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1
Introduction

During previous RAN3 meetings, SHR for inter-RAT was discussed and the following agreements were taken:

SHR for intra-system inter-RAT, HO from NR to LTE will be treated first
T310 and T312 related triggers are to be considered for inter-RAT SHR from NR to LTE
RAN3 thinks that at least the following parameters can be useful for optimizing inter-RAT successful handover from NR to LTE. LS RAN2 to confirm and request support. Whether the existing IEs defined in Rel-17 for intra-NR SHR can be reused is up to RAN2 decision.

· Source NR cell information

· Target LTE cell information

· Measurement results for source, target and neighbours

· Cause to indicate which inter-RAT SHR triggering condition was met
· UE location Information
RAN3 thinks that all CHO related information in intra-NR SHR (e.g., time from CHO configuration to execution) is not applicable for inter-RAT SHR.
An LS was also sent to RAN2 asking if LTE specifications should be impacted and if T304 trigger needs to be supported, among other things. Thus, some of the “to be continued” topics may need to wait for an answer from RAN2 before further progress. This paper will therefore focus on topics not yet discussed or not waiting for RAN2 progress.
Discussions about SPCR (Successful PScell change Report) also occurred and the following agreement were taken:
SPCR for NR-DC, including: 
· SN- and MN-initiated classic PSCell change / CPC

· intra-SN classic PSCell change / CPC

· classic Addition / CPA
HO with SN change are not prohibited, but possibly addressed once the basic solution for SPCR is known.
The following information can be included as part of SPCR (parallel discussion happening in RAN2 as well, no need to LS RAN2 if already agreed in RAN2)

a.
Source PSCell information, in case of PSCell change/CPC

b.
Target PSCell information

c.
SPCR cause

d.
Latest measurement results

e.
Location information of the UE

f.
Time elapsed between the CPAC execution and reception of CPAC configuration, in case of CPAC

T310 of SCG and T312 of SCG are not considered as SPCR triggers for classic PSCell addition or CPA (since there is no source SN undergoing RLF).
An LS was also sent to RAN2 asking if SPCR will be fetched immediately or can be delayed for as long as the SHR (i.e. SHR), among other things. Also, RAN2 agreed to rename SPCR into SPR, to include the SN addition cases. In this paper we will continue the discussion on the agreed scenarios and continue analyzing RAN3 impacts.
2
Discussion

2.1 Inter-RAT SHR
During RAN3#117bis an LS (R3-226003 [1]) was sent to RAN2 asking about RAN2’s opinion on Inter-RAT SHR from NR to E-LTE. RAN2 is working on this topic and RAN3 needs to wait for the response before continuing the discussion on LTE impact and T304 trigger.

However, and in the meantime, it is not excluded to start discussing additional information which might be added to the SHR, to further improve the source node’s ability to choose the correct target. 

The performance of the handover execution (in terms of handover interruption time) toward a target cell depends partly on the RA performance, in terms of number of RA attempts or, in general, the latency caused by the RA procedure as core procedure of the handover execution phase. Currently, the source gNB cannot select a suitable target cell based on the induced handover interruption time. Hence the handover decisions may lead to sub-optimal performance for inter-RAT handovers. 
To improve NR-to-LTE handovers using SHR, it is proposed to supplement SHR with new information on RA procedure, such as:

1. A counter for the number of RACH attempts made for the successful handover.

2. A flag on whether contention was present during the RACH procedure or not. 

Although this new information cannot help the target (LTE) node, it can improve the performance of the source (NR) node. In this way, the source node can better judge which target node it should hand over UEs to.

Proposal 1.1: For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RACH attempts made for the successful handover.

Proposal 1.2: For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.

