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This is the report of email discussion on [94#40][NR] System information.
[94#40][NR] System information (Samsung)
	Develop common understanding of the basic approaches and common understanding of the gains and drawbacks regarding "system information on demand". Based on the basic approaches proposed in this meeting (other approaches may be proposed to future meetings)
	Intended outcome: Email discussion report
	Deadline: Thursday 04/08/2016

Email Discussion
Issue 1: Requirements for System Information distribution
It seems good to start discussing the design principles and requirements or guidelines related to system information distribution as proposed in [1]. Note that in TR 38.804 section 4.2 is intended to capture guidelines so it would be good exercise to check which proposals from [1] and additional proposals can be considered as guidelines.

Question 1a: Companies are requested to provide their view on whether the proposals in [1] should be considered as design principles or requirements or guidelines or not to be discussed in this email discussion. 

	Company
	Comments on whether interested to capture as design principles or requirements or guidelines or not required to be discussed 

	QC
	Let us clarify our interpretation of “Principle”, “Requirement” and “Guideline” first.
“Principle” is a general way forward, “requirement” is mandatory to support, and “guideline” is a preference/suggestion.

Our proposal is;
Principles: 		Proposal 7
Requirements:	Proposals 1, 4, 5, 6, 8
Guidelines:		Proposals 2, 3

	Ericsson
	The proposals in our contribution [1] were intended as checklist with desired properties. RAN2 should aim to design a system information concept for NR that fulfills these and possibly additional properties. In that sense, all could be considered as requirements. However, we agree that proposal 7 is maybe formulated more like a guideline. 

	Nokia
	We think the proposals in [1] are more like guidelines or principles rather than requirements especially since these are not phrased as unambiguous requirements. These should be treated as design guidelines and studied further to see how different solutions meet these guidelines.

	InterDigital
	We agree with Nokia. The proposals are more like guidelines/principles that we should strive to address with the different solutions.

	Intel
	We agree with Nokia that the proposals in [1] are more like guidelines for system information design.

	ZTE
	We also agree with Nokia/InterDigital that all these proposals should be considered as guidelines/principles for now, rather than actual requirements, We also think that proposal 2 is mainly a RAN1 matter.

	CATT
	We are OK with discussing SI-specific requirements and guidelines in this email. More generic requirements and guidelines might be better addressed as part of the guidelines email discussion.

	Samsung
	We agree with other companies that some of proposals can be considered as guidelines for system information design

	LG
	Some of the proposals could be considered as design principles or guidelines with or without modification under this email discussion. We think that the requirements should come from SA1 SMARTER and RAN NR SI.

	Fujitsu
	We agree that the proposals from [1] can be the guidelines/principles when we design the NR system information. Besides, other principles and requirements shall be also captured in the study item phase.

	Huawei
	We see the list more as principles or guidelines, not specific enough to be “requirements”.  Item 8 is an exception and could be considered as a requirement.

	Spreadtrum
	According to definition of “principle” “requirement” “guideline” from QC, we think 2,3,5,6 are requirements.

	MediaTek
	We agree that these points can be considered to be captured as guidelines.

	Convida Wireless
	We also think the proposals in [1] are more like guidelines or principles that the solutions should address. These guidelines/principles may be studied further for specific design requirements

	OPPO
	We agree with previous comments that these proposals are more like the guidelines or principles rather than requirements which need to be mandatorily followed.

	Sony
	We agree that the proposals in [1] could be regarded as guideline.

	NTT DOCOMO
	We agree that some of them can be regarded as guidelines for system information design. Requirements are not suitable to be captured in the RAN2 TR, which should be captured in TR 38.913 if any. It is too early to capture design principles in the RAN2 TR at this stage. It could be capture later once the system information design becomes clear.

	ETRI
	We also agree that all these proposals can be considered as guidelines. 

	CMCC
	We agree that proposals in [1] are more like guidelines or principles. We should study whether different solutions can meet all these guidelines.

	Sharp
	We agree with Nokia. As mentioned by several companies, the proposals appear to be a set of guidelines for now.

	
	


20 companies participated in the email discussion

Rapporteur Summary for Question 1a:
3 out of 20 companies opined that some of the proposals from [1] can be considered as requirements.
Majority of the companies i.e. 16 companies expressed that most of the proposals from [1] can be considered as guidelines or principles for SI delivery.

Question 1b: If answer to question 1a is interested; then companies are requested to provide their view on which of the following proposals from [1] should be considered as design principles or requirements or guidelines. Companies are also encouraged to add additional principles or requirement or guidelines in addition to that proposed in [1].

	Principles/Requirements/Guidelines:	
1.  System information distribution should target a single technical framework, ensuring future proofness and smooth introduction of new services and features.
2.	System information distribution should not necessarily spread out over the whole carrier bandwidth.
3.	System information distribution should allow for long network DTX durations and large DTX ratios.
4.	System information distribution should consider performance aspects like accessibility and state transition latency.
5.	System information distribution should enable a high level of configurability enabling optimization of KPIs such as energy savings and accessibility.
6.	System information distribution should include fast and efficient mechanisms for handling of system information change.
7.	System information distribution should explore and leverage the fact that parts of the system information may be the same across a large area, such as the parts associated to system access (e.g. RACH configuration during state transitions).
8.	NR should be designed so that resources for system access and dedicated transmission can scale differently.




	Company
	Comments on which of the above can be considered to be capture as design principles or requirements or guidelines

	QC
	See above 

Further comments
Proposal3: Note that this should not come at the expense of long UE acquisition time – network energy savings should not be at the expense of UE battery life.
Proposal5: Again need to consider the impact to a UE, especially if there are different UE capabilities and types in the network
Proposal7: Note that even RACH configuration could be quite different from cell to cell, for example stadium scenarios.

	Ericsson
	We also identified the latency concern regarding proposal 3, and therefore added proposal 4.

	Nokia
	As general design guidelines or principles they all look fine to be captured in the TR but it is important to first study all these more closely to see if all of these can be met by one solution or which of these are more critical to meet when selecting a particular solution.

	InterDigital
	We think it would be ok to capture this as guidelines/principles, but writing them as requirements in the TR would be challenging. The solutions should consider this guidelines but at the same time take into account tradeoffs to the system and impact to UEs and other requirements for different use cases.
Out of the different proposals, maybe proposal 2 can be considered a requirement at least to support a system with UEs with different capabilities that include low complexity BW limited UEs.

	Intel
	We’re OK to capture them as guidelines except Proposal 8 (as below).

	ZTE
	We think proposals 1, 3, 4, 5, 6, 7, 8 can be regarded as principles/guidelines and captured in the TR. Regarding proposal 7, we agree (e.g. with QC) that even if parts of the system information may be the same in an area, some specific information (e.g. for RACH configuration) could substantially change according to the condition of each cell. For proposal 2, we think it’s up to RAN1 to make the decision.

	CATT
	1, 4 & 5: We think these are generic guidelines that are not System information specific. So they should be discussed in the other email discussion.
2: This looks to us more like a RAN1 requirement. We don’t think it should be captured in a RAN2 TR.
3: See below question.
6: OK.
7: We understand the intent of this requirement but we would suggest to rephrase it to: “System information distribution should explore and leverage the fact that parts of the system information may be the same across a potentially large area involving multiple network nodes (e.g. TRPs)”
8: See below question.

	Samsung
	Proposals 1, 4, 5, 6 and 7 can be considered as guidelines for system information design to be captured in TR.
We agree with ZTE that proposal 2 is within RAN1 scope and should be decided there.
Wondering whether proposal 3 is SI-specific (see below in 1c)?
Regarding proposal 7 like QC and ZTE we agree that RACH configuration can be different across different cells so some reformulation is needed.
Proposal 8 is not clear to us what does it mean. (see below in 1c)?

	LG
	We think that the first 6 proposals (i.e. 1 – 6) can be considered as design principles. Proposal 7 and 8 look a kind of solutions.

	Fujitsu
	We think all the proposals except for proposal 3 can be captured as guidelines/principles. 
As to proposal 3, long network DTX duration and the system information acquisition latency shall be balanced. It’s better to allow flexible configuration based on network traffic load and service requirements. 
Besides, both the system information distribution and the system information update procedure shall be considered when we discuss the principles.

	Huawei
	Items 3, 8, and perhaps 6 and 7 could be captured in the TR as guidelines (or “principles”, “design goals”, etc.)

Proposal 2 is phrased as a negative requirement, and an affirmative version of it might be better to capture, e.g. “System information distribution should allow acquisition of the needed messages by UEs that monitor only a subset of the system bandwidth.”

	MediaTek
	We think 1, 4 are good for Guidelines, 6, 7 are good for Requirement. Others are neither straightforward nor in R2 scope.

	Convida Wireless
	We are OK to capture these proposals as general design guidelines or principles. These guidelines/principles may be studied further so as to derive a minimum set of design requirements that proposed solutions shall support.

	OPPO
	1, 5, 6 & 7: We consider these could be generic principles/guidelines for system information design. For bullet 7, we also consider some aspects of system information may be the same in an area, maybe not RACH configurations.

	Sony
	We are fine to include proposal 1-6 as the guideline. For proposal 7, it’s better to delete “e.g.” part. Furthermore, we think not only the “same SI across a large area” but also “different SIs among the cells across a large area” should be addressed/leveraged.

	NTT DOCOMO
	Proposal 1 and 2 would be proper guidelines to be captured in the TR. Nevertheless, Proposal 2 would be better to reformulate affirmatively as Huawei commented. In our understanding, the intention of Proposal 2 is to accommodate various types of UEs leveraging common system information. In that sense, Proposal 2 should be rephrased to pinpoint this aspect as shown below.
-	Most essential System Information for initial access should be able to be broadcast such that all types of UEs can receive it.
The others are not suitable as guidelines as commented below.

	CMCC
	We think proposal 1,4,6,7 can be regarded as principles/guidelines. 
We agree with other companies that proposal 2 is more like a RAN1 requirement.
Proposal 3 should not affect the system information reception time.
Proposal 5,8 may need further clarification.(see below in 1c)

	Sharp
	We agree with ZTE’s comment on Proposal 2.

	
	



	Company
	Additional principles/requirements/guidelines that companies would like to add for system information distribution

	Nokia
	Some additional guidelines:
· NR should ALSO be operable without dependency on broadcast from macro sites (e.g. standalone scenario). However, if macro layer is used for broadcast of the most important system information the macro layer can be either LTE or even low frequency NR.
· Avoid that the UE acquires the mobility-related system info parameters after each cell-reselection (since it will have an impact on UE power consumption and access latency)

	ZTE
	We agree with Nokia that the periodic broadcast system information should include the information related to cell reselection for idle UEs to avoid the on-demand acquisition after each cell reselection.

	CATT
	We would like to add the following requirement:
9. SI (re)-acquisition should be minimized for camping Idle/Inactive UE moving in a potentially large NR eNB coverage area with dense TRP distribution

	Samsung
	For standalone scenario where NR frequency is considered for camping by UE then UE should not be required to acquire system information from other frequency layer.

	LG
	The followings are proposed to be considered as design principles or guidelines:
· System information distribution should not degrade UE power consumption performance particularly for MTC devices.
· System information distribution should not increase congestion on the radio.
System information distribution should consider low control plane latency with short SI acquisition.

	Huawei
	Any uplink activity by UEs for acquiring system information (e.g. for on demand delivery) should be controllable to prevent flooding the uplink resources.

	Convida Wireless
	Agree with the additional guidelines proposed by Nokia.

	NTT DOCOMO
	Nokia’s 1st proposal looks good although the 2nd sentence should be rephrased what it means. The 2nd proposal sounds a solution rather than a guideline and so is not suitable.
In addition, we’d like to propose an additional guideline from network operation viewpoint. From the experience from legacy RATs, network operation becomes complicated if solution requires each cell to maintain neighbor cell information. SI design should take it into account. Thus, the following guideline is proposed.
NR system information should minimize operational effort for each cell to manage system information on neighbor cells.

