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1
Introduction

During RAN3#117-e, SHR for inter-RAT was discussed and the following agreement was taken:

SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

In this paper we will continue the discussion on the scenarios and start analyzing its RAN impacts.

A discussion 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.
It is clear from these agreements that this new report will also support SN/PSCell Addition, therefore in this paper the name SPR (Successful PScell Report) will replace SPCR.

In this paper we will continue the discussion on the agreed scenarios and start analyzing its RAN impacts.
2
Discussion

2.1 Inter-RAT SHR
During RAN3#117 it was agreed that:

1) SHR for intra-system inter-RAT, HO from NR to LTE will be treated first

In this paper, we will first look at Inter-RAT SHR from NR to LTE, and later on Inter-RAT from LTE to NR.

The Rel-18 SON WID New WID on further enhancement of data collection for SON (Self-Organising Networks)/MDT (Minimization of Drive Tests) in NR standalone and MR-DC (Multi-Radio Dual Connectivity) [1] says:
“The objective of this work item is to specify data collection enhancement in NR for SON/MDT purpose.”, and

“- Support of SON/MDT enhancements for [RAN3, RAN2]:

· …
· Successful Handover Report (e.g. inter-RAT)”
The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA.

Observation 1.1: The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA
This observation implies that only the gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to LTE.

Proposal 1.1: The gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to LTE

Intra-NR SHR is triggered based on three timers, T304, T310 and T312, see TS 38.331 clause 5.7.10.6 [2]. Triggering is done if a timer has reached a threshold of the full timer value. Also, the value of timer T304 is determined by the target cell, while timers T310 and T312 are determined by the source cell. For NR-to-LTE SHR, the target cell is an LTE cell, therefore only timers T310 and T312 are available. 
Observation 1.2: Compared to Intra-NR SHR, only timers T310 and T312 are configured by the gNB for Inter-RAT SHR from NR to LTE
Furthermore, there is a general consensus in RAN3 to avoid or even refrain from changing LTE specifications.

For these reasons, we propose to use only timers T310 and T312 for Inter-RAT SHR from NR to LTE.

Proposal 1.2: Use only thresholds based on timers T310 and T312 for Inter-RAT SHR from NR to LTE
For Intra-NR SHR, when a SHR has been generated for a handover, the target gNB gets notified when it receives RRCReconfigurationComplete containg a successHO-InfoAvailable=true IE. It can then use a UEInformationRequest/UEInformationResponse sequence to retrieve the SHR.
For Inter-RAT SHR from NR to LTE, the situation is different. A SHR can be generated but the eNB does not get notified, as there is no LTE IE to convey this information to the eNB. 

Observation 1.3: There is no means of making an eNB aware of the existence of a SHR
The SHR stays in the UE until it connects to a gNB, where the presence of the SHR can be conveyed by the RRCReconfigurationComplete message, just as for Intra-NR SHR. As we do not want to change the specifications for LTE nodes, we therefore propose that only a NR network fetches the SHR.

Proposal 1.3: Inter-RAT SHRs are fetched by gNBs but not eNBs
2.2 Successful PSCell Report (SPR)
2.2.1 Signalling solution for Successful PSCell Report (SPR)

In general, and if we take SHR as baseline, UE collects the executed PSCell change/addition information and reports it to a network node (SPR receiving node) which can be a different node compared to the node that PSCell change was initiated. The SPR should be analysed by the node which has initiated PSCell change/addition in order to optimize the node configuration for PSCell change/addition even if the PSCell change/addition was successful. Hence, the SPR needs to be fetched and forwarded at least to the node which has triggered the PSCell change/addition. And in DC this node can be the MN (for MN-initiated PSCell Change or SN Addition) or the source SN (for SN-initiated PSCell Change).

Upon receiving the SPR, the receiving node that fetches the SPR needs to evaluate it and performs initial analysis in order to find and forward the SPR to the node that the PSCell change was initiated and executed, or to a node which has kept this information. In other words, the node that receives the SPR (by fetching it from the UE or receiving it from another node) should identify the right node that has triggered the PSCell change/addition. Thus, the node that receives the SPR should identify whether PSCell change was triggered by MN or SN i.e., MN initiated SN change or SN initiated SN change was performed.

