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1. Introduction 
This document provides the report of the following email discussion.
· [POST121][105][IoT NTN Enh] Neighbour cell assistance information (Qualcomm) 

Scope: Discuss the possible content of neighbour cell assistance information and whether this should be included in an existing or new SIB

Intended outcome: report of the email discussion

Deadline:  Long

2. Discussion 

Content of the neighbor cell assistance information

RAN4 has sent LS in [1] indicating that following information is helpful for UE to perform neighbor cell measurements. 
Similar as NR NTN, the mobility and measurement requirements for IoT NTN apply provided that valid information for the neighbour/target cell is made available to the UE.
Accordingly, the Rel-18 WID is updated to include the signaling details for neighbor satellite information. 

In addition, the common TA parameters should also be provided as optional parameters as clarified by RAN4 in [1]. There are also discussions on time and location-based enhancements for neighbor cell measurements and cell reselection procedure, for which, additional information like beam information or reference location will need to be provided for the neighbor cell.
Q1. In addition to ephemeris and optional epoch time of the satellite associated with a neighbor cell, what other parameters can be optionally broadcast as neighbor cell assistance information?
(1) Validity duration

(2) Common TA parameters

(3) For moving cell, footprint information

(4) For fixed cell, satellite start time and stop time

(5) Reference location and distance threshold/radius

(6) Others

(7) Note: List of frequencies/cells, satellite IDs are addressed in Q2 and Q3.

	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	


In NR, the list of neighbor cells is provided which created long discussion on associating neighbor cell and corresponding satellite. In IoT NTN case, the other option is to provide list of satellite and include the frequency and list of cells under each satellite information. The absence of ephemeris can also be defined as it is possible that the neighbor cell is also associated with the serving satellite. An example is shown below.
SatelliteInfoList-r18 ::=
SEQUENCE (SIZE (1..maxSat-r17)) OF SatelliteInfo-r18
SatelliteInfo-r18::=


SEQUENCE {


satelliteId-r18



INTEGER (0..255),


ephemerisInfo-r18


CHOICE {



orbitalParameters-r18


EphemerisOrbitalParameters-r18,


    epochTime-r18




SEQUENCE {



     startSFN-r18




INTEGER (0..1023),



     startSubFrame-r18



INTEGER (0..9)


          }


OPTIONAL
-- Need OR


}



OPTIONAL,
-- Need OP

carrierFreqList-r18


CarrierFreqList-r18
OPTIONAL,
-- Need OP

nta-CommonParameters-r18


SEQUENCE {



nta-Common-r18




INTEGER (0..8316827)

OPTIONAL,
-- Need OP



nta-CommonDrift-r18



INTEGER (-261935..261935)
OPTIONAL,
-- Need OP



nta-CommonDriftVariation-r18
INTEGER (0..29479)


OPTIONAL
-- Need OP


} 



OPTIONAL,
-- Need OP


ul-SyncValidityDuration-r18

ENUMERATED {s5, s10, s15, s20, s25, s30, s35, s40,













s45, s50, s55, s60, s120, s180, s240, s900} OPTIONAL,
-- Need OP


footprintInfo-r18


SEQUENCE {



referencePoint-r18


SEQUENCE {




longitude-r18



INTEGER (-131072..131071),




latitude-r18



INTEGER (-131072..131071)



} OPTIONAL,
-- Need OR



radius-r18




INTEGER (1..256)




OPTIONAL
-- Need OR


}



OPTIONAL,
-- Need OP

serviceInfo-r18



SEQUENCE {



t-ServiceStart-r18



TimeOffsetUTC-r17



OPTIONAL,
-- Need OR



t-ServiceStop-r18



TimeOffsetUTC-r17



OPTIONAL
-- Need OR



}



OPTIONAL
-- Need OP
}
CarrierFreqList-r18 ::=

SEQUENCE (SIZE (1..maxFreq)) OF CarrierFreqInfo-r18
CarrierFreqInfo-r18 ::=
SEQUENCE {


FreqNeighCellList-r18



SEQUENCE (SIZE (1..maxCellInter)) OF PhysCellId


OPTIONAL,

-- Need OR


...

