Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #97bis	Tdoc R2-1702860
Spokane, USA, 3rd – 7th April 2017	(Revision of R2-1701563)

Agenda Item:	10.4.1.4
Source:	Ericsson
Title:	NR minimum SI at network sharing
Document for:	Discussion, Decision
Introduction
RAN2 has made the following agreements for NR minimum SI:
1. Minimum SI includes at least SFN, list of PLMN, Cell ID, cell camping parameters, RACH parameters.  
2. Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
3. Parameters required for requesting other SI-block(s) (if any needed, e.g. RACH preambles for request) if network allows on demand mechanism shall be included in minimum SI.
4. Cell-reselection neighbouring cell information is considered as other SI and can be provided on demand based on UE request.
Some estimates of the size of the NR Minimum SI have been included in different contributions. An LS was also sent to RAN1 in R2-1700654, where it was indicated that RAN2 expects several hundred bits to be required for the NR minimum SI, with at least around 250 bits for L2/L3 operation based on the current agreements.
This document contains further discussions on the content in the NR minimum SI and an estimate of the size that can be foreseen when supporting network sharing. The principles agreed for system information in NR need to cater for broadcast of minimum SI with the maximum size.
[bookmark: _Ref178064866]Discussion
NR minimum SI at network sharing
The UE needs to determine if a cell belongs to its PLMN and whether it is allowed in the cell prior to accessing the cell. As already agreed in RAN2 the NR minimum SI includes, among others, the PLMN list. Access barring information then also needs to be broadcasted. The UE should thus be able to determine what PLMNs that are sharing the cell, and if the UE is allowed to access the cell, by reading the broadcasted minimum SI. 
[bookmark: _Toc347822666][bookmark: _Toc347823812][bookmark: _Toc347823993][bookmark: _Toc347824244]In LTE up to 6 different PLMNs are supported for network sharing. With the introduction of NR, it can be foreseen that there will be more virtual operators and that 6 PLMNs may not be sufficient. There may also be a need for differentiation of services, where addressing through different PLMN IDs is an option. 
With a large number of PLMNs sharing the cell the size of the minimum SI may become very large if information for all those PLMNs is included there. As an alternative, some PLMNs may be listed in the other SI to avoid that the size of the minimum SI becomes too large. For a UE to determine that it may need to check the other SI for further PLMN IDs, the network should indicate it in the minimum SI.
[bookmark: _Toc477363375][bookmark: _Toc478146547][bookmark: _Toc478173317]The PLMN list is part of the minimum SI and thus periodically broadcasted.
[bookmark: _Ref473919487][bookmark: _Toc473924249][bookmark: _Toc473926079][bookmark: _Toc476819854][bookmark: _Toc477363377][bookmark: _Toc478145933][bookmark: _Toc478145994][bookmark: _Toc478146550][bookmark: _Toc478173320]NR supports sharing a cell with more than 6 PLMNs.
[bookmark: _Toc477363378][bookmark: _Toc478145934][bookmark: _Toc478145995][bookmark: _Toc478146551][bookmark: _Toc478173321]Some PLMN IDs, and the corresponding PLMN specific info, may be included in the other SI. An indication that there are more PLMNs available is then included in the Minimum SI.

NR minimum SI content per PLMN
Issues have been identified with the network sharing mechanisms in legacy LTE concerning the limitation that only a single Tracking Area and Cell ID can be defined per cell. By forcing a cell that is shared by several PLMNs to use the same Tracking Area and Cell ID the operators need to coordinate their Tracking Area Codes and Cell IDs, which requires quite some effort. In addition, with the shared cell(s) being part of a different tracking area than the surrounding cells of an operator, the UEs perform a Tracking Area update when entering and/or leaving the shared area/cell(s), which thus may lead to a lot of additional signalling.
[bookmark: _Toc478145936][bookmark: _Toc478145997]It should therefore be possible to set the Tracking Area Code and Cell ID per PLMN in the NR minimum SI.
[bookmark: _Toc478146552][bookmark: _Toc478173322]It should be possible to set the Tracking Area Code and Cell IDs per PLMN in the PLMN list in the NR minimum SI.
Size estimate for NR minimum SI with network sharing
As not all parameters have been identified yet it is still premature to give any precise size of the NR minimum SI. Parts of the NR minimum SI will be included in the MIB and thus transmitted on the NR-PBCH. The remaining minimum SI will, according to RAN1 agreement, be transmitted via the NR-PDSCH. Table 1 contains a rough size estimate for the NR minimum SI that is not included in the MIB. The estimate, which is for network sharing with 6 PLMNs, is based on the agreed content for the NR minimum SI and the corresponding content and size in LTE.

