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1 Introduction 

Cell selection and reselection have been discussed in RAN2 NR adhoc, and the following agreements have been made:
Agreements

1
As in LTE, UE can prioritise a frequency based on service. On the selected frequency the UE attempts to camp on the best cell.

2
Suitability criterion: Cell quality is above a threshold; Cell is not barred; Cell belongs to selected/R (E) PLMN. Other conditions (if any) are FFS.

3
Cell broadcasts (e.g. in minimum SI) the service(s) supported by it.

FFS for which services (e.g. MBMS, CSG, V2X, URLLC) we apply this mechanism.

FFS how this might apply for the case of network slices.

FFS whether a cell may also broadcast service(s) supported in neighbouring frequencies.

Based on the agreements above, it can be observed that the service is sensitive in the cell selection and reselection. The intention of this contribution is to share more views on the services sensitive cell selection and reselection.
2 Discussions
One open issue left in RAN2 NR adhoc is that which services (e.g. MBMS, CSG, V2X, URLLC) will apply service priority cell selection mechanism. In LTE, the following services will be considered in the cell selection and reselection and one summary table is given as follow: 
Table 1 services and cell selection

	                         Relate to Mechanism
Services
	System information
	Description

	MBMS
	SIB 15,SIB 13
	In addition to presence of SIB15/13 in the cell, MBMS UE identifies the desired frequency by USD mechanism

	CSG
	SIB 1
	Cell provides CSG ID and CSG indication in SIB1. UE reads this information and decide whether to access to the cell.

	sidelink Communication
	SIB 18
	The presence of SIB18 indicates the sidelink communication service is able to use when UE is still in the serving cell. (The serving cell indicates with the presence of SIB18 whether the UE is allowed to send a ProSe UE Information indication.)

	sidelink Discovery
	SIB 19
	The presence of SIB19 indicates the sidelink discovery service is able to use in the cell.

In addition, SIB19 may provide detail sidelink discovery configuration for other frequency.

	V2X
	SIB 21
	The presence of SIB21 indicates the sidelink discovery service is able to use in the cell.


Notes: The related specification description can be found in Annex.
Based on the table above, it can be observed that the CSG service is broadcasted in the SIB1. If the CSG information is sent based on the on-demand way, lots of UE, which is not allowed to access the CSG cell, may initiate the on-demand request to acquire the CSG configuration, and lots of unnecessary other SI transmission will be triggered, which may lead to unnecessary power consumption to the CSG HeNB. Also considering that the bit size for CSG information is quite limited, we think the CSG related information should be broadcasted in minimal SI.
Proposal 1: CSG related configuration should be included in minimum SI for NR.

For the sidelink communication, sidelink discovery and V2X, it can be observed that separate SIB is used to carry the related information accordingly.  Since the services of sidelink/V2X/MBMS are quite independent, similar as LTE, we think the configuration of sidelink/V2X/MBMS should be considered as other SI and be delivered in on-demand way. 
For the transmission of other SI, the following agreements have been made in RAN2#96 that
· The SI transmission window in LTE is baseline for NR.

· The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 

Based on the agreements above, it can be observed that the SI window based transmission should be used and one SI window may consist of multiple SIB. Considering the information for sidelink communication/sidelink discovery/V2X are quite independent, similar as LTE, we think the configuration of sidelink communication/sidelink discovery/V2X should be considered as separate SIB. 
Considering the scheduling information for other SI will be included in minimal SI and the scheduling information will include the SIB type which can be delivered, UE can derive whether the sidelink/V2X are supported based on whether the scheduling information for the related SIB can be found or not. With this view, we think independent service indication for sidelink/V2X for the current cell is not needed in minimal SI.
Observation: UE can derive the support of V2X/Sidelink from minimal SI based on whether the related SIB can be found in the scheduling information or not.
Proposal 2: The Sidelink/V2X related information should be constructed as independent SIB and be delivered as other SI. No sidelink/V2X related information is required in minimal SI.
For the MBMS services, in addition to the presence of SIB15/13 in the cell, MBMS UE identifies the desired frequency by user service description (USD). In the USD, the application/service layer provides for each service the TMGI, the session start and end time, the frequencies and the MBMS service area identities belonging to the MBMS service area. Therefore it is not necessary to broadcast MBMS service in minimum SI. Similar as LTE, the MBMS related configuration should be constructed as independent SIB and be delivered as other SIs. 
Proposal 3: MBMS related information should be constructed as independent SIB. And no MBMS related information is required in minimal SI.
In addition to the legacy services in LTE, impacts from new features such as NW slice should also be considered. Inter-frequency mobility in connected mode has been discussed in RAN3 group.
RAN3 agreed that some slices may be available only in part of the network [1]. Awareness in a gNB of the slices supported in the cells of its neighbouring gNBs may be beneficial for inter-frequency mobility in connected mode.
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Figure 1:  The deployment of Ran part of NW slice and carriers
Although RAN2 has not achieved agreement on the association of NW slice and carrier, it is safe to assume that different carrier may support different type of NW slices. Therefore for the UE in RRC idle and RRC inactive states, cell should provide its supported NW slice type in order for UE to select the desired NW slice in the cell. If not provide such assistant information, the service may break down or degrade especially for some NW slice located in certain area.
Proposal 4: Cell may provide NW slice related configuration in minimum SI for NR.
The other open issue is whether a cell may also broadcast service(s) supported in neighbor frequencies. At least for sidelink discovery in LTE, the function is supported in SIB 19 in order for UE to more quickly acquire the desired frequency / resources. In the same principal, it is reasonable for NR to provide the same functions for certain service. However, which service should use this function can be decided case by case.

