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1. Introduction
In RAN2 #123, SPR related issues were discussed and the following agreements were achieved:
Agreements:

1 UE clears SPR configurations if one of the following conditions is met:

-
Initiate RRC connection re-establishment

-
Initiate RRC connection resume

-
Reception of SCG Release

2
Clearing of the SPR configurations for the following scenarios. FFS which configuration (e.g., MCG or SCG based on configuration) will be cleared.

-
Successful PSCellAddition or PSCellChange

-
SCG failure 

-
Reconfiguration with synch on PCell

Besides, there was a LS from RAN3 [1] for RAN2 to consider the UE-specific mobility information retrieval solution, which is helpful for the network to perform SHR and SPR related optimizations. 
In this paper we address different aspects concerning the inter-RAT SHR as well as SPR.
2. Discussion
2.1
Inter-RAT SHR

According to the LS [1], RAN3 has discussed how to retrieve UE-specific mobility information when the network performs SHR and SPR related optimization. Two alternatives are available:

· One solution is that UE report the source C-RNTI and time since report generating (HO/PSCell change/PSCell addition command) and fetching (retrieving SHR/SPR from UE) to assist the network node receiving SHR/SPR to retrieve the UE-specific configuration of interest. 
· Another solution is to send UE “the configuration information”, which is a reference to a configuration or a set of configuration parameters, and UE report the configuration information in the report to the network. 
The following questions regarding the two alternatives for RAN2 to further consider is listed as below:

	RAN3 therefore have the following questions to RAN2:

Q1: Whether RAN2 sees any issues in defining a solution for “Configuration Information” as described above?

Q2: For SHR/SPR, is there any issue to include this “Configuration Information” in the RRC Reconfiguration message with sync containing Handover Command or PSCell change command?

Q3: In cases when this “Configuration Information” is not configured by the network to the UE, RAN3 discussed whether UE can include the source cell C-RNTI and the time between the event that triggered the report and the sending of the report to the network. RAN3 wants to check with RAN2 if it’s feasible in the above scenario?


As legacy, retrieving information related to a specific UE depends on gNB's implementation. e.g. whether it can store the UE related configuration of interest during up to 48 hours after a successful HO or PSCell change/addition. Regarding Q1 and Q2, RAN3 discussed an alternative solution to enable the retrieval of UE related information via the UE-grouping mobility information, referred to “configuration information” in the LS. The “configuration information” solution requires to be stored by gNB on a per UE-group basis instead of on a per-UE basis as legacy, which is also the motive of introducing this, in order to relax the storage requirements at the gNB. However, there is concern about whether it is practical and feasible to group UE via mobility parameters since UE could be configured with different target candidate Cells and triggering event(s), which is totally dependent on the neighbour relation and overlapping areas among neighbour cells. The concept and benefit of “configuration information” is totally built up on the UE-grouping. 

Observation 1: There is concern about whether it is practical and feasible to group UE via mobility parameters since UE could be configured with different target candidate Cells and triggering event(s)
Besides, in the RAN2 reply LS [2], RAN2 mentions the following:

RAN2’s understanding is that the new “Configuration Information” is provided for SHR/SPR whenever a new RRC configuration is sent to the UE. This creates extra overhead as it requires to include this “Configuration Information” in the RRCReconfiguration message, however, RAN2 has not investigated whether it imposes significant overhead in the RRCReconfiguration message containing Handover Command/PSCell change command or not. 

It is worth nothing to introduce such a thing because it works similarly as the solution of C-RNTI and time information. The network enquires internally the UE context based on either configuration information or the C-RNTI + time info. Compared to the C-RNTI+time info, the network needs to in extra include the configuration information in the mobility command, which causes the unnecessary Uu Overload. In principle, we do not prefer to enlarge the mobility command. Meanwhile, the C-RNTI +time info, known by the UE, does not require to be informed by the network prior to reporting back to network.
Observation 2: The network needs to in extra include the configuration information in the mobility command, which causes the unnecessary Uu Overload.

