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1 Introduction

This contribution summarizes the offline discussion on the following topic:

CB: # 89_LTE-NRrelTimingIndication

- clarify usage

- is SFN init time needed?

- check details 

(CT - moderator)

rev in R3-206961
Summary of offline disc R3-206962
2 For the Chairman’s Notes
To follow the majority views, the following is proposed for online discussion and agreement:

Proposal 1: agree to define signaling for LTE-NR timing information exchange between eNB and gNB
Proposal 2: Both directions, LTE to NR and NR to LTE, are needed to exchange the timing reference information
Proposal 3: Regarding the relative timing information between LTE cell and NR cell, both SFTD format and SFN0 with offset are supported.
Propose to agree the following CR:

X2AP CR for TS36.423 in R3-206961 revision of R3-205936
3 Discussion
We sincerely invite our RAN3 colleagues to provide your technical understanding of the few remaining issues as below. Based on the comments collected, we could discuss on the conclusion before next Monday, November 9, 6 PM CET. We hope all the companies could compromise and finalize the summary discussion before the end of this meeting.
3.1 Issue 1: clarify the usage of LTE-NR Reference Timing Indication
LTE FDD is often deployed in non-synchronized mode while the NR TDD is deployed in synchronized mode. The relative timing between LTE FDD cell and NR TDD cell is critical for MR-DC configuration and operation. Lack of accurate timing information between eNB and gNB causes many problems. These problems prevent UE from being configured with MR-DC to enjoy the high NR throughput performance. 
Question 1: Do you agree with below issues if eNB does not know the timing with its neighbor gNB?
a) eNB configured measurement gap for NR measurement does not match with NR’s SSB cycle, which 

· delays or prevents UE from enjoying EN-DC

· impacts NR throughput if EN-DC has been configured because gNB scheduling in measurement gap is missed by UE 

b) Single UL Operation and inference coordination do not work.  
	Company
	Yes/No
	Comment

	China Telecom
	Yes
	As described in [1], without timing offset information between LTE and NR, the probability of SCG addition failure will be significantly increased. 

	Qualcomm
	Yes
	These seriously impact the performance of NR NSA deployment, as we observed in some networks. It may also impact the performance of SA deployment.

	CATT
	Yes

	

	Huawei
	Pending
	If neighbor base stations don’t have a common timing reference point, or if the timing different is not tolerable for DC operation, e.g. SF0 offset between neighbor stations are big, this may cause DC operation failure…


We cannot expect OAM based solution could work well, particularly in inter-vendor deployment. 
In a pair of eNB and gNB, it is possible that only one side knows the relatively time with another. Due to the UE SFTD measurement is optional feature, we cannot assume the SFTD capable UE can be found in a given cell at any time. Up to implementation, gNB may know the relative timing with some of its LTE neighbours, but the neighbour eNB may not know the relative timing with NR cells.
Therefore, without the accurately timing information, it is not possible for the UEs in LTE FDD cell to decode and detect the SSB of NR TDD cell. This prevents UE from being configured with MR-DC to enjoy the high NR throughput performance.
Question 2: Please provide your further views on the usage of LTE-NR Reference Timing Indication.
	Company
	Comment

	CATT
	We agree with the scenarios

	ZTE
	We think it is valuable to introduce LTE-NR Reference Timing Indication.

	China Telecom
	We agree to define signaling for LTE-NR relative timing information exchange between eNB and gNB

	Qualcomm
	Agree to define signaling for LTE-NR reference timing. OAM does not work at least in inter-vendor and small cell scenarios.

	Huawei
	We think it could be useful that LTE and NR know the timing difference between, e.g. SF0 sending time, this could help decide a more accurate EN-DC operation.

	Ericsson
	All it is needed is the SFN0 offset with respect to a fixed reference time. TS38.401 states that:

Unless otherwise mutually agreed by the operators of the cells in non isolated networks and/or unless different SFN initialization offsettings do not affect operators’ networks in the same area, the common SFN initialization time should be 1980-01-06T00:00:19 International Atomic Time (TAI).
Hence, the common reference time agreed in RAN3 is 1980-01-06T00:00:19 International Atomic Time (TAI). All it is needed is that nodes signal their SFN0 offset with respect to such reference time for a given cell. 