     }

Q2. How should the list of frequencies and list of cells associated with a satellite be included?

(1) Similar to NR, list of neighbor cells and associate each cell with the frequency and satellite information.

(2) Similar to SIB32, list of satellites and include list of frequencies/cells for each satellite. Absence of ephemeris could mean serving satellite.

	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	


It may not be possible to broadcast all neighbor satellites information due to TBS size limit. When configuring measurement in connected mode, it is possible that network may want the UE to perform measurement of the cell associated with the satellite whose information is not being broadcast. In this case network can provide all necessary satellite information via dedicated information. However, it is possible that the network wants UE to perform the measurement of the cell associated with the satellite whose information is already being broadcast, in this case signaling overhead can be reduced by just providing satellite ID.

Q3. Do you agree to include satellite ID (as done in SIB32) such that this could be provided to UE via SIB3/4/5 or via RRC for connected mode measurements? 
	Company
	Yes/No
	Comments

	
	
	

	
	
	

	
	
	


Existing SIB vs new SIB
The other debate now is where to signal additional information such as ephemeris, epoch time and possibly many other parameters such as common TA, list of frequencies/cells, service time, reference location etc. that apply ONLY to the Rel-18 UEs as legacy UEs (i.e., Rel-17 UEs) won’t understand this information. One simple option is to extend the existing SIB, i.e., SIB31 to include addition neighbor cell information and the other option is to introduce new SIB to carry the neighbor cell information. There are also other options raised, such as repurposing the SIB32 for neighbor cell measurement or extending SIB3/4/5.

More information on each option is provided in the table.

	Option#1: extend SIB31
	Option#2: New SIBxx (i.e., another SIB32 version for measurement purpose)
	Option#3: extend existing SIB3/4/5
	Option#4: Repurpose SIB32

	1. Additional burden for legacy UEs (Rel-17 UEs) to acquire the larger TBS SIB with contents that must be discarded.

2. SIB31 is essential, and UE needs to acquire it and maintain it, however the neighbor cell information is not.

3. Larger the TBS, larger the number of repetitions required. This can negatively impact initial access delay.


	1. Not essential for initial access. Up to UE when to acquire and how to maintain.

2. Not subject to SIB update notification procedure

3. Network will have flexibility in scheduling and new SIB can be scheduled with larger periodicity unlike SIB31

4. Legacy UE does not need to acquire

5. it is possible for network to schedule SI message including essential SIBs together for initial access as SIB31 TBS size remains unchanged.
- SIB1+SIB2+SIB31 or

- SIB1 + SIB31 or

- SIB2 + SIB31
	For each inter-frequency or intra-frequency cell, satellite information needs to be provided. This could lead to more signaling overhead and complexity.
	1. This does not work as legacy UEs will assume the discontinuous coverage is enabled, that will be wrong design.

2. The UEs not supporting discontinuous coverage, will not even try to acquire SIB32.


Q4. Where (in which SIB) the neighbor cell/satellite information should be broadcast?

(1) Extend SIB31.

(2) New SIBxx.

(3) Extend SIB3/4/5.

(4) Repurpose SIB32

	Company
	Options
	Comments

	
	
	

	
	
	

	
	
	


Q5. If answer to Question 4 is (1) i.e., extend SIB31, how to address the following issues?

Issue#1: TBS size limit is 1000 bits and SIB31 is essential. Legacy Rel-17 UEs will have burden to maintain valid SIB31 with most of the content being discarded from SIB31.
Issue#2: As size of SIB31 grows larger, it may not be possible to schedule SIB31 in a SI message with essential SIBs such as SIB1 and SIB2. This can add network constraint in SIB31 scheduling with shorter periodicity to reduce initial access delay. Otherwise, UE will suffer with larger initial access delay to initiate random access.
	Company
	Comments on issue#1
	Comments on Issue#2

	
	
	

	
	
	

	
	
	


Q6. Any other issues to cover?

	Company
	Comments 

	
	

	
	

	
	


3. Conclusion

No table of contents entries found.
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