RAN3 also recognize that the problem of the above observation, further offers the C-RNTI + time info solution, which is desired from RAN2 perspective, since it would be less complex from RAN2 specification and UE/network implementation perspective.
For R18 inter-RAT SHR from NR to LTE, the NR reception node will forward the NR SHR to the source NR node which generates the SHR T310/312 triggers that triggered the inter-RAT SHR. To assist the source NR node to identify the UE, an intuitive idea is to introduce the source NR C-RNT into the NR SHR. 

Proposal 1: Introduce source C-RNTI in inter-RAT SHR from NR to LTE for the purpose of retrieving mobility information related to a UE.
It is possible that the source NR C-RNTI may be reused in the source NR node later. For example, when the UE connects the network, it is allocated with C-RNTI a. If the UE leaves the network, the C-RNTI a is released and can be reassign to the other UE. Therefore, only the C-RNTI information is impossible for the network to know the UE information. 

Observation 3: C-RNTI can be re-allocated if released.

Consequently, it is reasonable to include the time information to further help the source NR node to uniquely identify the UE. With the time information and the C-RNTI related that time point in the NR SHR, the source NR node is able to uniquely identify the UE and performs potential optimization for mobility parameters. For the time information, one option is to indicate the time elapsed since the HO command until SHR fetching. The alternative option is to indicate the time between report generating and fetching. The difference is about the starting point of the time information. For option 2, generation of the SHR depends on the completion of the successful RACH procedure with target cell. The duration of RACH procedure seems dynamic and correlates with the numbers of preamble transmission. When the UE1 performs the RACH procedure for inter-RAT HO from NR to LTE, the source NR node has released the related C-RNTI. It is possible that the C-RNTI is reused for a new UE2 and for some reason, e.g., voice fallback, the new UE2 is handed over to other cell when the previous UE1 with the same C-RNTI performs RACH with the target LTE cell. For this case, during the RACH procedure of the previous UE1, one C-RNTI may correlate two UEs. In this way, the network cannot uniquely identify the UE with the time information in option 2.

With the above analysis in mind, we believe option 1 is more reasonable where the C-RNTI corresponds to one UE.

Proposal 2: Introduce time between reception of HO Command and inter-RAT SHR fetching in inter-RAT SHR from NR to LTE.

2.2
SPR 

There were some FFSs on the SPR scheme. We’d like to give our consideration here.

5
Network configures SPR configuration IE for the UE, with at least the following triggering conditions:

•
T310 triggering condition

•
T312 triggering condition

•
T304 triggering condition

5a: Other triggering conditions are FFS

5b: Values of the triggering conditions are FFS
7
UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).
a)
Source PSCell info (cell ID, measurement result)

b)
Target PScell info (cell ID, measurement result)

c)
Neighbour Cells info (cell ID, measurement result, CPAC Candidate cells flag)

d)
Success PSCell change/addition cause value (e.g., t304, t310, t312 cause, etc.)

f)
The time elapsed between the CPAC execution towards the target cell and the corresponding latest CPAC configuration received for the selected target cell 

Agreements in RAN2#120 meeting:

4
Random access related information is included in SPR at least when the SPR is triggered due to T304 exceeds the configured threshold. Other conditions are FFS.
5a: Other triggering conditions are FFS

For Rel-17 SHR, it is worth noting that lots of triggering conditions were discussed. After fully discussion, T304/310/312 and DAPS related triggers are introduced. For the SPR, there is no DPAS configuration. Therefore, we believe the current agreements on T304/310/312 triggers are sufficient. The discussion on other triggering conditions is redundant and not needed.

Proposal 3: No other triggering condition is needed.
7
UE logs at least the following information and measurements in the SPR IE (other information and measurements are FFS).

The last question in the RAN3 LS [1] is the following:

Further, RAN3 discussed the following information to be reported in the SPR to assist in the forwarding of SPR over network interfaces:

· CGI of the PCell which sent the SPR configuration (already agreed in RAN3);

· Indication whether the PSCell change was MN-initiated or SN-initiated (WA but not agreed in RAN3). Explicit or implicit indicator can be decided by RAN2. 