	CMCC
	System information distribution should consider non-standalone as well as standalone deployment.

	Sharp
	We agree with Nokia’s first additional guideline for no macro site dependency.

	
	



Question 1c: If some of the proposals from [1] are not clear what they mean then companies are invited to ask further questions for clarification.

	Company
	Further questions for clarification

	Nokia
	Guideline #8 is unclear. In Ericsson’s paper R2-163997 I see mention of scaling the overlay nodes that handles system information broadcast differently than the nodes used for user plane traffic but here we talk about resources for system access and dedicated transmission. Are they referring to the same? Please elaborate more on guideline #8.

Regarding guideline #7, what are the possible parameters that are considered common across a larger area? Example mentioned is the RACH configuration parameters but as Qualcomm mentioned these could be different in different cells too.

	Intel
	For Proposal 8, it is not clear whether the scaling is relative to system bandwidth, number of TRPs etc. Naturally the system resource other than system information and other common channels (e.g. paging) can be used for unicast transmission. It is not so clear how Proposal 8 can affect system information design. 

	CATT
	3: This requirement would need to be clarified. For example, what is exactly meant with Network DTX? Is it related to SI broadcast only or does it apply to all transmissions? In the latter case, it might again be captured as a generic requirement (not SI specific).
8: We agree with Nokia and Intel that it is unclear: can you clarify the exact meaning of this requirement, in particular what is meant by “resources for system access” and “dedicated transmission”? Do you mean broadcast SI versus on-demand SI?

	Samsung
	Similar to CATT we also consider proposal 3 as general guideline and not SI-specific
Similar to comments from other companies we think further clarification on proposal 8 is needed. What is meant by “different scaling of resources for system access and dedicated transmission”?

	LG
	We have the following questions for clarification:
Proposal 1: Why do we need to target ‘single’ technical framework? What do you mean by ‘single’ technical framework? Can we re-phrase proposal 1 like: “System information distribution should ensure future proofness and smooth introduction of new services and features.”
Proposal 5: What do you mean by a ‘high level’ of configurability? Can we remove ‘high level’?

	Huawei
	Item 1 can benefit from more discussion as to what is “a single technical framework”, e.g. do we allow a special mechanism to handle beam sweeping?

	MediaTek
	Similar question on 3, there could be multiple level of network DTX.
8 requires further clarification since we understand that this is the same principle for LTE/UMTS and we cannot see that this would not be the case for NR.

	Convida Wireless
	Similar to CATT, Requirement 3 require further clarification. Is this SI specific or applicable to all transmission? Similar to Nokia and Intel, proposal 8 requires further clarification. For e.g., what is meant by “resources for system access and dedicated transmission can scale differently”? What resources is the proposal referring to?

	OPPO
	Regarding 2, we agree that these are related to RAN1 discussion, and are also related to operators’ deployment e.g. whether they would like to support standalone in specific carrier.

	NTT DOCOMO
	As commented by others to Proposal 3, the term, DTX in terms of system information is not so clear. In addition, it sounds like a solution for energy saving and so is not suitable as a guideline. Likewise, Proposal 8 also implies a solution for reducing overhead on the air and energies for broadcast transmission, which is not suitable as a guideline either. Proposal 7 sounds like one of the assumptions which could be taken into account for SI design. As such, Proposal 7 seems not suitable as a guideline. Proposal 3, 4 and 5 merely note that SI design should meet KPIs on energy saving and C-plane latency, which are not so essential to be captured as guidelines. Proposal 6 sounds ambiguous. Which aspect should SI change be fast and efficient? If we try to interpret this proposal, it is aimed at reducing latency for the UE to acquire the modified system information and reducing UE power consumption by acquiring the modified SIB(s). These viewpoints should be clarified if it is captured as a guideline.

	CMCC
	Proposal 5: The term “high level of configurability” needs to be further clarified. What should be configurable, the manner of distribution or the context of SI?
Similar with other companies we don’t understand proposal 8 clearly.

	Ericsson
	Clarification to proposal 3:
Support for network DTX should indeed be considered as a general guideline, but is especially important to consider when designing the SI solution, since network DTX is most effective during periods of low or no dedicated user activity.
Clarification to proposal 5:
We are fine with removing “high level” from proposal 5. The point was that e.g. the frequency of SI distribution could be configurable to be able to adapt to different traffic scenarios.
Clarification to proposal 7:
This is a general guideline and not too specific. The general purpose should be to reduce redundant broadcasting of system information. Note that “a large area” in the proposal may consist of one or several cells, thus the RACH configuration was mentioned. Other examples of information that may be the same over a larger area include inter frequency and inter RAT cell reselection information, MBMS, etc. 
Clarification to proposal 8:
This proposal addresses scalability. With “resources for system access and dedicated transmission can scale differently” we mean that network densifying should be possible to perform only for dedicated transmissions. In LTE, each cell broadcasts CRS and system information and this limits the possible order of densification, as the interference caused by these signals limits the peak user data rates.


Rapporteur Summary for Questions 1b and 1c:
a. 14 companies expressed to capture proposal 1, 4, 5 and 6 from [1] as guidelines in the RAN2 TR.
b. 2 companies expressed to have further clarification on “a single technical framework” aspect of proposal 1.
c. 7 companies expressed to capture proposal 2 as a guideline. 6 companies expressed that proposal 2 is within the scope of RAN1 discussion while 2 companies suggested to rephrase proposal 2 from the context of UE supporting subset of system bandwidth.
d. 9 companies expressed to capture proposal 3 as a guideline. 5 companies expressed the DTX aspect from proposal 3 is not clear in the context of system information.
e. 3 companies expressed more clarification on the term “high level of configurability” from proposal 5.
f. 14 companies expressed to capture proposal 7 as a guideline, but some companies suggested rephrasing the proposal.
g. 7 companies expressed clarification on proposal 8 in the context of system information delivery.
h. 9 companies suggested additional guidelines to be captured for system information design.
  
Rapporteur recommended proposal on ISSUE 1:

Proposal#1: RAN2 to agree on proposals 1, 4, 5, 6 and 7 from [1] to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.

Proposal#2: Rest of the proposals from [1] needs further discussion in RAN2. Additional guidelines suggested by some companies can be considered based on company contributions.
  
Issue 2: Problems associated with periodic broadcast of ALL system information (like in LTE)
If LTE approach of periodic broadcast of ALL system information is considered for NR then there are several drawbacks. One such drawback highlighted in [2] is certain system information (i.e. SIBs associated with D2D, MBMS, etc) which is feature specific is periodically broadcasted even though only a few or no UEs require the information. Periodic broadcasting of such feature specific information is inefficient. Another problem highlighted in [3] is that LTE MIB and SIB1 periodic broadcasting occur in fixed subframes which introduce bottlenecks for forward compatibility. Other problems could be that all the UEs have acquired the system information and no new UE is entering the cell at the rate at which system information is periodically broadcasted then this also results in inefficient and unnecessary transmission. Note that these problems are applicable for system not employing beamforming. Signalling overhead for system information broadcast may increase significantly if beam sweeping operation is applied for system information broadcast. Time/frequency resources consumed for periodic broadcast of system information scale according to the number of beams (i.e. beam sweeping) which results in inflexibility and restrictions for data scheduling during beamformed timeslots as highlighted in [4]. Similar problems with LTE approach are also highlighted in [5], [6], [7].    

Question 2a: Companies are requested to provide their views on problems associated with periodic broadcast of ALL system information as today in LTE.

	Company
	Problems associated with periodic broadcast of ALL system information

	QC
	Here are the problems with the LTE system information provisioning.
1. SI is always broadcasted which is a waste of resources when no UEs are attempting to acquire the SI.
2. [bookmark: _Ref450200507]LTE SI provisioning is not ideal in the area, where broadcast operation may not be efficient (e.g. on mmW frequency band).
3. Network needs to schedule all SIBs on BCCH regardless of the UE types currently reside in the cell coverage. That causes some wastage of BCCH bandwidth and also transmission power when some of the SIBs are irrelevant to the UEs served by the cell. In addition, the wastage of BCCH bandwidth will compromise the cell selection/reselection performance due to the SI acquisition delay.

	Ericsson
	1) High carrier frequencies  beamforming gain for unicast data but costly to broadcast  Traditional principle that “information needed by IDLE UEs should be broadcast” does not necessarily apply in all NR deployments!
2) In LTE system information is distributed in time (MIB in SF0, SIB in SF5, other SIBs in remaining SFs)  Undesirably short sleep phases for eNB. Also not suitable for operation in unlicensed spectrum.  Besides consolidating SIB transmission occasions, one should also consider reducing the amount of periodic broadcast.

	Nokia
	In general we agree that broadcasting all information indiscriminately irrespective of whether all the information is useful for the UE at all times or not is not an efficient solution. These result in inefficient resource allocation, impacts network energy consumption and UE battery life, may not be suited for high frequency coverage, increases broadcast message size overhead etc.

	InterDigital
	In addition to the already mentioned shortcomings we also note the following two:
1.   With the LTE approach there is always a tradeoff between latency and overhead (increased resource usage). To avoid resource inefficiency, the periodicity for some SIs is increased.  A UE has to wait for the next period until the relevant SIB(s) is transmitted and therefore an average latency corresponding to half of the configured period is typically necessary before a UE can determine whether or not a feature of the system is accessible. 
2.  The LTE approach does not allow for efficient future extensibility of the system.  To introduce new features, new SIs may need to be added. If these SIs are periodically broadcasted, additional resources are required and the new SIs may need to be broadcasted in a new time window, which introduces further impact to UE’s power consumption as it may have to wake up more often. 

	Intel 
	We agree with rapporteur’s analysis on the inefficiency associated with periodical broadcast of all system information.

	ZTE
	Except for the ones mentioned above, one more issue is that since the locations of MIB and SIB1 are fixed, the interference on MIB/SIB1 has been proven to be a problem for UEs to connect to the network.

	CATT
	We acknowledge the issues associated with periodic broadcast as the only solution for distributing SI.

	Samsung
	Regarding ZTE comment on issue related interference on MIB due to fixed time and frequency resources in LTE we agree with the problem. For SIB1 even though the time resource is fixed the frequency resource is not fixed so the SIB1 interference issue may not be as severe as MIB interference problem. However, the MIB/SIB1 interference issue is within the scope of RAN1 discussion.

	LG
	Periodic SI broadcast via beam-forming would increase complexity in both UE and network. Thus, periodic broadcast of all system information seems not beneficial for cells operating in high frequencies.

	Fujitsu
	We agree that the periodic broadcast of all system information in legacy LTE is not energy efficient. Some of the system information is only required by some UEs. Some of the system information is not always needed. 

	Huawei
	At a general level, we agree with the concerns expressed above.  The biggest problem is the combinatorial explosion from:
· New and diverse UE types
· Greatly expanded use cases
· Beam sweeping
· The natural drive to enhance beyond existing features
So we consider that the need to limit the amount of broadcast system information is very important.

	MediaTek
	The most significant problem with periodic broadcast of all SI is the power required for transmission (and that it carries overhead). 
· For NR this becomes more obvious as NR shall support higher frequencies with high degree of beam-forming, with limited coverage. 
· Many common beams in a coverage area would need to transmit SI to get coverage, and during low traffic periods, the transmission of SI may be the dominant kind of transmission, i.e. the ratio SI overhead / useful traffic would be low, and many SI transmissions wouldn’t be received by anyone. 
· THUS at least for low load situations and/or for infrequently acquired System Information, it should be possible to as great extent as possible avoid periodic broadcast.

	Convida Wireless
	In general we agree with the above problems/shortcomings captured by the rapporteurs as well as many of the additional aspects raised by many other companies such as QC, Ericsson, Nokia, InterDigital and Huawei.