2.2 Successful PSCell change/addition Report (SPR)
During RAN3#117bis-e, some topics were captured as “to be continued”:

1. Root cause analysis for SPCR should be done by the node deciding the SPCR trigger.
2. FFS whether to also include the following in Successful PSCell Change Report:

· PCell information, in case of MN initiated PSCell change/CPC

· Information that PSCell change was MN-initiated or SN-initiated

· Time between CPC execution and report retrieval

· C-RNTI (MN, target SN, source SN)

3. FFS whether the objective of SPCR is to optimize T310/T312/T304 configuration or to optimize PSCell change/addition configuration. Way forward is as below:

· If the objective of SPCR is to optimize T310/T312/T304 configuration, the node which configures the timers decides the SPCR triggers. 

· If the objective of SPCR is to optimize PSCell change configuration, the node which initiates the PSCell change/addition decides the SPCR triggers

However, for most of these topics, RAN2 response to LS in [1] is needed. For example, in the LS, Q8 states:

Q8. Which node (MN or SN) sends the Successful PSCell Change/Addition configuration to the UE?
This question needs to be answered by RAN2 first, before RAN3 can conclude on which node decides the SPR triggers (see topic 3 above).

Regarding the additional information to be added in the SPR, which are FFS for now, RAN3 needs to wait for RAN2 response on Q6 and Q7:

Q6. Whether the SPCR can be stored at the UE and sent later to the gNB or is sent immediately after the successful PSCell change or addition?

Q7. Which node (MN or SN) retrieves the SPCR from the UE?

Depending on RAN2 response, the node fetching the SPR may still have the UE context, and therefore this additional information will not be needed in the SPR itself (because it is part of the UE Context).

Proposal 2.1: Wait for RAN2 progress before discussing which node decides the SPR triggers and before discussing the additional information for the SPR marked as FFS during RAN3#118
However, and in the meantime, it is not excluded to start discussing additional information which might be needed in the SPR. There exist some information and measurements at the UE that the network has only rough estimation of, even if the UE context is kept. Moreover, this information is valuable for the network and CPAC configuration optimization. One example of such information is CPAC status i.e.:
· the time duration elapsed between fulfilling the two CPAC execution events e.g., A3 and A5 events

· the first fulfilled event e.g., A3 or A5 events 

Hence, the UE status that does not exist in UE context in the network, should be reported by the UE in the SPR report.
Proposal 2.2: UE reports the following information in the SPR and RAN2 should be informed of this decision:
· The time elapsed between the two CPAC execution events e.g., A3 and A5 
· The first fulfilled event e.g., A3 or A5
The last topic to be discussed is: which node performs the root cause analysis. A generic wording, trying to comply with all the possible answers from RAN2 about which node will configure the SPR, was proposed during RAN3#117bis-e:

Root cause analysis for SPCR should be done by the node deciding the SPCR trigger

This was not agreed because some companies want to know which node decides the SPR triggers. But this wording is generic enough so that it covers both possibilities (i.e. the node configuring the timers, or the node triggering the PSCell addition/addition).

It is also logical that a node configuring a report logging the result of its actions receives this report, in order to analyze the consequences of its actions.

Proposal 2.3: Root cause analysis for SPCR should be done by the node deciding the SPCR trigger

3
Conclusion
SHR for intra-system inter-RAT and SPR have been discussed further and the following observations and agreements have been made:

SHR for intra-system inter-RAT:

Proposal 1.1: For Inter-RAT handover from NR to LTE, augment the SHR with a counter for the number of RACH attempts made for the successful handover.

Proposal 1.2: For Inter-RAT handover from NR to LTE, augment the SHR with a flag on whether contention was observed for the successful handover.
Successful PSCell Report (SPR):
Proposal 2.1: Wait for RAN2 progress before discussing which node decides the SPR triggers and before discussing the additional information for the SPR marked as FFS during RAN3#118
Proposal 2.2: UE reports the following information in the SPR and RAN2 should be informed of this decision:
· The time elapsed between the two CPAC execution events e.g., A3 and A5 
· The first fulfilled event e.g., A3 or A5
Proposal 2.3: Root cause analysis for SPCR should be done by the node deciding the SPCR trigger
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