3GPP TSG-RAN WG2 Meeting #126
R2-2404458
Fukuoka, Japan, May 20-24th, 2024
Agenda item:

8.5.3
Source:

Lenovo
Title:

Scenarios, configuration, and camping
Document for:

Discussion and Decision

1. Introduction
RAN1 has already started this study and RAN2 made some progress in RAN2#125bis. We should further build-up on this as system information is mainly RAN2 area.
This document intends to focus on prioritizing certain Scenarios, provisioning of SIB1-request configuration, SIB-1 on-demand provisioning and our fundamental RRC Idle mode camping topics. In the end an attempt is made to establish terminologies, to channelize RAN2 study.
2. Discussion
Following agreements were reached in RAN2#125bis:
	Agreements on on-demand SIB1:

1. At least RAN2 starts scenario 1a (Cell A SIB assisted intra-cell WUS. And WUS and SIB1 is sent to/from NES cell). Other scenarios are not excluded.

2. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.

3. UL WUS configuration includes at least RACH configuration.

4. A UE needs to know a UL WUS configuration to request SIB1 of which cell.

5. Existing Msg 1 based on-demand procedure is reused for on-demand SIB1 acquisition procedure. FFS on Msg 3. FFS if / when the UE monitors the OD-SIB1 upon reception of RAR. FFS: whether introduce specified UE behavior if RACH failure of OD-SIB1 request.
1. The UE first should acquire valid SIB1 (e.g. via SIB1 request) for camping to NES cell (if the UE knows the cell doesn’t broadcast SIB1 and supports on-demand SIB1).


This paper starts with an on-demand SIB1 request scenario description.
Scenarios
Following 4 scenarios were described in R2-2402859:
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Figure 1: 4 scenarios for on-demand SIB1 provisioning
Scenario 1a and 1b
Both these scenarios are useful since in majority of cases there will be at least one cell neighbouring the NES cell that might be used as an Anchor cell. We (RAN2) need to ensure that we design the solution with following things in mind:
1) The solution should not overburden Cell-A i.e., no point in replicating the SIB1 transmission from NES Cell to Cell-A

2) The latency of SIB1 acquisition will impact user experience ultimately, especially when it comes to making EM calls.

Given this we suggest that RAN2 study SIB1 provisioning both from NES cell and Cell-A.

Proposal 1: RAN2 study SIB1 provisioning both from NES cell and Cell-A.
Scenario 2

In this scenario that SIB1-request configuration is sent to the UE in RRC release message of a previous cell. This seems a sub-optimal scenario since at the time of transitioning to RRC Idle it is difficult to imagine when the UE will need the SIB1-request configuration of a NES cell: never/ in 2 hours/ in 20 milliseconds? Since SIB1 may potentially change very quickly and one can’t predict UE’s future geometry/ mobility, we propose:
Proposal 2: RAN2 may not study scenario 2.

Scenario 3 (Standalone)
In our view and as expressed by many other companies in RAN2#125bis, scenario 3 is very important because of the following reasons:

a) A UE may not always find Cell A first, if at all, as it depends ultimately on UE geometry. If not supported it will create issues including delays and adverse impact to user experience when the UE attempts to recover from out of coverage, performs cell selection in different scenarios including in RRC Connected for reestablishment, transitioning to RRC Idle etc.

b) In addition, ensuring perpetual and ubiquitous availability of Cell A can greatly constrain deployment and thereby hinder energy saving coming from on-demand transmission of SIB1 as the operator would need to provide overlapping coverage. 
c) Interestingly, if scenario 1A can be made to work, perhaps the solution can be reused in other scenarios/ situation irrespective of the availability of Cell A.

Observation 3a: Availability of Cell A can’t be easily ensured as it depends ultimately on UE geometry. 
Observation 3b: Ensuring universal and ubiquitous availability of Cell A can greatly restrict energy saving coming from on-demand transmission of SIB1.

Proposal 3: RAN2 kindly study should start with the standalone scenario (Scenario 3 where the UE does not have access to Cell A).
How’s Scenario 3 feasible?