Also need to consider the following: current LTE approach for system information update require the UE (other than BL UEs or UEs in CE or NB-IoT UEs) to reacquire all system information required by the UE when the network changes the system information even if there is no change to system information required by the UE. If ALL system information are periodically broadcasted in NR, the negative impact on battery life and system access latency will be much greater considering the combinatorial explosion of system information as noted by Huawei.

	OPPO
	We agree with issues identified by rapporteur’s analysis on existing system information scheme. Furthermore, we also consider that as mentioned in issue 1, some system information may be kept the same in a large area, therefore, receiving the same information for multiple times seems redundant from UE perspective.

	Sony
	1. Radio resource wastage because of an always on system information transmission. In LTE, the system information is scheduled based on the information block wise. These always on MIB/SIB blocks transmissions will consume precious radio resources and impose burden on both eNB and UE to transmit and receive, regardless of the on-going network traffic and user distributions as well as potentially different frequency bands deployed in each cell which will lead to significantly distinct radio propagation characteristics.
2. Radio resource inefficiency because of a full set of system information provision in each cell. The LTE system information design targets to cover all the UEs in the coverage of the cell, so it contains all the relevant system information for operation even if not all of them are necessary to all/some of the UEs, all of the time.  
3. UE power consumption: In particular during idle mode cell reselection the UE must acquire all of the applicable system information in newly selected cells leading to increased power consumption. A mobile UE in idle mode (or RRC inactive state) could benefit from minimizing the amount of broadcast information to be acquired in every new cell. 
4. Initial access delay – in particular, after SI update or cell reselection the UE has to acquire all the system information before being able to perform random access, and this procedure may be longer due to the scheduling of system information which might not be relevant for the particular UE.

	NTT DOCOMO
	In fact, not all of SIBs (20 SIBs in LTE) are broadcast in the real deployment. In addition to the essential SIBs (SIB1 to 5 for LTE), additional SIB(s) are broadcast only if operators provide the corresponding services, e.g., MBMS, D2D, etc. In that case, the majority of the UEs in operator’s network are likely to support the corresponding features as well. No redundant SIB is broadcast in practice. Furthermore, given that NR supports much wider bandwidth than LTE, the SI overhead ratio over the entire radio resource will be lower even with the current periodic SI mechanism. For higher frequency operation which beamforming would be required, most likely it is served together with lower frequencies by non-standalone operation, e.g., LTE-NR Dual Connectivity. In that case, SI can be provided dedicated on lower frequency and so does not have to be broadcast on high frequency. In light of these facts, the problem on periodic broadcast in LTE does not have to be overlooked.

	ETRI
	We agree with rapporteur’s summary and it may be the burden to high frequency NR.

	CMCC
	We agree that periodical broadcast of all system information is inefficiency.

	Sharp
	Some contents of the system information is the same across multiple cells, as pointed out in [1]. UEs may end up with receiving the same information over and over when moving to different cells.

	
	


Rapporteur Summary for Question 2a:
At high level almost all companies expressed concern on periodic broadcast of all system information in terms of resource efficiency, costly broadcast for high frequency operation, UE power consumption and network energy efficiency.

Depending on the answers to Question 2a, it may become clear that companies do not intend to have a mechanism where ALL system information is periodically broadcasted. Then the next question would be: What is the minimum system information required to be periodically broadcasted? Note this minimum system information is considered to be transmitted autonomously by the network without the UE requesting for it. In some contributions terms like Primary-SI [3], Access-SI [5], most important SI [6], Essential-SI [9], Primary-SI [10] are used. It can be assumed these terms in some sense means minimum information required for cell access but additional clarification would be beneficial to build common understanding.
Question 2b: If companies consider periodic broadcast of ALL system information is inefficient then what minimum Information should be periodically broadcasted to meet requirements on system accessibility and state transition latency? Further clarify what Primary-SI [3], Access-SI [5], Most important SI [6], Essential-SI [9], Primary-SI [10] means and whether it is periodically broadcasted or not?

	Company
	What minimum system information is periodically broadcasted by the network in an autonomous way?

	QC
	MIB shall be broadcast periodically.
SIB1 and SIB 2 equivalent – i.e., information required before the UE performs an access may be broadcast or potentially available on demand.
Other SI may be sent on demand only.
Note that SI should be possible to receive when the UE is not RRC Connected mode, i.e., for RRC idle UEs which may imply a new type of procedure to enable UE to request SI in idle mode.

	Ericsson
	As a general principle, a UE needs to be able to determine unambiguously whether it may camp on a detected cell and whether/how it may access it. 
In LTE, to do this assessment a UE acquires MIB, SIB1 and SIB2 from a detected LTE cell. Hence, we consider this (or the equivalent information for NR) to be the essential system information which the UE needs to have before being able to access the network. 
However, this does not necessary imply that this information is broadcast periodically by every cell that the UE is supposed to access. UEs could e.g. be allowed to access on certain cells or carriers only based on stored system information. The amount of broadcast on such carriers could possibly be reduced significantly compared to what is broadcast in MIB, SIB1 and SIB2. 


	Nokia
	We think RAN 1 should first study the reasonable range for the capacity of the physical broadcast channel in NR give an idea of what could be an acceptable size for a system information block in NR but we should strive to keep the size of the “Most important SI” that is broadcast to as low as possible.
We also agree that we need to choose one terminology for the set of information that is provisioned via broadcast. “Most important SI” seems OK (‘essential SI’ is a term used in LTE and can be avoided to avoid confusion).

	Interdigital
	As a general principle, the delivery of system information should be flexible to be optimized for different cell deployments (e.g. large macros vs smaller cells) and for different set of features. This can be achieved by enabling different delivery methods (e.g. periodic broadcast, on-demand and pre-configuration) using different transmission methods (i.e. broadcast VS dedicated) for different portions of the total system information (e.g. Primary-SI(s), Secondary-SI(s)) for different cells and/or areas.

For example, the System Information relevant to a given UE would consists of a combination of “Primary-SI” and “Secondary-SI” where:
·  Primary-SI:   a SI considered to contain system information essential to access the resources of the network;
· Primary SI is expected to always be broadcasted
· May include for e.g. accessibility information, configuration for initial access procedure, configuration for on-demand system information request etc.
· Secondary-SI(s) (also referred to as Other SI(s) by other companies) – components would consist of feature-related System Information;
· The secondary SI transmission method can be flexible as described below.
· May include rest of the system information not included in primary-SI(s).

The transmission method and delivery of SI should be flexible and configurable by the network as a function of the deployment. For example:
· For large macro cells, both Primary-SI and Secondary-SI components could be broadcasted periodically (similar to LTE);
· Possibly, some Secondary-SI components could be left on-demand for features seldom used during specific periods;
· For smaller cells, only Primary-SI(s) would be broadcasted periodically;
· Secondary-SI components would be left on-demand for features seldom used during specific periods;
· For smaller cells, alternatively some (i.e. Primary-SI e.g. for an accessible cell) or all system information could be pre-configured (e.g. for a supplemental and/or higher frequency carrier);

	Intel
	We consider minimum (essential) system information as the information that a UE needs to know in order to determine if it is allowed to camp on the cell and for initiating RACH procedure, e.g. the basic physical layer parameters to access the system, system access information (PLMN, whether the cell is barred). This corresponds roughly to MIB, SIB1 and SIB2 in LTE (some IEs might not be needed but this is mainly a stage-3 issue).

	ZTE
	We think the minimum system information should at least include:
1. Physical layer parameters for initial access (which are similar with MIB);
2. SIB1, SIB2 equivalent;
3. Information related to cell reselection for idle UEs;

We agree with Ericsson that it’s not necessary for each cell/carrier/TRP to broadcast the minimum system information periodically by itself. It should be possible to collect the system information of several cells/carriers/TPRs and broadcast them through one of them.
We also think the minimum system information can be broadcast in multiple blocks with different periodicities for scalability.

	CATT
	Minimum SI shall always be broadcasted. We would define minimum SI as minimum set of system information, which is required by Idle/Inactive UE to camp and perform initial access.
Minimum SI includes the following SI:
· SI needed for camping Idle/Inactive UE,
· SI needed to perform autonomous access (RACH or other method).

	Samsung
	Minimum SI shall be periodically broadcasted by every cell which enables the UE to camp on the cell and UE is able to access the cell. Such minimum SI should comprise at least:
1. PLMN selection and cell selection (including cell barring information)
2. SI needed to access the cell for either requesting the Other SI or for transitioning to RRC connected mode


	LG
	MIB is most essential for all UEs and should be always broadcast. In addition, we can further study possibility of periodic broadcast of SIB1 and SIB2. Note that SIB3, SIB4, and SIB5 may need to be broadcast with a relatively longer period for UEs performing cell reselection, particularly for MTC UEs requiring UE power saving.

	Fujitsu
	Essential-SI, which is always needed by all UEs, shall be always periodically broadcasted. The MIB, SIB1 and SIB2 in LTE can be the baseline of the essential SI in NR.

	Huawei
	It’s difficult to answer this question in detail with so many issues open (e.g. we don’t know what a “cell” is yet, so it’s difficult to say what parameters would be needed to describe one).  However as a baseline, we think that the equivalent information of MIB/SIB1/SIB2 could be considered for “always broadcast” SI.  It seems difficult or impossible to allow UEs to make any “demand” for an on demand transmission, if they do not first have this set of information.

In LTE it was considered obvious that the idle mode SIBs SIB3+ were needed to be frequently broadcast.  However considering the resource demand, we think these items should be revisited as part of the work on the network controlled mobility “state” (idle mode or nearest equivalent).

We think many SI fields will need to be flexible for different deployments, to be broadcast regularly in some situations and delivered on demand in others.

	Spreadtrum
	We agree with Fujitsu. Information that should be in essential-SI is up to detail design of AI.


	MediaTek
	UEs could do access, mobility and other procedures based on stored system information, also if the information was acquired in another cell/TRP, if the stored system information is likely to be valid. 
The following should be transmitted periodically: 
· Information needed to check if stored SI is valid or not. 
· Basic Physical Layer information, needed to receive and transmit common and initial dedicated transmissions, e.g. the configuration information needed to receive SI and be able to request more SI. 
· Identification and possibly other information that the UE needs to determine if camping is allowed, and for PLMN selection. 
· Information that is needed for or before access and that is likely to be different to stored SI, possibly Access Control info when access control is enabled (ACB, EAB, ACDC, SSAC etc). 
· PWS information, depending on requirements

	Convida Wireless
	Agree with InterDigital’s view above. Additionally, the system should be operable without dependency on broadcast from macro sites. For e.g., the UE should be allowed to access on certain cells or carriers only based on stored system information. Such stored system information (e.g. essential/most important SI e.g. for an accessible cell) might be delivered to the UE through pre-configuration or previously received from another small cell.
As for the name of the minimum set of system information that should be periodically broadcasted, we have no strong preference although “Most Important SI” or “NR essential SI” seems OK. LTE System Information included in MIB, SIB1, SIB2, and SIB3(cell reselection system information may serve as a reference in identifying NR essential system information.

	OPPO
	We consider at least the basic information related to access needs to be transmitted as primary system information including the similar information contained in LTE MIB/SIB1/SIB2. 

	Sony
	In general we agree there are essential SIs e.g. similar with MIB will always be broadcasted periodically. Essential information is that which is absolutely necessary for the UE to be able to send the initial access (e.g. initial access (e.g. RA and RAR channels) configuration, and any cell access restrictions or mobility parameters that need to be evaluated by the UE). New essential information catering for NR requirements/guidelines should not be precluded. This may need further study. Furthermore, it doesn’t mean that the essential SI should be sent by every cell, and/or with same/fixed periodicity.