3.2 Issue 2: the direction of exchanging timing reference information
According to the comments during the online discussion, the direction of exchanging timing reference information needs to be discussed separately. 
· NR gNB: The current 6ms inter-RAT measurement gap is enough to detect LTE PSS/SSS in any case.
· LTE eNB: Due to the default SSB periodicity is 20ms, the eNB cannot configure 20ms inter-RAT measurement gap to detect NR SSB. And default NR measurement gap is just 2ms in current network. So if the inter-RAT measurement gap does not cover fully NR SSB, UE cannot detect the NR cell.
Based on the above analysis, the direction of exchanging information is from NR to LTE.
Question 3 : Please provide your further views on which direction of LTE-NR relative timing information exchanging is needed.

a) LTE to NR

b) NR to LTE

c) Both direction
	Company
	Options
	Comment

	CATT
	b
	Agree with the analysis that the direction of exchanging information is from NR to LTE

	ZTE
	b
	Share the same view as CATT. We also agree to add the exchanging information from NR to LTE.

	China Telecom
	Both B and C are OK
	In current EN-DC network, Option B is OK. However, in order to support multiple combinations for TDD and FDD DC in future , it would make sense to support C.

	Qualcomm
	both
	Agree with China Telecom

	Huawei
	both
	

	Ericsson
	C)
	It is possible for both LTE and NR to configure short measurement gaps, hence the information is needed in both directions. 


3.3 Issue 3: Signaling options to indicate the LTE-NR relative timing information
As described in [1], there are following options to indicate the relative timing information over X2/Xn.:
· Option 1: SFTD format (P1 in 5937, the relative timing information between LTE cell and NR cell can be exchanged over X2/Xn in SFTD format)
· Option 2a: SFN Initialisation Time IE defined in LPPa. (P2 in 5937, if LTE and NR share same timing reference (e.g. GPS), the existing SFN Initialisation Time IE as defined in LPPa can be reused to indicate the reference time of the node to peer)

· Option 2b: Time reference should be e.g. UTC, IET, etc. 
Question 4: Please provide your further views on options 1/2a/2b.
	Company
	Comment

	CATT
	We have a preference on option 1 

	ZTE
	Option 1 is preferred.

	China Telecom
	We prefer Option 1

	Qualcomm
	Option 1.
However, we would also be ok if both were supported in standard, so operator has flexibility (e.g. option 2 is fine if common time base is available)

	Huawei
	Before answering this question, we may need to discuss the solution, i.e. whether there is a need to exchange the info or not, if there is common timing reference point available at both gNB and eNB, or UE could report SFTD info.

	Ericsson
	We would like to have more discussions to check the need for this information. In any case, as answered already before, all it is needed is the SFN0 offset with respect to a fixed reference time. TS38.401 states that:

Unless otherwise mutually agreed by the operators of the cells in non isolated networks and/or unless different SFN initialization offsettings do not affect operators’ networks in the same area, the common SFN initialization time should be 1980-01-06T00:00:19 International Atomic Time (TAI).
Hence, the common reference time agreed in RAN3 is 1980-01-06T00:00:19 International Atomic Time (TAI). All it is needed is that nodes signal their SFN0 offset with respect to such reference time for a given cell.


4 Conclusion, Recommendations [if needed]
If needed
5 References

	R3-205937
	Discussion on the LTE-NR Relative Timing Indication over X2/Xn (China Telecom, Qualcomm Incorporated, ZTE,CATT)
	discussion



	R3-205938
	CR to TS36.423 on the LTE-NR Relative Timing indication (China Telecom, Qualcomm Incorporated, ZTE,CATT)
	CR1544r, TS 36.423 v16.3.0, Rel-16, Cat. F