	
	Parameter
	Description
	Size estimate (bits)

	
	hyperSFN
	Hyper System Frame Number (i.e as included in SIB1 in LTE)
	10

	
	PLMN list
	PLMN list with 6 PLMNs, including cellReservedForOperatorUse
	161
(6*26 + 5)

	
	TAC (per PLMN)
	6 Tracking Area Codes, one per PLMN
	96
(6*16)

	
	Cell ID (per PLMN)
	6 Cell IDs, one per PLMN
	168
(6*28)

	
	cellSelectionInfo
	q-RxLevMin and q-RxLevMinOffset (optional)
	10

	
	cellBarred
	Barring information
	1

	
	FreqBandIndicator
	Frequency band indicator
	8

	
	schedulingInfoList
	Scheduling of other SI messages, including SIB type, validity information, periodicity and indicator whether periodically broadcasted or provided on demand. Repeated per SI message, with 6 SI messages each containing 2 SIBs assumed here.
	84
(6*(3+5*2+1)) 

	
	si-WindowLength
	SI window length, common to all SI messages
	4

	
	Access barring info
	Access barring information for different categories. 16 categories, each 8 bits assumed here.
	128
(16*8)

	
	onDemandReq info
	Parameters for requesting on-demand SI, e.g. PRACH preambles. 4 separate PRACH preambles assumed.
	40
(4*10)

	
	systemInfoValueTag
	System Information value tag per SI message
	12
(6*2)

	
	rach-ConfigCommon
prach-Config
	(P)RACH parameters
	60

	
	PCCH-Config
	Paging parameters
	5

	
	BCCH-Config
	SI modification period
	2

	Sum
	
	
	789


[bookmark: _Ref473564563]Table 1 Size estimate of NR minimum SI with 6 PLMNs
More parameters will probably be added to the minimum SI during the WI phase and in future releases. More than 6 PLMNs should be supported in NR (see Proposal 1) and more than one version of some parameters in the minimum SI, which may differ between cells and/or beams, will need to be included. The maximum size of the minimum SI will thus be even larger than the 789 bits in Table 1.
The solution that is agreed for system information in NR needs to support broadcast of the minimum SI with the maximum size, which thus can be assumed to be at least 750-800 bits when 6 PLMNs are supported.
Different alternatives exist to compress the content of the system information and thus decrease the size. As proposed in [1] such methods for efficient encoding should be studied further.
[bookmark: _Toc473233123][bookmark: _Toc473280106][bookmark: _Toc473554599][bookmark: _Toc473560554][bookmark: _Toc473583964][bookmark: _Toc473798556][bookmark: _Toc473799306][bookmark: _Toc473884598][bookmark: _Toc473924245][bookmark: _Toc473926075][bookmark: _Toc476819859][bookmark: _Toc477363376][bookmark: _Toc478146548][bookmark: _Toc478173318]The size of the NR minimum SI, supporting network sharing of 6 PLMNs, can be estimated to at least 750-800 bits.
[bookmark: _Toc473280110][bookmark: _Toc473554604][bookmark: _Toc473560558][bookmark: _Toc473583969][bookmark: _Toc473619983][bookmark: _Toc473621161][bookmark: _Toc473796182][bookmark: _Toc473798561][bookmark: _Toc473799310][bookmark: _Toc473813158][bookmark: _Toc473884604][bookmark: _Toc473924250][bookmark: _Toc473926080][bookmark: _Toc476819856][bookmark: _Toc477363380][bookmark: _Toc478145937][bookmark: _Toc478145998][bookmark: _Toc478146553][bookmark: _Toc478173323]The system should support broadcast of NR minimum SI with the maximum size, i.e. a size of at least 750-800 bits.

Conclusion
In section 2 we made the following observations:
Observation 1	The PLMN list is part of the minimum SI and thus periodically broadcasted.
Observation 2	The size of the NR minimum SI, supporting network sharing of 6 PLMNs, can be estimated to at least 750-800 bits.

Based on the discussion in section 2 we propose the following:
Proposal 1	NR supports sharing a cell with more than 6 PLMNs.
Proposal 2	Some PLMN IDs, and the corresponding PLMN specific info, may be included in the other SI. An indication that there are more PLMNs available is then included in the Minimum SI.
Proposal 3	It should be possible to set the Tracking Area Code and Cell IDs per PLMN in the PLMN list in the NR minimum SI.
Proposal 4	The system should support broadcast of NR minimum SI with the maximum size, i.e. a size of at least 750-800 bits.
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