It is reasonable to doubt since WID [RP-234065 Rel-19 WID Network Energy Saving] prohibits SSB modification to support on-demand SIB1 for UEs in idle/inactive mode:
	· Note: No modification of SSB will be discussed under this objective


Proponent believes, along with other companies that this is indeed feasible to signal to UEs that a cell is providing SIB1 on on-demand basis. And as a further step even the SIB1-request configuration (WUS configuration) can be provided using current available MIB fields and the choice of picking up some specified RACH (Msg1 transmission/ Msg2 reception) configuration need not be restricted to a couple of indices in a pre-configured table. In fact, using a combination of a few reserved PCIDs, pdcch-ConfigSIB1 and ssb-SubcarrierOffset can be used to enable sufficient configuration possibilities. RAN2 can further ensure that reserved PCIDs are usable even by operators not interested in on-demand SIB1 provisioning. Since this is more in RAN1 domain, their specifications maintain detail of SSB, including pdcch-ConfigSIB1 and ssb-SubcarrierOffset transmission, it is best that they start with this study.
Proposal 4: RAN2 liaise with RAN1 at this stage to request study on feasibility of Scenario 3 (“Case 1: Option 1+A+X” in RAN1 agreement).
How many NES Cells can be there?

There’s no reason to design a system that can only support requesting/ providing SIB1 of only one NES Cell at a time! We would agree that it’s a network energy saving work. Still being a UE vendor, we would argue that excessive UE energy dissipation must be avoided. For example, if for cell selection UE goes on to request SIB1 for each cell that it comes across, the battery will be diminished by the time a camping might become possible. There must be a possibility to request for SIB1 of one or more NES Cells in the same request for scenarios 1a and 1b.
Proposal 5: RAN2 kindly study requesting on-demand SIB1 of one or more NES Cells in the same request for scenarios 1a and 1b.

SIB1-request configuration
At least the following options for providing SIB1-request configuration of an NES cell to a UE exist:

a) From Cell A (Scenarios 1a and 1b): The most obvious option is to receive SIB1-request configuration of an NES cell from Cell A. This however is likely increasing broadcast signalling load especially assuming that this configuration information needs to sit in SIB1 of the Cell A, or some other SIB which is broadcasted regularly i.e., not requiring the UE to make an on-demand request to Cell A to even obtain the SIB1-request configuration for NES Cell. An on-demand request for even “SIB1-request configuration” wastes UE battery and at the same time delays cell reselection to NES Cell and most importantly can’t be used for cell selection procedure where the UE detects the NES Cell first (while transitioning to Idle mode from RRC Connected or from Out of Service).
Observation 6a: Requiring on-demand request to even obtain “SIB1-request configuration” has many issues (consumes UE battery, delays cell reselection and most importantly can’t be used for cell selection procedure).

Observation 6b: Broadcasting SIB1-request configuration of an NES cell from Cell A increases signalling load of the Cell A and offsets energy saving gains. If the SIB1-request configuration needs to be broadcasted by Cell A, it should be kept at absolute minimum. 

The following can therefore be used as guiding principal for our further study:
Proposal 6: UE should not be required to make on-demand request to obtain “SIB1-request configuration”. 

Proposal 7: SIB1-request configuration size should be minimized if this is to be broadcasted in Cell A to support scenarios 1a and 1b.
Following other options exist:
b) Pre-configured: Preconfiguration is widely used in sidelink communication but reusing preconfiguration for SIB1-request configuration provisioning can be seen as too restrictive and may take away some PRACH resource unless further study reveals otherwise. This is however very signalling efficient and therefore can’t be ruled out at this early stage.
c) From NES cell: Since NES Cell needs to be save energy by not broadcasting SIB1 regularly, obtaining SIB1-request configuration must be from SSB. The Study however is clear that “No modification of SSB will be discussed under this objective”, it is therefore interesting to see if and how NES Cell can itself provide SIB1-request configuration. This is worth studying.
Proposal 8: Study following options for providing SIB1-request configuration of a NES cell:

a) From Cell A 
b) Pre-configured 

c) From NES cell (e.g., from SSB, without modifying it)


RACH configuration of on-demand SIB1 for Scenario 1a, 1b

It was agreed that RAN2 assume that:
1. RAN2 assume that RACH procedure is reused for UE to request on-demand SIB1.

