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Discussion
1
Introduction

This contribution discusses on where the time reference information is generated and how the information is delivered from NG-RAN to UE in the CU-DU split NG-RAN architecture. There is no RAN2 detail solution for NR yet, how to support to deliver the time reference information, so in this contribution, the existing LTE specification is considered as well as some RAN2 agreements.

2
Discussion

In RAN2#105 meeting, RAN2 agreed on using unicast RRC signalling to distribute the time reference information as well as the broadcast RRC signalling:
Also in RAN2#105bis meeting, RAN2 agreed further on distributing the time reference information:
	· Confirm that we use LTE rel-15 SIB and RRC unicast based methods for reference time delivery

· The reference time information shall correspond to a reference SFN, explicitly indicated in unicast signalling, FFS if inferred from the transmission of the SIB for SIB signalling.

· R2 assumes the UE shall use the end of the reference SFN value as the precise point in time to which the reference time corresponds.

· FFS whether the reference SFN refers to time in the future, past or whether this need to mandated one way or another. 

· R2 assumes that some propagation delay compensation may be needed for distance > 200m. 

· FFS what would be the method, e.g. based on current TA, and whether this can be left for UE implementation or something need to be specified. 


Observation 1: The timing reference information shall be carried in the unicast RRC message as well as the broadcast RRC message.
If following RAN2 agreements, the time reference information may correspond to a reference SFN even though the broadcast RRC message is used. SFN is known only by the gNB-DU, but the gNB-CU doesn’t know the exact time reference information corresponding to SFN.

Observation 2: Only the gNB-DU can know the time reference information corresponding to SFN.
As discussed for F1 interface, RAN3 decided that the gNB-DU generates MIB and SIB1 messages, but other SIBx messages are generated by the gNB-CU. And the gNB-CU sends the SIBx messages to the gNB-DU by using the F1 Setup and the gNB-CU System Information messages. The F1 Setup and the gNB-CU System information messages carry only the SIBx messages and the value tag, but the scheduling information is not included. The gNB-DU performs the scheduling of SIBx messages, so the gNB-CU doesn’t know when SIBx messages are broadcasted to UEs.
And referring to LTE, the time reference information is carried in SIB16 message, not MIB or SIB1 message. In NR, RAN2 has been discussing that SIB9 message, which is other than MIB and SIB1, would carry the time reference information.

Observation 3: SIBx, e.g. SIB9 message, would carry the time reference information. And currently SIBx messages other than MIB and SIB1 are generated by the gNB-CU, but the scheduling of SIBx messages are determined by the gNB-DU. So the gNB-CU doesn’t know the exact time when the SIBx (e.g. SIB9) message including the time reference information is transmitted.

With observation 1, 2 and 3, if the time reference information for broadcast RRC message is generated by the gNB-CU, the time reference information would be invalid when the UE receives it.

Proposal 1: The time reference information shall be generated by the gNB-DU. And if a SIBx (e.g. SIB9) message is used for carrying the time reference information and the gNB-DU is configured, the gNB-DU re-generates the SIB9 message using the gNB-DU’s time reference information based on the SIB9 message received from the gNB-CU.
In LTE, an unicast LTE RRC message, DL Information Transfer, carries the time reference information. Reusing LTE baseline, a similar NR RRC message, DL Information Transfer, would carry the time reference information in NR. In unicast RRC message, the time reference information consists of the (local) time information and the reference SFN. The reference SFN indicates the reference SFN for the time reference information and the time information indicates at the ending boundary of the SFN indicated by the reference SFN. So the time reference information doesn’t need to include the exact reference time information, but the time reference information corresponding to the SFN boundary
The unicast RRC message shall be generated by the gNB-CU, however, as discussed above, the gNB-CU doesn’t have the time reference information corresponding to the SFN, so currently the gNB-CU is not able to generate the unicast RRC message containing the time reference info by itself. But the gNB-DU manages the time reference information, so the gNB-DU can determine when the update of the time reference information to UE is required. 
Proposal 2: The gNB-DU determines when the update of the time reference information to UE is required and provides the time reference information to the gNB-CU. And then, the gNB-CU delivers the time reference information to the UE by using a unicast RRC message. RAN3 discusses whether to use the existing F1AP message or introduce a new F1AP message to carry the time reference information from the gNB-DU to the gNB-CU.
3
Conclusion
Observation 1: The timing reference information shall be carried in the unicast RRC message as well as the broadcast RRC message.
Observation 2: Only the gNB-DU can know the time reference information corresponding to SFN.
Observation 3: SIBx, e.g. SIB9 message, would carry the time reference information. And currently SIBx messages other than MIB and SIB1 are generated by the gNB-CU, but the scheduling of SIBx messages are determined by the gNB-DU. So the gNB-CU doesn’t know the exact time when the SIBx (e.g. SIB9) message including the time reference information is transmitted.

Proposal 1: The time reference information shall be generated by the gNB-DU. And if a SIBx (e.g. SIB9) message is used for carrying the time reference information and the gNB-DU is configured, the gNB-DU re-generates the SIB9 message using the gNB-DU’s time reference information based on the SIB9 message received from the gNB-CU.
Proposal 2: The gNB-DU determines when the update of the time reference information to UE is required and provides the time reference information to the gNB-CU. And then, the gNB-CU delivers the time reference information to the UE by using a unicast RRC message. RAN3 discusses whether to use the existing F1AP message or introduce a new F1AP message to carry the time reference information from the gNB-DU to the gNB-CU.
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DISCUSSION


P1


-     Samsung think that if unicast and broadcast send the same information there is no benefit for unicast. Docomo think there is R3 impact. 


-     Huawei think that security and differentiation of UEs can be done with Unicast. 


-     Nokia support unicast. 


-     LG, Samsung, Oppo think we don’t need unicast. 


-     LG think it would be ok to use unicast in complement to broadcast. 


-     Vivo think we would need to analyse overhead for unicast.


-     CMCC think we can standardize both, and it is anyway a network choice what to use. 





Unicast RRC signaling is also used to distribute timing information.
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