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1. Introduction
RAN2 has received an LS from RAN1 on minimum SI. In this LS, the followings are asked by RAN2 to clarify:
1)
The contents and RAN2 preferred size of minimum system information.

2)
Whether it can be delivered by on demand.

This paper attempts to answer these questions from RAN2 viewpoints together with our recent experience on ASN.1 encoding as discussed in [2].
2. Discussion
On the 2nd question, RAN2 has already agreed that the minimum SI is periodically broadcast [3] and so can merely share the agreement.

Related to the 1st question, according to the RAN1 LS, the following alternatives are considered for minimum SI transmission [1]:
-
Alt. 1: NR-PBCH carries a part of minimum system information.
-
Alt. 2: NR-PBCH carries all of minimum system information
RAN2 has agreed that the minimum SI comprises basic information required for initial access to a cell and information for acquiring any other SI broadcast periodically or provisioned via on-demand basis [3]. Taking an example from LTE, these contents in the minimum SI corresponds to the ones broadcast in MIB, SIB1/2. For LTE, the MIB size is fixed with several spare bits (24 bits in total), while the SIB1/2 size is variable and contingent upon the presence of optional fields. Likewise, the contents of the minimum SI would be different for NR hinging on the network configurations and events (e.g. AC barring in case of disaster).
On the other hand, RAN1 also consider that NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range [1]. In that sense, Alt.2 seems not suitable to broadcast the minimum SI. As RAN2 preference, the following can be replied to RAN1:
Proposal 1:
From RAN2 viewpoints, it is preferable that NR-PBCH carries a part of the minimum SI which is mandatory present. The other part of minimum SI whose size is variable is broadcast on the other scheduled physical channel (e.g. PDSCH as in LTE).
On the contents of the minimum SI to be carried on NR-PBCH, one potential approach is to include mandatory and fixed size fields in MIB and SIB1/2. In LTE, these fields are listed as follows:
a)
MIB (fixed size; 24 bits):
-
dl-Bandwidth (3 bits)
-
phich-Config (3 bits)
-
systemFrameNumber (8 bits): From Rel-13, it was extended to 18 bits together with hyperSFN in SIB1.
-
schedulingInfoSIB1-BR-r13 (5 bits)
-
spare (5 bits)
b)
SIB1 (variable size):
-
trackingAreaCode (16 bits)
-
cellIdentity (28 bits)
-
cellBarred (1 bits)
-
intraFreqReselection (1 bits)
-
freqBandIndicator (w/o suffix) (6 bits): From Rel-9, the maximum value was extended to 256 (8 bits)
-
si-WindowLength (3 bits): For NB-IoT, different values are specified.
-
systemInfoValueTag (5 bits)
NOTE 1:
There are the other mandatory fields, e.g. plmn-IdentityList, cellSelectionInfo, etc., for which their size is variable hinging on the presence of optional files within their field.

c)
SIB2 (variable size):
-
timeAlignmentTimerCommon (3bits)
NOTE 2:
The size of the other mandatory fields in SIB2 (radioResouceConfigCommon, ue-TimersAndConstants and freqInfo) are variable hinging on the presence of optional fields within their field.
In general, the field to indicate a timer, identification and code might be extended in the later release, taking into account RAN2 experience on LTE extension. As such, it should be avoided to squeeze such fields into a fixed message. One potential deviation from LTE is to move cellBarred and intraFreqReselection into NR-PBCH, i.e. NR MIB. This is to detect a barred cell very quickly in accordance with the following agreements at RAN2 #96.
	2. There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information.

3. If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.


As for the LTE MIB contents, phich-Config is not needed for NR since the HARQ operation is asynchronous. The need of dl-Bandwidth is related to how the channel bandwidth is defined for NR which has been studied in RAN1/4. SFN is definitely needed in NR MIB. Given that the MIB contents can be designed from scratch, there is no need to split the SFN field to MIB and SIB1 like LTE. The whole bit length of SFN (18 bits) can be included in NR MIB. The need of schedulingInfoSIB1 hinges on the later introduction of non-backward compatible features, e.g., eMTC/NB-IoT UEs. Given that RAN2 has agreed to target a single technical framework and future proofness for the SI design [3] and there has also been a corresponding proposal to do so [4], MIB should be able to provide multiple SIB1 scheduling information hinging on UE capability/category. By doing this, broadcast signal up to MIB can be common to all UE capabilities/categories. Different SIB instances can be supported to achieve trade-off between the broadcast commonality and broadcast overhead. Consequently, the following contents should be included in NR MIB from RAN2 viewpoints:
Proposal 2:

From RAN2 viewpoints, NR-PBCH (i.e. NR MIB) should include:




a)
systemFrameNumber (18 bits)




b)
cellBarred (1 bits)




c)
intraFreqReselection (1 bits)




d)
Multiple SIB1 scheduling information hinging on UE capability/category (bit length is TBD)

Furthermore, according to the ASN.1 encoding rule, RRC messages are octet aligned. As such, the size of LTE MIB is 24 bits. Unfortunately, NB-IoT MIB didn’t follow this rule (34 bits). This issue was raised at the last meeting [2] and postponed to the next meeting. For NR MIB, such a mistake should be avoided. Hence, the following is proposed:
Proposal 3:

The size of NR MIB shall be octet aligned.
3. Summary and proposal
This paper attempted to provide answers to the RAN1 LS [1]. In summary, the followings were proposed:
Proposal 1:
From RAN2 viewpoints, it is preferable that NR-PBCH carries a part of the minimum SI which is mandatory present. The other part of minimum SI whose size is variable is broadcast on the other scheduled physical channel (e.g. PDSCH as in LTE).

Proposal 2:

From RAN2 viewpoints, NR-PBCH (i.e. NR MIB) should include:




a)
systemFrameNumber (18 bits)




b)
cellBarred (1 bits)




c)
intraFreqReselection (1 bits)




d)
Multiple SIB1 scheduling information hinging on UE capability/category (bit length is TBD)

Proposal 3:

The size of NR MIB shall be octet aligned.

If agreed, these proposals should be shared with RAN1 by replying to their LS, together with the past agreement that the minimum SI is periodically broadcast not provided via on-demand basis.
4. References
[1] R2-1700002, “LS on minimum system information,” RAN1.

[2] R2-168395, “Correction to MIB size in NB-IoT,” Rel-13 CR to 36.331, Nokia.

[3] R2-1700042, “TR 38.804 v0.4.1 on Study on New Radio Access Technology; Radio Interface Protocol Aspects,” NTT DOCOMO, INC. (Rapporteur).
[4] R2-168288, “System information for low complexity and extended coverage,” Ericsson.
PAGE  
1