Observation 2.1: The node that analyses the SPR should identify whether PSCell change was triggered by MN or SN i.e. MN initiated SN change or SN initiated SN change was performed
In our understanding, the SPR should contain the information allowing the receiving node to forward the SPR to the node that owns the PSCell and/or PCell configuration. If we take Successful Handover Report (SHR) as baseline, the UE should include the source PSCell, PCell also the target PSCell Cell Global Identities (CGI). With this information – as the SPR content, the receiving node is able to find and forward the SPR to the node owning the PCell i.e., the MN.

Observation 2.2: Based on the Successful PSCell Report (SPR) content, the receiving node is able to identify the node that owns the PSCell and/or PCell configuration

In addition to these information, a flag can be advertised in the SPR representing whether the PSCell change was MN initiated or SN initiated PSCell change. With this information the node analysing the SPR can identify the node that triggered the PSCell change.

In light of above discussion, we propose:

Proposal 2.1: Source PSCell, PCell and target PSCell Cell Global Identities (CGI) are included in the SPR. RAN2 should be informed of this decision

Proposal 2.2: SPR includes information that PSCell change was MN-initiated or SN-initiated. RAN2 should be informed of this decision
2.2.2 The SPR report vs Dual Connectivity (DC)
The SPR will be generated while the UE is still in DC operation. Therefore, a possible issue for fetching the SPR is that either MN or SN can fetch the SPR. If both nodes can fetch the SHR, there will be a race condition issue. If the SPR is fetched by one node, the SPR will likely be deleted by the UE. The other node will not be aware that the SPR is not available in the UE anymore, and therefore the UEInformationRequest/UEInformationResponse sequence will fail. Therefore, if the UE is still operating in DC, similar mechanism that has previously agreed for other SON reports (e.g. RA report) can be taken as baseline for the SPR wherein the serving MN is responsible for fetching the report. 

Proposal 2.3: If UE is still in DC operation, only the MN is allowed to fetch the SPR
Concerning the signalling from UE indicating that an SPR is available, the most likely assumption is that an availability flag will be added to RRCReconfigurationComplete message. This message will be sent transparently to the SN, if received by the MN. Therefore, the MN will not be aware that an SPR is available in the UE.

Observation 2.3: MN is not aware that an SPR is available in the UE

But if only MN can fetch the SPR, the SN needs to inform the MN that an SPR is available at the UE. Therefore, it is proposed that the SN signals SPR availability to the MN via Xn interface, at reception of the RRCReconfigurationComplete indicating that an SPR is available at the UE.
Proposal 2.4: SN signals SPR availability to the MN via Xn interface, at reception of the RRCReconfigurationComplete indicating that an SPR is available at the UE
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:

Observation 1.1: The WID allows for the development of Inter-RAT SHR for the improvement of NR, but not for the improvement of E-UTRA

Proposal 1.1: The gNB (but not the eNB) is allowed to supply configuration for Inter-RAT SHR from NR to LTE

Observation 1.2: Compared to Intra-NR SHR, only timers T310 and T312 are configured by the gNB for Inter-RAT SHR from NR to LTE

Proposal 1.2: Use only thresholds based on timers T310 and T312 for Inter-RAT SHR from NR to LTE

Observation 1.3: There is no means of making an eNB aware of the existence of a SHR
Proposal 1.3: Inter-RAT SHRs are fetched by gNBs but not eNBs
Successful PSCell Report (SPR):
Observation 2.1: The node that analyses the SPR should identify whether PSCell change was triggered by MN or SN i.e., MN initiated SN change or SN initiated SN change was performed
Observation 2.2: Based on the Successful PSCell Report (SPR) content, the receiving node is able to identify the node that owns the PSCell and/or PCell configuration
Proposal 2.1: Source PSCell, PCell and target PSCell Cell Global Identities (CGI) are included in the SPR. RAN2 should be informed of this decision
Proposal 2.2: SPR includes information that PSCell change was MN-initiated or SN-initiated. RAN2 should be informed of this decision
Proposal 2.3: If UE is still in DC operation, only the MN is allowed to fetch the SPR
Observation 2.3: MN is not aware that an SPR is available in the UE

Proposal 2.4: SN signals SPR availability to the MN via Xn interface, at reception of the RRCReconfigurationComplete indicating that an SPR is available at the UE
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