The other non-essential SIs may be sent on demand, via broadcast, groupcast-like or dedicated signaling.

	NTT DOCOMO
	In general, most essential information is parameters for the UE to perform cell selection and RRC connection establishment including random access. In LTE, these parameters are included in MIB, SIB1 and 2. Cell reselection parameters are also essential unless NR only provides a single host spot cell. In that sense, SIB3, 4 and 5 in LTE are also essential. Nevertheless, we tend to agree on some of the other comments that it is up to NW operation to classify essential SI if SI is delivered by either dedicated or broadcast signaling.

	ETRI
	We share the view with Ericsson. To minimize periodically broadcasted information, some part of MIB, SIB1, SIB2 may not be broadcasted. For example, RACH information can be removed from the broadcasted information and initial access can be performed based on stored information.

	CMCC
	Minimum SI is periodically broadcasted and contains essential SI related to cell selection and initial access. 
FFS: Whether all cells/carriers/TRPs need to broadcast the essential SI or not.

	Sharp
	In principle, we think essential-SI contains minimum information necessary for UEs to perform initial access. All other information belongs to non-essential SI.

	
	


Rapporteur Summary for Question 2b:
There seems to be a common understanding that whatever solution is designed for system information delivery some minimum SI needs to be periodically broadcasted. This minimum SI contains parameters which should enable the UE to perform cell selection, initiate random access and if required UE shall be able to send connection request to the network. LTE MIB, SIB1 and SIB2 equivalent is good starting point to identify parameters which can be periodically broadcasted. Whether all cells/carriers/TRPs periodically broadcast the minimum SI is FFS.

Rapporteur recommended proposals on ISSUE 2:

Proposal#3: Concern on periodic broadcast of all system information cannot be overlooked for system information delivery in NR and other mechanisms should be studied during study item.
Proposal#4: Agree on the terminology of Minimum SI.
Proposal#5: Minimum SI needs to be broadcasted periodically which enables the UE to perform cell selection, initiate random access and if required UE shall be able to send connection request to the network. 
Proposal#6: Contents of minimum SI are FFS. Whether all cells/carriers/TRPs periodically broadcast the minimum SI is FFS.

Issue 3: Provisioning other system information in Request/Response manner
Several contributions [3], [4], [5], [7], [9], [10] refer to some other system information excluding the minimum system information covered by Question 2b to be provisioned upon UE request or UE need. Let us refer to this as ”Other system information” which is not periodically broadcasted. This other information may be sent either in broadcast manner or unicast manner when the UE requests from the network. 
Question 3a: What does the other system information comprises of?

	Company
	What does the other system information comprises of ?

	QC
	Anything other than MIB/SIB1/SIB2

	Ericsson
	The “other system information” would comprise of all other system information that is not in the “essential system information”. Regarding the detailed content see our response to 2b. For “other system information” we think it shall be up to the network whether it is broadcasted or delivered in dedicated signaling. While it will be preferable to provide this system information by dedicated UEs to a cell serving few UEs on a high carrier frequency, broadcast of all system information may still be the best choice in a typical large cell macro deployment on low carrier frequencies.

	Nokia
	It is too early to decide what exactly the content of this “other system information” is. However, we should follow the principle where all parameters absolutely required to access the system should be part of “most important SI” and the rest of the information including any that can be specified as default parameters should be part of “other system information”.

	Interdigital
	It should be possible for the network to dynamically determine what part of “other system information” is transmitted on-demand and what part of “other system information” is periodic.

	Intel
	Any system information other than “essential system information”. It should be further evaluated on how to support ETWS/CMAS like system information.

	ZTE
	All other system information that will be needed for NR, with the exception of the minimum system information. 
For the delivery of other system information, both broadcast and dedicated signalling should be supported for different situations. For example, dedicated signalling for initial acquisition and broadcast signalling for system information update.

	CATT
	We think we should define independently the SI category (minimum system information / other system information) and the delivery mechanism (periodic broadcast / request manner). Indeed, if we agree that minimum SI shall always be broadcasted (issue 2), we would like to keep the flexibility for the network to configure the remaining other SI to be either periodically broadcasted or delivered upon UE request. As for what the other system information comprises of, at this stage we don’t have a better answer than: all other system information not part of the minimum SI mentioned in answer 2b. Details are FFS

	Samsung
	Once there is good understanding on the contents of minimum SI which is periodically broadcasted then rest of the SI can be considered as Other SI.

	LG
	To begin with, we have to determine which SIB needs to be periodically broadcast at all times.

	Fujitsu
	Other system information is only needed by some certain UEs, and/or in some certain time. Except for MIB, SIB1and SIB2, the rest of the system information and new introduced system information for NR can be the baseline of other system information.
In our view, the content of other system information can be configured by network rather than only pre-defined in the specification. Some non-essential system information can also be configured to be periodically broadcasted by the network, in the case of frequent request to this on-demand system information. The content of other system information can be considered by UE as the system information which has not been obtained by the periodical broadcast manner.

	Huawei
	The “other system information” should be everything that doesn’t absolutely need to be included in the “primary” (“most important”, “essential”, …) SI.  Because UEs will assume that the most important SI is always available via broadcast, it will be impossible to support a deployment with any of these fields to be sent on demand, and therefore we should be totally ruthless in limiting the “most important SI” size.

	Spreadtrum
	We think that there should be a short time non-essential SI broadcast after they are updated. UEs should get new SI from broadcast.

	MediaTek
	The following are candidates to not be transmitted periodically: 
· Common configurations, that are likely to be the same between common beams/TRPs/cells. 
· Mobility and Neighbor cell information, Intra-freq, Inter-freq, Inter-RAT
· Specific configurations, home-nodeB, sidelink, MBMS, NR-LTE cooperation, NR-WLAN cooperation 
· Time

	Convida Wireless
	The “other system information” would comprise of all other system information that is not “essential or most important system information”. We also share the view that it should be possible for the network to dynamically determine what part of “other system information” is transmitted on-demand and what part of “other system information” is periodic.

	OPPO
	All other information rather than MIB/SIB1/SIB2 could be regarded as other information. We need to category the information maybe in several groups, and the corresponding information could be provided by both broadcast and dedicated transmission manner.

	Sony
	All the other non-essential SIs are comprised of “other system information”. They can be transmitted by broadcast, groupcast-like or unicast. The network can send these “other system information” as per the UE request or autonomously. If via broadcast signalling, whether it is of same/fixed period or not may need further study.  Examples of non-essential information would be information related to features that are optional for the UE (E.g. MBMS), information that is common to a cell but not essential for initial access (e.g. cell reselection), information that could be sent in response to the initial access (e.g. channel configuration for subsequent access)

	NTT DOCOMO
	In general, the other system information comprises of parameters contingent on UE capability, e.g., support of UMTS, MBMS, WLAN, etc. On the other hand, it is up to NW configuration as commented to 2b.

	ETRI
	Other system information could include unlink information for RACH procedure. In this case, initial access can be performed by stored information.

	CMCC
	Other SI refers to all the other system information except essential SI. 
Other SI can be extended in the future releases.
Network should be able to provide UE-specific SI for each UE.

	Sharp
	We agree with LG. In addition, what information is needed as essential SI depends on how the initial access is designed in NR.

	
	


Rapporteur Summary for Question 3a:
At high level almost all companies think anything else than the minimum system information can be considered as other SI.

Question 3b: Companies are requested to provide their view whether UE always needs to request for the other system information explicitly or whether transmission can also be triggered by other mechanisms (if so what mechanisms)?

	Company
	When is the other SI transmitted by the network ?

	QC
	The UE should not have to always request SI, SI can be requested by UE or may be sent broadcast by network based on implementation without a request, e.g., if the network sees a lot of UE requests from other UEs, it may start sending SI periodically without a request from that specific UE.

	Ericsson
	We think that also network triggered delivery should be supported, e.g. upon change of system information. The network could push the updated SI directly to RRC Connected UEs. IDLE UEs could be informed in the broadcast essential SI that they shall re-acquire the non-essential SI. 

	Nokia
	The network should also be allowed to unconditionally just push “other SI” to the UE. Also, some possible UE based triggers for signaling of “other SI” are:
a) UE access to the cell, b) UE has some service e.g. MBMS or D2D that requires specific system info c) UE capability based.

	Interdigital
	We think both approaches described by Qualcomm and Ericsson should be supported. It should be possible for the network to decide when to broadcast Other SI, either as a reactive approach for e.g. when network receives lot of UE requests or as a proactive approach for e.g. if other-SI is modified, network may trigger a periodic broadcast for a short time period, to avoid large number of UEs requesting for Other SI. Absence of Other-SI in broadcast transmission may imply that UE may have to trigger a request for on-demand transmission.

	Intel
	We think that in addition to explicit request by UE, in case of system information update, network may broadcast the updated system information.

	ZTE
	We think that the basic principle is that the network transmits the other SI according to the demand from the UEs. More in detail, the network can notify UEs that some (updated) other SI is available and then the UEs request the delivery of such other SI.
On the other hand, it’s not necessary for each UE to request the delivery since the network might broadcast the other SI in response to other UEs’ request and then some UEs can directly receive them.

	CATT
	We also think that network-triggered SI delivery should also be studied where NW directly delivers the SI to the UE.

	Samsung
	UE can acquire Other SI by explicitly requesting it if network is not broadcasting Other SI.
We agree with other companies that whether Other SI is broadcasted or provided on UE request is a network implementation issue. 

	LG
	Some cells may broadcast all necessary SI messages while other cells may not broadcast them. We think that UE does not need to send SI request at the cell where all necessary SI messages are broadcast. But, if a cell does not broadcast some of the necessary SI messages, UE would send SI request which triggers transmission of the requested SI. 
In addition, the network can trigger transmission of the requested SI by its own decision. For example, when any necessary SI changes, the network may decide to broadcast the changed SI, rather than waits until all UEs request SI.

	Fujitsu
	Other system information can be provided in the periodically broadcast manner or in the dedicated signaling manner. For other system information, which UE can’t obtain by the periodically broadcast manner, UE shall send the request to trigger the system information provision by network. 
As to the modification of these on-demand system information, network shall autonomously transmit the updated system information by dedicated signaling or by broadcast, without UE request.

	Huawei
	We agree with the views expressed already.  UE initiated and network initiated mechanisms should be available.

	MediaTek
	From network point of view, there should be flexibility whether to provide specific SIBs on demand or by periodic broadcast.

	Convida Wireless
	Both approaches described by Qualcomm and Ericsson should be supported. Both explicit system information request and network triggered delivery of “other system information” should be supported.

	OPPO
	We also consider both network-triggered and UE triggered SI delivery should be supported.

	Sony
	Both of UE request and network push manner to send “other system information” should be supported. The scenarios include: 1) cell change 2) system information update 3) new service requirement 4) by other UE’s request. In the above cases, the network may be triggered to send system information initiatively.

	NTT DOCOMO
	Basically, we also agree on the other views that both NW and UE initiated mechanisms should be supported. Broadcast approach initiated by the NW has an advantage when the other SI is changed. NW should be able to broadcast the updated SI temporarily. Dedicated approach requested by the UE has an advantage when the NW does not broadcast the other SIs and the UE notices that some of the other SIs have been changed, e.g., recover from the out of coverage.

	ETRI
	Both UE initiated and network initiated mechanisms should be supported, especially for SI update.

	CMCC
	We think both network and UE triggered Other SI delivery through either broadcast or dedicated RRC message manner need to be supported.

	Sharp
	As several companies already mentioned, the NR system should have flexibility to choose unicast or broadcast for non-essential system information distribution. The unicast based delivery may be triggered by a request from a UE, but some other cases may exist.

	
	


Rapporteur Summary for Question 3b:
Majority of companies share the view that both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied. Network is in full control of the triggering mechanism to be applied for delivery of Other SI.