2. UL WUS configuration includes at least RACH configuration.

3. A UE needs to know a UL WUS configuration to request SIB1 of which cell. 

The starting index of Random-Access Preamble(s) is configured for each on-demand SI request in NR. We can reuse the procedure based on the agreements in RAN2#125bis. Then, the starting index of the RACH configuration of on-demand SIB1 can be configured to indicate a preamble is to request SIB1 of which cell.

Proposal 9: The starting index of the RACH configuration of on-demand SIB1 can be configured to indicate a preamble is to request SIB1 of which cell. 

Providing SIB1 (contents)

SIB1 can occupy lots of space and providing it (even in curtailed form) in broadcasted fashion in Cell A must be avoided in scenario 1a and 1b. Scenario 3 can take care of this by broadcasting of SIB1 on demand basis, and therefore has an advantage over scenarios 1a and 1b.
Proposal 10: RAN2 study should focus on minimizing and possibly avoiding broadcasting of SIB1 (i.e., content of SIB1) of NES Cell by Cell A in scenarios 1a and 1b.
Triggers for Requesting SIB1
Cell selection: 
Proponent agrees that NES R19 is a network energy saving work but if for cell selection UE goes on to request SIB1 for each cell that it comes across after power on or when transitioning to RRC Idle from Connected, or when T311 in running etc., the battery will be diminished by the time a camping might become possible. RAN4 requirements will also not allow the UE so much time for having a sluggish implementation where SIB1 of many NES Cells is requested on hit and trial basis. In some cases, the SIB1 request might fail due to say UE geometry, in other cases the SIB1 is acquired but it turns out that the UE may not camp there due to PLMN restriction, forbidden TAs, RAN slicing related issues, or just that after SIB1 acquisition UE determines that the cell selection criteria are not fulfilled, [clause 5.2.3.2 of TS 38.304]. 

Cellular coverage is very important and even an emergency call can’t be initiated if the UE is not yet camped. So, RAN2 should strive to enable the UE to camp in ASAP way. 

Observation 11a: Requesting SIB1 of any and every NES Cell for cell selection can lead to un-necessary battery wastage.
Observation 11b: RAN4 requirements may not allow UE so much time for having a sluggish implementation where SIB1 of many NES Cells is requested on hit and trial basis. Cell selection should be done on ASAP basis to serve emergency call, if needed.
Quite often coverage is very important and even an emergency call can’t be initiated if the UE is not yet camped. So, RAN2 should strive to enable the UE to camp in ASAP way. 

A better way seems that UE determines if there’s a cell for which it does not have to request SIB1 – a suitable or even an acceptable regular cell can be chosen for camping. UE should consider requesting SIB1 of a NES Cell only if there's no regular cell available. RAN4 performance requirements should be specified accordingly.
Proposal 11: For performing cell selection, UE should consider requesting SIB1 of a NES Cell only if there's no “regular” cell (suitable or acceptable) available.
Cell reselection: 
Use current principles (If the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ) to decide if intra/ inter frequency measurements need to be performed.
For cell reselection we should keep our age-old best cell principle as much as possible but for Best Cell principal evaluation all cells should be compared on the same ground i.e., when related information for all cells including measurement and SIB1 is available. 

If the best ranked cell is R19 NES Cell UE should go on and request SIB1. Here we assume Network can ensure SIntraSearchP and SIntraSearchQ are sensible to allow time to the UE to acquire SIB1 of NES Cell.
Proposal 12: For cell reselections, reuse current principles (If the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ) to decide if intra/ inter frequency measurements need to be performed can be reused.
Proposal 13: Best Cell principal should be kept for cell ranking and the principal is applied only when related information for all cells including measurement values and SIB1 is available.
Proposal 14: If the best ranked cell is R19 NES Cell UE should go on and request SIB1.
Terminology

RAN1 has started using some terms already and it would be in our interest not to develop new terms:
· Cell A: A cell that is periodically transmitting at least its own SIB1

· NES Cell: A cell that may transmit SIB1 transmission in response to UL WUS from a UE

Proposal 15: RAN2 can adopt RAN1 agreed terms “Cell A” for an anchor cell and “NES Cell” for a non-anchor cell not transmitting SIB1 regularly.