Proposal 5: NR Cell may also broadcast service(s) supported in neighboring frequencies. 
3 Conclusion 

Based on all the analysis abve, we give our observations and proposal as:

Proposal 1: CSG related configuration should be included in minimum SI for NR.
Observation: UE can derive the support of V2X/Sidelink from minimal SI based on whether the related SIB can be found in the scheduling information or not.
Proposal 2: The Sidelink/V2X related information should be constructed as independent SIB and be delivered as other SI. No sidelink/V2X related information is required in minimal SI.
Proposal 3: MBMS related information should be constructed as independent SIB. And no MBMS related information is required in minimal SI.
Proposal 4: NW slice related configuration should be included in minimum SI for NR.
Proposal 5: NR Cell may also broadcast service(s) supported in neighboring frequencies. 
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5 Annex

For MBMS service:

	the UE determines the frequency on which a service is provided according to the following:

-
if the serving cell provides SystemInformationBlockType15, the UE considers that a frequency is providing the MBMS service via MBSFN or SC-PTM if and only if one of the MBMS SAI(s) of this frequency as indicated in SystemInformationBlockType15 of the serving cell is indicated for this MBMS service in the USD;

-
if the serving cell does not provide SystemInformationBlockType15, the UE in RRC_IDLE state may consider that a frequency included in the USD for the MBMS service is providing this MBMS service as long as the UE reselects cells where SystemInformationBlockType13 is provided.

In RRC_IDLE, the UE applies the normal cell reselection rules with the following modifications:

-
the UE which is receiving MBMS service(s) via MBSFN and can only receive these MBMS service(s) via MBSFN while camping on the frequency providing these MBMS service(s) is allowed to make this frequency highest priority;

-
the UE which is interested in receiving MBMS service(s) via MBSFN and can only receive these MBMS service(s) via MBSFN while camping on  the frequency providing these MBMS service(s) is allowed to make this frequency highest priority when it intends to receive these MBMS service(s);

-
when the MBMS service(s) which the UE is interested in are no longer available (after the end of the session) or the UE is no longer interested in receiving the service(s), the UE no longer prioritises the frequency providing these MBMS service(s);

NOTE 1:
In RRC IDLE, when the above modifications to cell reselection rules are applied, the prioritization between the frequency providing these MBMS service(s) and the frequency of a CSG cell, and the autonomous search are left to UE implementation.


For CSG：

In current specification, the cell provides CSG ID and CSG indication in SIB1. UE reads this information and decide whether to access to the cell. 

For sidelink communication:

	-
The serving cell indicates with the presence of SIB18 whether the UE is allowed to send a ProSe UE Information indication;


The presence of SIB18 indicates the D2D communication service is able to use when UE is still in the serving cell.

For sidelink discovery:
The presence of SIB19 indicates the D2D discovery service is able to use in the cell.

	For UEs in RRC_IDLE:

-
The eNB may select one of the following options:

-
The eNB may provide a resource pool for UE autonomous resource selection based discovery message announcement in SIB19. UEs that are authorized for sidelink discovery use these resources for announcing discovery message in RRC_IDLE;

-
The eNB may indicate in SIB19 that it supports sidelink discovery but does not provide resources for discovery message announcement. UEs need to enter RRC_CONNECTED in order to request resources for discovery message announcement.
…
A UE if authorised by the NW can announce discovery message in the same as well as other frequencies than the serving cell, in same or different PLMNs. The UE can monitor discovery resources in the same as well as other frequencies than the serving cell, in same or different PLMNs:
· The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE may aim to monitor discovery message. The serving cell may provide in SIB19 a list of frequencies along with PLMN ID on which the UE is allowed to announce discovery message.
· If detailed sidelink discovery configuration and cell (re)selection parameters for other frequencties of same or different PLMN is not provided by serving cell in SIB19, the eNB may indicate if the. UE should read SIB19 and other relevant SIBs on other carriers or the UE should request detailed sidelink discovery configuration from serving cell, if it wants to perform discovery message announcement on those carriers of same or other PLMNs. UE only reads SIB19 and other relevant SIBs of authorised carriers and authorised PLMN:
· Obtaining sidelink discovery configuration by reading SIB19 (and other SIBs) of an inter-frequency and/or inter-PLMN cell shall not affect the UE’s Uu reception on the serving cell(s).



For  V2X service：

	For in coverage UE, when the UE uses UE autonomous resource selection, the eNB can provide the mapping between zone(s) and V2X sidelink transmission resource pools in SIB21.


The presence of SIB21 indicates the V2X service is able to use in the cell.
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