Assuming UE explicitly request for other system information from network, it would be helpful to clarify in what scenarios does the UE make such request? Eg. Upon power ON UE reads the minimum system information which is broadcasted periodically and then UE wants to perform data exchange so it explicitly requests for the other system information? Even if UE does not intend to perform data exchange, UE would require other system information for idle mode mobility or supporting features eg. MBMS in idle mode? During idle mode mobility when UE moves from the coverage where it acquired system information to another coverage area UE somehow detects the stored system information is not applicable in that coverage area and UE triggers request? In [7], issue related to acquiring other system information upon “cell” re-selection is raised. Upon every “cell” re-selection if UE has to explicitly request other system information every time then it is not desirable from UE power consumption point of view. Companies may have different views in what scenarios UE triggers request for other system information.
Question 3c: Companies are requested to provide views in what scenarios UE triggers explicit request for other system information.

	Company
	Scenarios in which UE triggers explicit request for non-essential system information.

	QC
	Location specific SIBs (such as positioning SIB, neighbor cell list SIB) transmission could be requested by the UE upon serving cell change. Or service specific SIB (e.g. MBMS, PWS) transmission could be requested by the UE when the RAN notifies the start of the service delivery to the UE by paging.
In addition, UE shall request SI transmission upon UE’s initial acquisition (powering up scenario).

	Ericsson
	As a basic rule, the UE needs to (re-)acquire SI whenever it has not stored a valid version of the SI. We agree with the rapporteur that this could lead to an increased amount of connection establishments e.g. upon cell change. RAN2 should therefore investigate means to reduce those requests for example by indicating as part of the SI that it is also valid for (selected) neighbor cells (see 3d). Beyond that, RAN2 should consider making more explicit use of storing multiple versions of system information. Already in LTE a UE may store system information for previously visited cells as well as for multiple SI value tags. But in order to rely on this mechanism for reducing overhead due to SI provisioning, UEs would need to be mandated to use this possibility. 

	Nokia
	Possible scenarios are: UE access to cell, cell change, service based scenario, UE capability based scenario etc.

	InterDigital
	UE should trigger a request for SI when it doesn’t have a valid stored SI and the SI is not broadcasted.  Furthermore, the UE should only request an SI if the SI is required (e.g. if a service/procedure requiring the corresponding SI is being activated or is active).  If an SI is valid over a geographical area, then it should also trigger a request when detecting change of geographical area. 

With this triggers, the issue related to triggering of system information at every cell reselection, can be avoided by proper SI configuration. For example, if a network has common SI(s) it can configure them as dedicated/on-demand SI valid over an area.  The UE would then only trigger a request when the geographical area changes.  If the network is using cell specific parameters for UEs in idle, then it should broadcast the parameters periodically, so a UE performing cell reselection wouldn’t have to trigger a request.



	Intel
	We agree with Ericsson that for the system information relevant to the UE (e.g. based on UE capability), UE needs to acquire the information if it is not up to date. For example following scenarios can be considered: initial access, and UE moves to an area providing different system information. 

Question to InterDigital: from your description “If the network is using cell specific parameters for UEs in idle, then it should broadcast the parameters periodically, so a UE performing cell reselection wouldn’t have to trigger a request.”, is it correct understanding that network broadcast all the cell specific system information, just as in LTE?

Response from InterDigital: Not all cell specific parameters need to be broadcasted. With the flexible mechanism proposed in 2b, as a function of network deployment and number of UEs accessing the cell, the network can decide whether certain cell specific information should be broadcasted and are essential for the UE (i.e. part of Primary-SI) or whether that information can be provided on demand (Other SI). In the example related to reselection, if the network uses cell specific reselection parameters it may decide to broadcast the information as part of the Primary-SI (e.g. broadcast) to avoid frequent requests at every cell reselection for those parameters and compromise UE battery savings. However, for other cell specific information (e.g. related to a feature/service used by only some UEs) it may provide that information on demand via Other SIs.

	ZTE
	At least the following three cases should be taken into consideration:
1. The stored non-essential system information is not valid any more.
2. The UE enters a new cell (including powering on in and moving to the cell) and the non-essential system information is not stored in the UE or not valid any more.
3. The UE receives a system information update notification.

However, it’s not necessary that a UE immediately requests the non-essential system information when the above cases occur. The UE could do this when some service (requiring the corresponding SI) needs to be performed by the UE.

	CATT
	Any scenario where the UE needs to acquire a SI which is not broadcasted.
We think the first scenario is indeed a valid one (power on + transitioning right away to Connected state for transmitting something). Other scenario can be update of “other SI”. The exact scenarios are difficult to assess at this stage as this depends on which SI is not broadcasted at a given time in a given area and when does UE need to acquire any. So we first need to progress on the details of SI content (questions 2b, 3a).

	Samsung
	UE shall trigger a request for Other SI in following scenarios:
1. Power On and UE wants to access the cell 
2. When it does not have a valid stored SI and the Other SI is not broadcasted. 

	LG
	UE may trigger SI request in one of the following scenarios:
· When UE detects that a certain SIB is missing in SI broadcast at a cell
· When the stored SI message needs to be updated e.g. based on validity timer (i.e. 3 hours) and value tag.
· When UE has a capability for a special feature and wants to enable the special feature such as WLAN, MBMS, D2D.

	Fujitsu
	Trigger condition includes power on, cell change (e.g. neighbor cell related system information), and interested service change. The trigger is based on UE implementation, rather than mandatory behavior.
We also agree with Ericsson that we can study making more explicit use of storing multiple versions of system information.

	Huawei
	In addition to the above, we think a request could be triggered by any condition that causes the UE to detect having invalid system information, such as detecting a value tag mismatch e.g. when returning from out of coverage.  We recognise that this would mean a high level of UE freedom to send requests on the uplink, and it would be needed to look carefully at how to control the interference generated.

	MediaTek
	From UE point of view, in general, the UE shall acquire SI when the particular SIB is needed and the stored version of this SIB is not valid. The requirement for when the UE need to check validity to ensure that it has a valid version should be determined case by case for each SIB.

	Convida Wireless
	Share same view with Ericsson. Also share same view as InterDigital, although not all cell specific system information need to be broadcasted, some might be delivered to the UE on demand. This needs to be looked into in further details.

	OPPO
	From UE perspective, the SI requrest may be triggered when some system information is invalid when the position or state of UE has changed, or when some services will be used or some UE capability needs to be initialized.

	Sony
	The scenario include: 1) cell change 2) new service requirement 3) uplink data transmission without valid SI 4) new cell detected/powered on etc.

	NTT DOCOMO
	We share the same view with others that UE needs to request the other SI; 1) when the UE is switched on or 2) the UE notices that some of the other SIs not broadcast have been changed.

	ETRI
	We agree with Ericsson’s view.

	Sharp
	UE may trigger SI request if:
•	UE detects that a certain SIB is available upon request from the camped cell,
•	UE detects that the stored version of the SIB, if any, is not current, or UE has not received the SIB within a validity period, AND,
•	UE needs the SIB for obtaining desired services.

	
	


Rapporteur Summary for Question 3c:
Majority of companies share the view that UE triggers the request for other SI if network is not broadcasting the other SI. In such a scenario some of the trigger conditions for the UE to explicitly request Other SI are:
a. UE power ON
b. Cell change but concerns are raised on UE power consumption aspect for requesting SI upon every cell change and the resultant uplink activity 
c. UE detects that some of the SI not broadcasted has changed and it does not have a valid stored SI
d. SI required to support a certain UE capability/feature/service

In [7], one solution proposed is the other system information can include cell specific information of other “cells” e.g. cells within the same tracking area. In [2] it is proposed to collect the system information of several cells and send them out through broadcast by one cell. In [2] the term “System Information Table” (SIT) is used for collecting system information of several “cells” by associating it with an identifier. Similarly in [8] concept of broadcasting tables and index is proposed. In [8], apart from table which is broadcasted with longer periodicity it is proposed to broadcast index with much smaller periodicity. The questions to be further clarified are as follows:
Question 3d: Companies are requested to clarify what is meant by provisioning system information of several “cells” as proposed in [2], [7] and [8]? 

	Company
	Comments on Question 3d

	Ericsson
	As mentioned in our response to 3c, one way to decrease system information related signaling upon “cell” change is to make parts of the system information valid over a set of “cells”. For instance, having an infrequently broadcasted table that is valid over several “cells” means that a UE accessing a “cell” within the validity area of the table does not need to read the whole set of system information, but only a frequently broadcasted index pointing to a certain system information entry in the already received table. This is one way to reduce the amount of broadcasted information, but still allowing the UE to quickly determine what is the valid system information in the “cell”.

	Nokia
	Actually, the clarifications should come from the proponents of the solutions.

The solution where the system information of other cells being signaled via one cell requires further study of the signaling overhead in obtaining the system information of neighboring cells, especially when there are lots of neighbor cells, and also how the information is managed and how it is ensured that UE has the most recent valid information. 

The solution of broadcasting tables of system information less frequently and index to those table more frequently needs to be evaluated as to what the storage requirements are for UE.

Typically the “most important SI” should be broadcast from all cells. If “most important SI” of other cells is also to be broadcast from the serving cell then what is the motivation for this? Note that “most important SI” of neighbor cells could also be provided via dedicated signaling in the serving cell.

	Intel 
	In [7], the solution proposed is that within the same area, non-essential system information provisioned in one cell includes not only the information of the current cell, but also the information of neighbor cells in the same area. 

To minimize the increased signaling overhead, system information can be categorized to area-specific information (which is common for all the cells in the area), and cell specific information. Then only cell specific information of neighbor cells are additional overhead.

Questions to Ericsson about [8]: in Figure 1, access information is categorized into common system information and node specific system information, with some information communicated after initial system access, while others communicated after initial node access. Would you please clarify what is the difference between initial system access and initial node access?

Update (29 July 2016)
Regarding CATT’s question “it would need to be clarified first if an Idle/Inactive UE reselecting a new cell needs to acquire other system information at all on top of the minimum system information or if other system information is only acquired after initial access”, our understanding is that an Idle UE reselecting a new cell needs to acquire other system information. In LTE, UE in RRC_IDLE needs to acquire MIB, SIB1, SIB2 to SIB8 (depending on support of the concerned RATs), SIB17 (depending on support of RAN-assisted WLAN interworking), according to 36.331 section 5.2.2.3. UE may also need to acquire other Sis depending on its capability, e.g. SIB13 for MBMS capable UEs. As most companies consider minimum SIB corresponds roughly to LTE MIB, SIB1 and SIB2, if NR UE needs to acquire SIBs (described above) similar to LTE, then NR UE needs to acquire other SIBs after cell reselection.

	ZTE
	The “cell” in [2] is the basic entity that we should configure system information for. For NR, it may be a cell/TRP/TP according to TR38.913.
In the overlay scenario, the essential system information of small cells/TPs/TRPs can be broadcast via the macro cell/TP/TRP to alleviate the power and radio resource consumption due to periodic system information broadcast in every cell/TP/TRP.

	CATT
	As we understand them, solutions [2]/[8] and [7] discuss delivery of different SI categories, namely minimum SI ([2]/[8]) and other SI ([7]).
Solution in [7] specifically addresses the requirement that Idle/Inactive UE reselecting a new cell should not be mandated to request on-demand SI involving UL transmission (e.g. RACH). We agree with this requirement although it would need to be clarified first if an Idle/Inactive UE reselecting a new cell needs to acquire other system information at all on top of the minimum system information or if other system information is only acquired after initial access (as e.g. we understand is assumed in [2]/[8]). This should be clarified e.g. by answers to question 3c.
Solutions [2] and [8] rely on overlaid nodes (e.g. macro) providing coverage over an area including other nodes to deliver minimum SI on behalf of these other nodes. We have the following questions/comments:
· Broadcast overhead of the overlaid node in case of large SI differences across cells and large amount of cells?
· Can all SI be always provided on-behalf of another node, e.g. SFN in case of non-synchronized nodes?
As mentioned above, [2] and [8] assume a scenario with overlapping “cells” with overlaid node(s). We think we should also address the case of non-overlapping “cells” e.g. blanket coverage of dense standalone HF-only TRPs controlled by distant C-RAN.