Q4: RAN3 kindly asks RAN2 to confirm RAN3’s understanding on CGI of the PCell and update their specifications if feasible, and also take the above information for indication on whether the PSCell change was MN-initiated or SN-initiated into account and provide feedback.

The RAN3 corresponding agreements on SPR forwarding scheme and the required information to be reported in SPR is as below:

In case the SPR is retrieved in a “new node” (different from the node that sent the SPR configuration to the UE i.e., “old MN”), the SPR is always sent from the “new node” to the “old MN” which then forwards to the respective node(s) which should perform the SPR optimization.

To assist in the forwarding of SPR, UE may include the following in SPR

· CGI of the PCell which sent the SPR configuration (presence of this IE is to be discussed)

· WA: Indication whether the PSCell change was MN-initiated or SN-initiated (RAN3 should discuss how the UE knows whether the PSCell change as MN-initiated or SN-initiated and will check with RAN2 on the mechanism)
Based on the progress in RAN3, it is obvious to conclude that the CGI of PCell should be mandatory: 

Proposal 4: The UE logs the CGI of PCell where the SPR configuration is sent.

Generally, when the old MN receives the SPR of PSCell change cases, it should know whether the PSCell change was initiated by the itself or source SN before performing root cause analysis. For CPC case, there are different fields in the RRC Reconfiguration message for the execution conditions from MN and source SN. In this way, the UE can realize whether the CPC is initiated by MN or SN.

CondReconfigToAddMod-r16 ::=     SEQUENCE {

    condReconfigId-r16               CondReconfigId-r16,

    condExecutionCond-r16            SEQUENCE (SIZE (1..2)) OF MeasId                      OPTIONAL,    -- Need M

    condRRCReconfig-r16              OCTET STRING (CONTAINING RRCReconfiguration)          OPTIONAL,    -- Cond condReconfigAdd

    ...,

    [[

    condExecutionCondSCG-r17         OCTET STRING (CONTAINING CondReconfigExecCondSCG-r17) OPTIONAL     -- Need M

    ]]

}

For classic inter-SN PSCell change, irrespective of MN-initiated or SN-initiated cases, the target SN generates the configuration container and forwards it to the MN. The MN transparently delivers it to the UE. For UE point of view, we believe it is impossible to differ the two cases. To assist the UE to know the initiating node for classic PSCell change, it is straightforward that an explicit indicator can be included in the RRC Reconfiguration message to inform UE whether the PSCell change is initiated by MN or source SN. Correspondingly, the UE can include the indicator in SPR to assist the MN to know whether the PSCell change was initiated by MN or source SN.

Proposal 5: Network sends the indicator to inform UE whether MN initiates the PSCell change.

Proposal 6: The UE logs indicator whether the PSCell change was MN-/SN-initiated. 
Other conditions are FFS.

Technically speaking, for successful SPR, the UE will record the Random access related information in the SN RACH report. And RAN2 has agreed to include the Random access related information in case of T304 trigger. We cannot see any benefits to include the duplicated Random access related information for any other conditions.

Proposal 7: Random access related information is not included for any other conditions.

3. Conclusion

Based on the discussion in this paper, the following is proposed:
Observation 1: There is concern about whether it is practical and feasible to group UE via mobility parameters since UE could be configured with different target candidate Cells and triggering event(s)
Observation 2: The network needs to in extra include the configuration information in the mobility command, which causes the unnecessary Uu Overload.

Proposal 8: Introduce source C-RNTI in inter-RAT SHR from NR to LTE for the purpose of retrieving mobility information related to a UE.

Observation 3: C-RNTI can be re-allocated if released.

Proposal 9: Introduce time between reception of HO Command and inter-RAT SHR fetching in inter-RAT SHR from NR to LTE.

Proposal 10: No other triggering condition is needed.

Proposal 11: The UE logs the CGI of the PCell where the SPR configuration is sent.

Proposal 12: Network sends the indicator to inform UE whether MN initiates the PSCell change.

Proposal 13: The UE logs indicator whether the PSCell change was MN-/SN-initiated.

Proposal 14: Random access related information is not included for any other conditions.
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