Further we may use the following terms:

1. “SIB1-request configuration” is the configuration for requesting SIB1 of the NES Cell. This includes possibly the PRACH configuration (or the like depending on RAN1 progress).
2. “SIB1 request” can be used for an on-demand request for SIB1 of one or more NES Cell(s). This can be a Msg1/ MsgA (assuming RACH is agreed in RAN1) and/ or a new/ existing RRC CCCH message (Msg3), MAC CE etc., to be decided later.

3. Term “SIB1 provisioning” can be used to designate the provisioning of SIB1 of NES Cell. Whether this is using broadcast mode or Msg2/ Msg4/ MsgB from Cell A or from NES Cell directly, can be studied subsequently.

Proposal 16: Terms “SIB1-request configuration”, “SIB1 request” and “SIB1 provisioning” maybe used at least for RAN2 discussion.
Conclusion

In this contribution, the following proposals are given based on the discussion:
Proposal 1: RAN2 study SIB1 provisioning both from NES cell and Cell-A.

Proposal 2: RAN2 may not study scenario 2.

Scenario 3 (Standalone)

Observation 3a: Availability of Cell A can’t be easily ensured as it depends ultimately on UE geometry. 

Observation 3b: Ensuring universal and ubiquitous availability of Cell A can greatly restrict energy saving coming from on-demand transmission of SIB1.

Proposal 3: RAN2 kindly study should start with the standalone scenario (Scenario 3 where the UE does not have access to Cell A).

How’s Scenario 3 feasible?

Proposal 4: RAN2 liaise with RAN1 at this stage to request study on feasibility of Scenario 3 (“Case 1: Option 1+A+X” in RAN1 agreement).

How many NES Cells can be there?

Proposal 5: RAN2 kindly study requesting on-demand SIB1 of one or more NES Cells in the same request for scenarios 1a and 1b.

SIB1-request configuration 

Observation 6a: Requiring on-demand request to even obtain “SIB1-request configuration” has many issues (consumes UE battery, delays cell reselection and most importantly can’t be used for cell selection procedure).

Observation 6b: Broadcasting SIB1-request configuration of an NES cell from Cell A increases signalling load of the Cell A and offsets energy saving gains. If the SIB1-request configuration needs to be broadcasted by Cell A, it should be kept at absolute minimum. 

Proposal 6: UE should not be required to make on-demand request to obtain “SIB1-request configuration”. 

Proposal 7: SIB1-request configuration size should be minimized if this is to be broadcasted in Cell A to support scenarios 1a and 1b.

Proposal 8: Study following options for providing SIB1-request configuration of a NES cell:

a) From Cell A 

b) Pre-configured 

c) From NES cell (e.g., from SSB, without modifying it)


RACH configuration of on-demand SIB1 for Scenario 1a, 1b

Proposal 9: The starting index of the RACH configuration of on-demand SIB1 can be configured to indicate a preamble is to request SIB1 of which cell. 

Providing SIB1 (contents)

Proposal 10: RAN2 study should focus on minimizing and possibly avoiding broadcasting of SIB1 (i.e., content of SIB1) of NES Cell by Cell A in scenarios 1a and 1b.

Cell selection: 

Observation 11a: Requesting SIB1 of any and every NES Cell for cell selection can lead to un-necessary battery wastage.

Observation 11b: RAN4 requirements may not allow UE so much time for having a sluggish implementation where SIB1 of many NES Cells is requested on hit and trial basis. Cell selection should be done on ASAP basis to serve emergency call, if needed.

Proposal 11: For performing cell selection, UE should consider requesting SIB1 of a NES Cell only if there's no “regular” cell (suitable or acceptable) available.

Cell reselection: 

Proposal 12: For cell reselections, reuse current principles (If the serving cell does not fulfil Srxlev > SIntraSearchP and Squal > SIntraSearchQ) to decide if intra/ inter frequency measurements need to be performed can be reused.

Proposal 13: Best Cell principal should be kept for cell ranking and the principal is applied only when related information for all cells including measurement values and SIB1 is available.

Proposal 14: If the best ranked cell is R19 NES Cell UE should go on and request SIB1.

Terminology

Proposal 15: RAN2 can adopt RAN1 agreed terms “Cell A” for an anchor cell and “NES Cell” for a non-anchor cell not transmitting SIB1 regularly.

Proposal 16: Terms “SIB1-request configuration”, “SIB1 request” and “SIB1 provisioning” maybe used at least for RAN2 discussion.
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