	Rapporteur Comment
	Question for clarification to Ericsson/ZTE:
Assume the scenario where UE power ON in a cell where the UE does not see the minimum SI because this cell is not periodically broadcasting the minimum SI required to camp on the cell. UE wants to access this cell. How can the UE access such a cell and if it is able to access the cell then what are implications to access latency?

	Fujitsu
	Provision system information of several “cells” means that UEs in several cells can acquire parts of its own system information from one macro cell. It can save network power for those system information valid over a set of “cells”. But UE has to receive parts of the SI from its own cell and the rest from the macro cell, which may cause more UE power consumption.
Benefits of this approach depends on the efficient procedure and solutions, which needs further discussion.

	ZTE 
(answer to rapporteur comment)
	A UE powering on in a (small) cell not broadcasting the minimum SI will have to search for the macro cell, get the essential SI for the underlying small cell(s) from the macro cell and then move to the small cell. We plan to submit a company contribution for the next meeting with further details. In any case we don’t see a major issue in terms of access latency, also considering this is expected to occur when the UE is powered on or back from out-of-coverage.

	Rapporteur Comment
(28/07/2016)
	Question for clarification to Intel:
In your response to 3d you mention “non-essential system information provisioned in one cell includes not only the information of the current cell, but also the information of neighbor cells in the same area”. Further in your response to 3e you mention “the cell specific information of other “cells” in [7] can cover several cells up to network configuration”.

May be some clarification on terminologies is needed. I assume what you mention as Essential SI is similar to Minimum SI discussed in the email discussion. If that is the case then naturally Non-Essential SI is similar to Other SI discussed in the email discussion. Please confirm?

1. Can you clarify whether the cell specific information is part/(or not part) of the Minimum SI that each cell is broadcasting periodically?
2. Based on ZTE comments about SIT concept, can you elaborate the similarities and differences between your concept and ZTE SIT concept? 

Response from Intel:
Yes, essential SI is similar to minimum SI in the discussion (as in our response for question 2b), non-essential SI is similar to other SI (as in our response for question 3a).
1. Minimum SI can contain cell specific information.
2. In our proposal, the system information is self-contained, i.e. table/index is not used, and SI transmission from small cells do not rely on the reception from LTE or macro overlay cells.

	Huawei
	We think these proposals are interesting and should be further discussed.  The general approach of having a neighbourhood over which some or all SI is consistent, obviously has good benefits for the UE and we think it justifies some effort to find a way to harvest these benefits.

	MediaTek
	The UE can maintain stored SI and must be able to determine whether a stored SIB is valid or not. Within SI coordinated area, UE must be available to determine the validity of each individual SIB. In addition, UE has to be able to recognize the border of coordinated area, i.e. when across such border, all stored SIBs become invalid.

	Convida Wireless
	We think approaches such as the one proposed Ericsson to make part of system information valid over a geographical area and indicate this as such to the UE obviously have benefits and should be further considered. Which system information is valid over a geographical area for e.g. whether only “most important system information” is considered should be further discussed in RAN2. It should be noted that “most important system information” is likely to include cell specific system information. To limit overhead of cell specific system information, use of system information table approaches such as the ones proposed in [8] (and [2]) is beneficial and should be considered.

	OPPO
	We agree that providing some system information valid over geographical area may be beneficial and the detail of how to do it could be further discussed.

	NTT DOCOMO
	In general, we’re afraid if the solution requires the NW to maintain detailed system information on neighbor cells. We understand that the intention of these proposal is to leverage a possible assumption that system information is common to all cells in a certain area/frequency. In that case, the other alternative can be considered such that the NW merely broadcasts for each SIB if the SI is the same on all neighboring cells or not. If it is the same, the UE does not have to acquire SIB upon cell reselection. If the NW indicates that SI is different on neighbor cell(s), the UE try to acquire the SIB upon cell reselection. 

	ETRI
	We believe these approaches would be good to introduce in NR. However, it needs further extensive discussions to reach to a consensus.

	CMCC
	In the overlapping scenario, if lots of system information is the same among several small cells, macro cell broadcasting common system information is beneficial for network signaling reduction.
The UE may probably request for Other SI upon changing cells, which may lead to UE power consumption and signaling overhead. In order to reduce this kinds of request, it is beneficial to have some kinds of neighbor cell assistance, such as indicating which SIB is the same with the neighbor cells.

	Sharp
	The solution [7], as mentioned in the text, will requires evaluation of negative impacts on the overhead of system information.

	Ericsson
	Response to question by Intel:
The purpose was to illustrate that only node specific system information need updating when moving between nodes once the UE has valid common system information received during initial system access.
Response to question by rapporteur:
In deployments with massive beamforming it will be costly to broadcast a lot of system information. Secondly, there is also a demand to reduce the always-on transmission from the eNB and thereby the energy consumption and interference. During the study item it is thus motivated to study different means of reducing the broadcasted information. One possible approach is to make system information valid over several “cells”. This could be applied to essential and/or non-essential system information. In LTE in particular some of the non-essential system information (e.g. inter-frequency and inter-RAT reselection information, MBMS, …) can grow fairly large. In deployments with small cells (few UEs per “cell”) and/or massive beamforming, it will be more efficient to convey this information by dedicated signaling. A down-side of that would be that a UE would have to connect upon every reselection. To avoid that, the network should be able to indicate that SI provided via dedicated signaling in one “cell” is also applicable for (selected) neighbor “cells”. The issue with UEs powering on is only applicable if essential system information is made valid over several “cells”, and there are cells where the essential system information is not periodically broadcasted. In this case like ZTE already explained the UE would need to acquire the system information from the overlying “cell”.
In general, further analysis in the study item of the pros and cons of these solutions is needed.



Question 3e: Clarify whether SIT in [2], Table in [8], cell specific information of other “cells” [7] relate to different system information valid across a large coverage area which would potentially cover several “cells”? How does the UE understand which system information from the table/SIT is applicable in what coverage area? In what way such provisioning of system information associated with several “cells” is helpful and what problem does it solve?

	Company
	Comments on Question 3e

	Ericsson
	See our response 3d

	Intel
	Yes, the cell specific information of other “cells” in [7] can cover several cells up to network configuration, which is similar to tracking area.

There is explicit indication on the relationship between the cell specific information and the corresponding cell (e.g. PCI as in LTE terminology).

The main motivation in [7] of transmitting system information of other cells is to minimize UE power consumption when performing cell reselection (since explicitly request for non-essential system information involves UL operation).

	ZTE
	SIT only includes the minimum system information of one or more cells/TPs/TRPs in the overlay scenario and is broadcast by the macro cell. A UE in the coverage of one of the cells/TPs/TRPs for which system information is included in SIT can deduce the minimum system information of the cell/TP/TRP according to an index related for example to the synchronization signal of that cell/TP/TRP.
The benefit of SIT is also described in 3d.

	CATT
	We believe there is a generic need to address the additional requirement (#9) we propose in our answer to question 1b: “SI (re)-acquisition should be minimized for camping Idle/Inactive UE moving in a potentially large NR eNB coverage area with dense TRP distribution”. We also believe that a typical scenario in NR will be that mentioned in requirement 7 of question 1b, where “parts of the system information may be the same across a large area”. We even think that a blanket coverage with a large density of small identical TRPs will be quite common in which case some SI will be the same across the TRPs area. Now we understand the above proposals address this requirement #9 over an area consisting of heterogeneous TRPs, i.e. TRPs with different SI. Even though this might address a more generic case, we believe delivering SI on behalf of other TRPs is most attractive when (at least) part of this SI is common in the area.
In any case, we propose defining a coverage area within which an idle/inactive UE moving across TRPs is not mandated to re-acquire SI. The UE is made aware of the area ID from the DL sync signals of the TRPs in that area. This allows minimizing the idle/inactive UE’s processing (so energy) when camping in this area.

	Rapporteur Comment
	Question for clarification to Ericsson/ZTE:
Is the Table/SIT including the minimum SI of several cells always broadcasted less frequently? 
Or can the UE request the Table/SIT from the cell on which it has camped? 


	ZTE 
(answer to rapporteur comment)
	Our view is that the macro cell always broadcasts the Table/SIT including the minimum SI for the underlying small cells (i.e. no need for UE request). In our understanding this would also further mitigate the concern on access latency mentioned above.
We assume that there could be a common/shared part in the Table/SIT in case multiple small cells under the same macro cell share some of the minimum SI.

Rapporteur Response (28/07/2016):
Thanks for the clarification. 
Is the SIT concept restricted to deployments with small cell overlaid with macro cells? Or
The SIT concept can be also applicable for only macro deployments, where multiple cells on different frequencies are overlaid (eg freq f1 and f2). Macro cells of f1 broadcast the SIT while macro cells of f2 do not broadcast the Minimum SI.


	MediaTek
	The UE can maintain stored SI and must be able to determine whether a stored SIB is valid or not. Within SI coordinated area, UE must be available to determine the validity of each individual SIB. In addition, UE has to be able to recognize the border of coordinated area, i.e. when across such border, all stored SIBs become invalid.

	Convida Wireless
	See our input in 3d

	NTT DOCOMO
	See our response to 3d.


 
Rapporteur Summary for Questions 3d and 3e:
There was good discussion on the approaches where system information of several cells is provisioned to the UE in some form or the other. Proponents of the approaches mentioned in [2], [7], [8] clarified the questions asked by some companies and rapporteur. However, it seems more extensive discussions would be required to build common understanding on such approaches.

Rapporteur recommended proposals on ISSUE 3:

Proposal#7: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
Proposal#8: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
Proposal#9: Concerns on UE initiated mechanism for other SI delivery shall be addressed during the study item.

Issue 4: Mechanism to request/provide other system information
If we assume to go for a solution based on an explicit request by the UE, in [9], several approaches are proposed for how the UE explicitly requests for other system information. 
Approach#1: Request other system information after establishing RRC connection.
Approach#2: Request other system information as part of system access procedure.
Approach#3: Request other system information based on preamble transmission associated with requested information.
Approch#4: Request common system information based on preamble transmission and further request other system information.

Question 4a: Companies are requested to provide views on which of the above approaches or other approaches looks attractive for explicit request of other system information and why?

	Company
	Views on preferred approach and why?

	QC
	Approaches #3 and #4 should be supported. Approach #1 is also possible. 
What is the difference between approach #2 and 3?

	Ericsson
	We think it is a bit too early to discuss the detailed mechanism for UE requesting “other system information”. It will depend on the content of the “other system information”, handling of system information change etc.

	Nokia
	First we need to understand the pros/cons of different approaches before choosing a preferred approach. This requires that we elaborate more about each of the approaches here. But we agree with Ericsson that this is too early to go in to such detailed solutions at this stage.

	Interdigital
	We agree with Nokia and Ericsson that think discussions on specific approaches for such mechanism is premature.

	Intel
	We think it is possible to use a lightweight approach (e.g. Approach #3 or #4) to request other system information, to minimize the overhead. We also agree with Ericsson and Nokia that we can decide this at a later stage.

	ZTE
	In general we also agree with other companies that it’s a bit early to discuss this kind of detail. Maybe we could start discussing the high level principle whether a UE in idle can perform a request for other system information while remaining in idle or not.

	CATT
	We support studying approaches #1 and #3 for NR.

	Samsung
	Response to QC:
Approach#3 assumes preamble is reserved for requesting SI. Approach#2 does not reserve the preamble. 

We are fine to study the detailed approaches for requesting SI once the overall concept of on-demand SI delivery is well understood.

