Frame Number is needed to minimize the interruption times during the HO procedure [1]. Most probably the UE needs to receive (at least confirm) the SFN directly by the neighbour cell SI reading, because giving the SFN via source cell may cause some inaccuracy to the SFN.
4
Conclusions

This contribution has given the agreements reached at RAN2#55 and subsequent email discussion regarding the classification of system information. A text proposal to capture these agreements in the Stage 2 is given in [5].
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