	Rapporteur Comment
	Agree with ZTE comment that it would good to discuss whether Idle mode UE can request for Other SI while remaining in idle. Companies can provide their views whether this would be beneficial and in what scenarios?

	LG
	Too early to discuss the detailed mechanism. First of all, we need to understand some details such as which SIB will be always broadcast, how frequently UE will request SI, when UE will request SI and so on.

	Fujitsu
	It’s a little early to discuss the details. But we are OK with some initial considerations on the alternatives to evaluate the feasibility of on-demand SI acquisition.
Approach #1 can be potential solution. But further investigation is needed, because the unicast provision by dedicate signaling may not be feasible when many UEs request the on-demand SI.
Approach #3 can also be one potential solution. It’s more energy efficient by reducing signaling to multiplex several on-demand SI in one RAR, which can be received by multiple UEs with the same RA-RNTI in a broadcast manner, rather than the unicast of on-demand SI for each request. Besides, when multiple on-demand SI are needed by one UE, it is feasible for UE to transmit multiple preambles at the same time to denote multiple requests. Hence, only two step are needed to acquire the on-demand SI. However, RAR-based system information provision may have a layer violation issue, since RAR is a MAC message while system information is RRC message. Note that approach #1 has no such issue. This issue should be carefully studied for on-demand SI provision.

	Huawei
	All these approaches could be evaluated.  It seems too soon to downselect.

	MediaTek
	We suggest that three different approaches can be listed in the TR. 
· Approach 1 Dedicated SI acquisition in dedicated scheduling, could possibly be motivated by re-acquiring a lot of SI in a batch. 
· Approach 2 SI request with Msg3. We also think it is better to consider Approach 4 as and optimization of Approach 2 at the time being.
· Approach 3 SI request with preamble. With not finalized NR PRACH design, we think it is too early to decide if Approach 3 is good or not. 

	Convida Wireless
	All the proposed approached need to be studied in further detail, Approaches #3 and #4 seems reasonable.

	OPPO
	Agree with ZTE’s comment that before discussing the approach in detail, we may firstly need to discuss whether the UE is in connected or idle mode when it triggers the request. From our perspective, considering minimizing the overhead caused by system information acquiring, we prefer to keep the UE in idle mode when triggering the system information request.

	Sony
	The discussion on the preferred approach as listed in [9] is premature at this stage. Furthermore, as the discussion on the RAN controlled “state” is under discussion. It is proposed to study how to send explicit request in all the possible RRC states from the very beginning.

	NTT DOCOMO
	This is a WI phase topic in question. In the SI phase, RAN2 should investigate issues on the existing periodic broadcast approach and advantages of the new approach, SI on demand over the existing mechanism.

	ETRI
	We prefer Approach #3, #4 for Idle UE operations. Most idle UEs would require a simple procedure for on-demand SI acquisition to remain in idle mode.

	CMCC
	As to rapporteur’s comment, we agree Idle UE can request Other SI through RACH-like procedure while remaining in Idle, as well as request Other SI after establishing RRC connection. 

	Sharp
	As pointed out by other companies, this issue is a little too early to discuss. It will be affected by many other factors.

	
	


Rapporteur Summary for Question 4a:
Majority of companies think the detailed approaches for requesting other system information is premature to discuss without justifying the advantages or addressing the concerns on UE initiated mechanism for other SI delivery. However some companies expressed it would be good to discuss whether Idle mode UE(s) can request for Other SI while remaining in idle.

After receiving the UE request for other system information, how does the network provide the information? Several contributions [2], [5], [6], [10] propose to provision other system information or Secondary-SI through UE dedicated signaling or through unicast message. On the other hand some other contributions [2], [8] propose the SIT/table to be broadcasted with higher periodicity. It would be helpful to understand other company views:
Question 4b: Companies are requested to provide views on how other system information is provisioned to UE? Clarify whether it is in the form of SIT/table and justify whether it is periodically broadcasted or only broadcasted upon receiving UE request or provisioned in a unicast manner upon UE request?   

	Company
	Views on Question 4b

	QC
	It depends on the availability of broadcast. If that’s available, then the on-demand SIBs can be broadcasted for multiple UEs. If that’s not available, then the on-demand SIBs should be unicasted to the UE.
The benefits of a SIT/table are not clear to us since there is significant amount of cell specific or dynamic info in SI today which is not suitable for the SIT/table in our view.

	Ericsson
	It should be up to the network configuration whether “other system information” is broadcasted or transmitted via dedicated transmission, since the most efficient delivery will depend on the deployment, carrier frequency, number of UEs etc.

Request based system information distribution is supposed to be used when only a few UEs are in the cell. In this case beamforming is beneficial when delivering system information. Thus, if the network decides that some system information is provided only on request, then both the request as well as the SI provisioning should be done via dedicated signaling. 

	Nokia
	It is too early to discuss signaling details at this stage. We should focus on deciding about the contents of ‘most important SI’ and ‘other SI’ first.

	Interdigital
	We think that the NW should have means to configure what information to include in the broadcasted System Information at any time, and that it will also be possible to use dedicated signaling to provide at least some system information to a UE. Given this, whether system information following an on-demand request will be added to the broadcasted system information, and/or provisioned in a unicast manner should simply be up to NW implementation.  

	Intel
	It is possible that after receiving UE request, network provide other system information either via unicast or broadcast based on network decision.

	ZTE
	We think that SIT is not applicable for the other system information.
The delivery of other system information is based on UE demand.
The other system information could be delivered both by broadcast or dedicated signalling, depending on the situations. For example, dedicated signalling for initial acquisition and broadcast signalling for system information update.

	CATT
	We think SI delivery in the form of configuration table and pointer to the table should be studied for NR.
The signaling for on demand SI delivery should support unicast, group-cast and non-periodic broadcast

	Samsung
	We agree with other companies that whether Other SI is broadcasted or provided on UE request is a network implementation issue.

The table/SIT based SI delivery mechanism looks interesting. In our opinion such table/SIT is transmitted when there is request from one or more UEs but not periodically broadcasted. 

Once the contents of minimum SI and Other SI become clear within the scope of NR SI, we can study further the structure of Table/SIT, validity and the delivery mechanism.

	LG
	Requested SI can be either broadcast or signaled by a dedicated message. For instance, if many UEs requested SI at a cell during a certain period, the requested SI can be broadcast in the next period. Meanwhile, a UE may enter RRC_CONNECTED due to a certain purpose e.g. TAU, and then request SI. In this case, NW can send the requested SI to the UE via a dedicated message. Thus, both signaling mechanisms i.e. broadcast and unicast should be supported.

	Fujitsu
	Transmitting on-demand SI via dedicated signaling is only efficient in the case of very few and infrequent request. So the broadcast manner is signaling and energy efficient compared with the unicast manner. For example, on-demand SI can be provided via RAR after the preamble request, and also can be dynamically scheduled to be periodically broadcasted, if available, upon receiving UE request. 
Furthermore, the provision manner upon the modification of on-demand SI shall be carefully investigated. UE request can be saved at least in the on-demand SI modification case.

	Huawei
	We think that both broadcast and unicast mechanisms should be supported, as it seems clear that SI needed by many UEs (e.g. neighbour list type information) benefits from broadcast, while SI needed by only a very few UEs would benefit more from unicast with link adaptation and avoid disturbing the other, uninterested UEs.

	MediaTek
	Delay is likely to happen if we also want on demand broadcast to be used by multiple UEs, i.e. first updating the SI scheduling information, then starting broadcast later. We believe it shall be possible for the network to decide if to periodically broadcast a SIB or not, thus if the requests for a certain SIB is high, the network can start broadcasting this SIB.
For delay sensitive access, it is better to provide requested SIBs to UE ASAP, thus we think the main delivery method, in addition to legacy periodic broadcast, should be unicast. We don’t need to assume that other UEs shall be able to receive SI-on-demand.

	Convida Wireless
	The network should have the flexibility to deliver system information via broadcast or dedicated signalling and this should be up to network implementation. As for the SIT/table, this may be beneficial not just in the case of overlaid cells as described in [8], but also for non-overlaid cell scenarios:
1. default or preconfigured system information configuration tables which may be signalled less frequently than the actual configuration indexes.
Geographical area where system information are collected and sent through one cell

	OPPO
	We consider it is more appropriate to send other SI via both dedicated signaling and broadcast signaling based on UE request. Which way is used should be network implementation. Basically, if there are many UEs who are interested in the SI, broadcasting is more beneficial than the dedicated one.

	Sony
	We think all the listed candidates could be studied and may be supported by the network.

	NTT DOCOMO
	SI delivery by the table/index is one of the options to realise “SI on demand”. Instead of plunging into one specific approach, we should investigate all possible options for SI on demand.

	ETRI
	On-demand SI delivery can be supported by both broadcast and unicast mechanisms.

	CMCC
	We agree that Other SI can be provisioned either by broadcast or by unicast manner, which depends on the situation and the quantity of requested UEs. 
Broadcast manner is used for system information update or receiving lots of Other SI requests from UE. And unicast manner is used when only few UEs request Other SI.

	Sharp
	It is desirable that the network can choose how to deliver the requested SI and accordingly UE will follow whatever needed for the delivery method that the network may indicate.

	
	


Rapporteur Summary for Question 4b:
It is network decision whether other SI is broadcasted or delivered through dedicated UE-specific signaling. The various options (i.e. structure and format) that can be used to deliver other SI needs further discussion based on company contributions.

For the sake of understanding can we now assume the UE request and NW responds with other system information which can be referred as “On demand System Information”. Note that minimum system information is still periodically broadcasted.
Question 4c: What other interpretation companies have in mind about “On demand System information” other than the Request/Response mechanism discussed above

	Company
	If companies do not agree with “On demand System Information” concept discussed above then please provide further views

	Ericsson
	We think there should also be the possibility for the network to update the “other system information” using dedicated transmission, e.g. upon system information change. So it is not only on UE request.

	CATT
	We agree with studying the “on demand System information” mechanism. In addition we also support studying Network-triggered SI delivery where NW directly delivers the SI to the UE

	Samsung
	We are also fine to study further network-triggered SI delivery for Other SI updates once the overall concept of on-demand SI provisioning is well understood in RAN2.

	LG
	NW should be able to trigger a particular type of UE (e.g. MTC UEs or WLAN UEs) to request SI e.g. when a particular SIB (e.g. MTC SIB or WLAN SIB) is updated, because NW may not know whether such particular type of UE exists at a cell. Then, UEs may receive the requested SIB via either unicast or broadcast.

	MediaTek
	We think “on demand SI” refers to those SI not always broadcasted by a cell, i.e. MIB/E-SI. And it is up to the network to decide whether to broadcast or unicast those SI.

	NTT DOCOMO
	No matter how “On demand SI” is interpreted, it is too early to narrow down solution direction. NW based SI provisioning approach could also reduce broadcast overhead even without UE request. Not only the UE based approach, but also the other approach should not be precluded to investigate possible solutions to save signaling overhead and energy consumption.


Rapporteur recommended proposals on ISSUE 4:

Proposal#10: It is network decision whether other SI is broadcasted or delivered through dedicated UE-specific signaling.

Issue 5: Concerns on On-demand System Information
Several concerns are raised on the concept of on-demand system information in [11]. Other system information can be assumed to be provisioned for a large coverage in the form of SIT/table
	Observations from [11]
Observation 1: On-demand SI delivery will reduce signalling overhead in the network side.
Observation 2: On-demand SI delivery will increase the number of uplink access and can cause uplink congestion when essential SI changes or when many UEs enter the same cell.
Observation 3: The congestion caused by on-demand SI delivery can delay other uplink access which might be more important than SI request
Observation 4: On-demand SI delivery may delay acquisition of updated system information so that could cause mismatched configuration between the network and the UE.
Observation 5: On-demand SI delivery will increase UE batter consumption when UE frequently changes a cell.
Observation 6: The uplink message requesting SI delivery may need to include some UE capability information. Thus, the size of the initial uplink message would increase whenever NR introduces a new feature introducing a new SIB.



Which observation mentioned above can be considered as serious concerns for on-demand SI delivery concept or otherwise. Please justify with technical motivation and quantitative analysis (if possible) that on-demand SI delivery mechanism may not be able to meet the design principles or requirements or guidelines as discussed in Issue 1. 
Question 5a: Companies are requested to provide their view on whether on-demand SI delivery can be considered as a candidate for system information provisioning in NR or whether they see serious drawbacks/problems with such an approach? Please justify with technical motivation.

	Company
	Any comments on 5a

	QC
	On-demand SI delivery should be considered for the SI provisioning in NR.
FFS if this is for other SI only.

	Ericsson
	We believe on demand SI delivery should be considered as a candidate for system information provisioning in NR. However, careful design of the solution is needed to avoid some of the concerns in the observations in [11] and to achieve the necessary efficiency gain in particular on high carrier frequencies.

	Nokia
	On-demand SI delivery could be considered for SI provisioning in NR but it requires further investigation to see how it fares against the general design guidelines proposed in [1]and also against each of the observations mentioned in [11].

	Interdigital
	On-demand SI delivery should be considered for the SI provisioning in NR to enable scaling of the amount of broadcasted system information as a function of the needs of the deployment.

	Intel
	On-demand SI delivery can be considered as a candidate for system information provisioning in NR, but it needs careful design and evaluation of the tradeoffs. 

	ZTE
	On-demand SI delivery should be considered as a candidate for system information provision, especially for other system information which is scenario specific or service specific and for which periodic broadcast is not efficient.

	CATT
	On-demand SI delivery should be considered for the SI provisioning in NR taking observations from [11] into account when designing the new mechanism.
One approach we propose is, as indicated in question 3a, to make it possible for the network to flexibly and dynamically configure, e.g. at some SI granularity level, the other SI to be either periodically broadcasted or delivered upon UE request. This should address observations 2) 3). Defining areas with common system information, as mentioned in answer 3e, addresses observation 5) and 6) with requirement #9

	Samsung
	On-demand SI delivery should be considered as a candidate for system information provisioning in NR.


	LG
	We are fine to study on-demand SI delivery for standalone NR, if a majority of companies are interested to study this mechanism. The concerns in [11] as well as the design principles (or guidelines) to be discussed in the issue 1 should be considered during the study.

	Fujitsu
	On-demand SI delivery shall be supported. Because SI delivery triggered by request can enhance the network energy efficiency, if the SI is not always needed in some scenarios. But the signaling efficiency shall be carefully considered when designing the on-demand delivery procedure.

	Huawei
	We think that on-demand delivery needs to be evaluated with the listed concerns in mind.

	MediaTek
	We think on-demand SI delivery should be considered as a candidate for system information provisioning in NR. 

	Convida Wireless
	On-demand SI delivery should be considered for the SI provisioning in NR. Both explicit request and network triggered request should be supported. It should be possible for the network to control the use of the explicit request by the UE.

	OPPO
	We consider the on-demand SI acquisition is necessary; however, careful design could be considered to handle the concerns, especially the signaling overhead caused by system information acquiring and updating.

	Sony
	On-demand SI delivery should be considered for NR system information provisioning in addition to the conventional broadcast manner, in order to ease the radio resource inefficiency given by always on SI transmission.

	NTT DOCOMO
	Since now is the SI phase, on-demand SI is worthwhile studying. Nevertheless, it should not be concluded as beneficial even though there is no concern. RAN2 should also investigate the gain qualitatively and quantitatively over the current SI provisioning mechanism in LTE. It sounds unfair that concerns are asked to justify and quantify while benefits are not asked to do so… Anyway, RAN2 has agreed that the baseline is LTE. It is also applied for system information.

	ETRI
	On-demand SI delivery should be considered for SI provisioning in NR.

	CMCC
	We agree to study On-demand SI delivery. Considering the pros and cons listed in observation 1-6 [11], the mechanism should be carefully designed.

	Sharp
	On-demand SI delivery should be considered as a candidate for system information distribution for NR.

	
	



Issue 6: Any other issues that companies want to discuss in this email discussion.

Question 6a: Companies are requested to provide input on any other issues they want to discuss as part of this email discussion related to on demand SI delivery

	Company
	Any comments/input on other issues to be discussed

	Nokia
	System information update and change notifications needs further discussion. Implications to RRC state needs further study.

	CATT
	We think the next issues to be discussed in this topic should be SI update (requirement 6 of issue 1) and SI synchronization and boundary.

	NTT DOCOMO
	RAN2 should investigate how the existing LTE SI provisioning results in considerable broadcast overhead and how much gain is achieved by the on demand SI delivery quantitatively. Proof of concept should be the main scope of SI and the detailed solution design should be discussed in the WI phase. Although we admit that it is hard to discuss by email, these aspects should be concluded and captured in the TR.

	
	

	
	

	
	


Rapporteur recommended proposals on ISSUE 5 and 6:

Proposal#11: Solutions based on “Periodic broadcast of SI” and “On demand SI” needs to be quantitatively analyzed to understand the gains in terms of resource efficiency, UE power consumption and network energy efficiency.

Proposal#12: Other solutions are not precluded for investigation.

Summary of email discussion
20 Companies in total participated in this email discussion. Rapporteur is happy with level of participation and interactive discussion of participating companies and hence very thankful to participating companies for expressing their views for building common understanding.
Rapporteur Summary for Question 1a:
3 out of 20 companies opined that some of the proposals from [1] can be considered as requirements.
Majority of the companies i.e. 17 companies expressed that most of the proposals from [1] can be considered as guidelines or principles for SI delivery.

Rapporteur Summary for Questions 1b and 1c:
a. 14 companies expressed to capture proposal 1, 4, 5 and 6 from [1] as guidelines in the RAN2 TR.
b. 2 companies expressed to have further clarification on “a single technical framework” aspect of proposal 1.
c. 7 companies expressed to capture proposal 2 as a guideline. 6 companies expressed that proposal 2 is within the scope of RAN1 discussion while 2 companies suggested to rephrase proposal 2 from the context of UE supporting subset of system bandwidth.
d. 9 companies expressed to capture proposal 3 as a guideline. 5 companies expressed the DTX aspect from proposal 3 is not clear in the context of system information.
e. 3 companies expressed more clarification on the term “high level of configurability” from proposal 5.
f. 14 companies expressed to capture proposal 7 as a guideline, but some companies suggested rephrasing the proposal.
g. 7 companies expressed clarification on proposal 8 in the context of system information delivery.
h. 9 companies suggested additional guidelines to be captured for system information design.

Rapporteur recommended proposal on ISSUE 1:

Proposal#1: RAN2 to agree on proposals 1, 4, 5, 6 and 7 from [1] to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.
Proposal#2: Rest of the proposals from [1] needs further discussion in RAN2. Additional guidelines suggested by some companies can be considered based on company contributions.

Rapporteur Summary for Question 2a:
At high level almost all companies expressed concern on periodic broadcast of all system information in terms of resource efficiency, costly broadcast for high frequency operation, UE power consumption and network energy efficiency.

Rapporteur Summary for Question 2b:
There seems to be a common understanding that whatever solution is designed for system information delivery some minimum SI needs to be periodically broadcasted. This minimum SI contains parameters which should enable the UE to perform cell selection, initiate random access and if required UE shall be able to send connection request to the network. LTE MIB, SIB1 and SIB2 equivalent is good starting point to identify parameters which can be periodically broadcasted. Whether all cells/carriers/TRPs periodically broadcast the minimum SI is FFS.
Rapporteur recommended proposals on ISSUE 2:

Proposal#3: Concern on periodic broadcast of all system information cannot be overlooked for system information delivery in NR and other mechanisms should be studied during study item.
Proposal#4: Agree on the terminology of Minimum SI.
Proposal#5: Minimum SI needs to be broadcasted periodically which enables the UE to perform cell selection, initiate random access and if required UE shall be able to send connection request to the network. 
Proposal#6: Contents of minimum SI are FFS. Whether all cells/carriers/TRPs periodically broadcast the minimum SI is FFS.

Rapporteur Summary for Question 3a:
At high level almost all companies think anything else than the minimum system information can be considered as other SI.

Rapporteur Summary for Question 3b:
Majority of companies share the view that both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied. Network is in full control of the triggering mechanism to be applied for delivery of Other SI.

Rapporteur Summary for Question 3c:
Majority of companies share the view that UE triggers the request for other SI if network is not broadcasting the other SI. In such a scenario some the trigger conditions for the UE to explicitly request Other SI are:
a. UE power ON
b. Cell change but concerns are raised on UE power consumption aspect for requesting SI upon every cell change and the resultant uplink activity 
c. UE detects that some of the SI not broadcasted has changed and it does not have a valid stored SI
d. SI required to support a certain UE capability/feature/service

Rapporteur Summary for Questions 3d and 3e:
There was good discussion on the approaches where system information of several cells is provisioned to the UE in some form or the other. Proponents of the approaches mentioned in [2], [7], [8] clarified the questions asked by some companies and rapporteur. However, it seems more extensive discussions would be required to build common understanding on such approaches.

Rapporteur recommended proposals on ISSUE 3:

Proposal#7: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
Proposal#8: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
Proposal#9: Concerns on UE initiated mechanism for other SI delivery shall be addressed during the study item.

Rapporteur Summary for Question 4a:
Majority of companies think the detailed approaches for requesting other system information is premature to discuss without justifying the advantages or addressing the concerns on UE initiated mechanism for other SI delivery. However some companies expressed it would be good to discuss whether Idle mode UE(s) can request for Other SI while remaining in idle.
Rapporteur Summary for Question 4b:
It is network decision whether other SI is broadcasted or delivered through dedicated UE-specific signaling. The various options (i.e. structure and format) that can be used to deliver other SI needs further discussion based on company contributions.

Rapporteur recommended proposals on ISSUES 4, 5 and 6:

Proposal#10: It is network decision whether other SI is broadcasted or delivered through dedicated UE-specific signalling.
Proposal#11: Solutions based on “Periodic broadcast of SI” and “On demand SI” needs to be quantitatively analysed to understand the gains in terms of resource efficiency, UE power consumption and network energy efficiency.
Proposal#12: Other solutions are not precluded for investigation.
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Conclusion
In conclusion, rapporteur proposes that RAN2 agree the following for system information provisioning in NR:
Proposal#1: RAN2 to agree on proposals 1, 4, 5, 6 and 7 from [1] to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.
Proposal#2: Rest of the proposals from [1] needs further discussion in RAN2. Additional guidelines suggested by some companies can be considered based on company contributions.
Proposal#3: Concern on periodic broadcast of all system information cannot be overlooked for system information delivery in NR and other mechanisms should be studied during study item.
Proposal#4: Agree on the terminology of Minimum SI.
Proposal#5: Minimum SI needs to be broadcasted periodically which enables the UE to perform cell selection, initiate random access and if required UE shall be able to send connection request to the network. 
Proposal#6: Contents of minimum SI are FFS. Whether all cells/carriers/TRPs periodically broadcast the minimum SI is FFS.
Proposal#7: Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
Proposal#8: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
Proposal#9: Concerns on UE initiated mechanism for other SI delivery shall be addressed during the study item.
Proposal#10: It is network decision whether other SI is broadcasted or delivered through dedicated UE-specific signalling.
Proposal#11: Solutions based on “Periodic broadcast of SI” and “On demand SI” needs to be quantitatively analysed to understand the gains in terms of resource efficiency, UE power consumption and network energy efficiency.
Proposal#12: Other solutions are not precluded for investigation.
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