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1. Introduction

RAN3 received multiple LSs from other WGs [1-5]. This paper discusses the potential RAN3 specification impact. 

2. Discussion
2.1. SRS-PosRRC-InactiveConfig Transfer

RAN3#117-e meeting received the LS from RAN2 on SRS-PosRRC-InactiveConfig Transfer as follows in [1]. 

	RAN2 discussed the ASN.1 structure for positioning SRS configuration, and made following agreements:

Agreement:

RAN2 assumes that DU can set the configuration associated to SRS-PosRRC-InactiveConfig-r17 and should be provided in a container as part of the corresponding ASN.1.  Details to be confirmed in the RRC CR discussion, with the TP from section 4.1 of the Annex of R2-2206384 as a baseline.

2. Actions:

To RAN WG3
ACTION: 

· RAN2 respectfully asks RAN3 to take the above into account in their future work.


Meanwhile this issue was discussed at previous RAN3 116-e meeting, with some common understandings [6].

· The sub-fields under SRS-PosRRC-InactiveConfig-r17 are all under the responsibility of DU.

· The SRS-PosRRC-InactiveConfig-r17 is for UL positioning during INACTIVE, which is triggered by LMF (i.e. Positioning Information Exchange procedure over NRPPa). 

· In order for CU to configure SRS-PosRRC-InactiveConfig-r17 to the UE (via RRCRelease), the enhancement on the F1AP Positioning Information Exchange procedure is necessary, so that DU can generate the SRS configuration taking into the Requested SRS Transmission Characteristics IE account in the POSITIONING INFORMATION REQUEST message. 

This part discusses the enhancements of F1AP to support the configuration of SRS for positioning in RRC_INACTIVE state. 
It can be observed from the incoming LSs and the discussion at previous RAN3 meeting, the SRS-PosRRC-InactiveConfig-r17 IE defined for positioning in RRC_INACTIVE state is generated by the DU, and signalled to the CU for the inclusion in the RRCRelease message. Then the F1AP enhancement is necessary for the CU to retrieve the SRS configuration for positioning in RRC_inactive from the DU.  

The whole procedure of the SRS configuration for RRC-inactive, in our view, is given as follows. 
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Figure 1. SRS config for RRC inactive state procedure 
First, since the RRC state is decided by the CU, it is the CU that decides when the SRS config for connected state is needed, or when the SRS config for inactive state is needed. Hence, the CU can send the SRS query Indicator for RRC inactive to the DU, so that the DU can 
· on one hand, trigger the UE context modification required procedure to report the SRS configuration for inactive UE as an octet string; 
· on the other hand, provide the SRS configuration for inactive state in the positioning information response message, so that the CU can report to the LMF.  
Also it seems common understanding of previous meeting to enhance the Positioning Information Request message in the RAN3#116, so that DU can generate the SRS configuration taking the Requested SRS Transmission Characteristics IE into account. It is proposed to include the inactive indication in the Positioning Information Request message.

Proposal 1: Include SRS Query Indicator for RRC inactive IE in the Positioning information Request message.

Second, it can also be observed that the SRS-PosRRC-InactiveConfig-r17 IE as octet string can be included in the DU to CU RRC information. And it was discussed at previous meeting that the DU can trigger the UE Context Modification Required (gNB-DU initiated) procedure after it receives the Positioning Information Request message. 

	8.13.9.2
Successful Operation
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Interaction with the UE Context Modification Required (gNB-DU initiated) procedure:

The UE Context Modification Required (gNB-DU initiated) procedure may be performed before the POSITIONING INFORMATION RESPONSE message.


Thus, the SRS configuration for inactive state can be sent to the CU via UE Context Modification Required (gNB-DU initiated) procedure and further delivered to the UE. 

Proposal 2: Include the SRS-PosRRC-InactiveConfig IE as octet string in the DU to CU RRC information IE in the UE CONTEXT MODIFICATION REQUIRED message.

There is another scenario that when the gNB has already configured SRS transmission for the UE in RRC_Connected, and then the gNB decided to release the UE into RRC_Inactive afterwards. In this case, the CU may only need a single indication to the DU to request to update the SRS configurations for the UE in RRC_Inactive. The simple way is to allow the CU to use the CU-initiated UE context modification procedure to request the DU to update the SRS configuration. Thus, it is proposed to also consider to include the SRS Query Indicator for RRC inactive IE in the UE CONTEXT MODIFICATION REQUEST message.
Proposal 3: RAN3 can further discuss whether to include SRS Query Indicator for RRC inactive IE in the UE CONTEXT MODIFICATION REQUEST message.
2.2. SRS Port Index

RAN1 sent a LS on port index with the following agreement [2].

	RAN1 discussed the issue and agreed on the following: SRS port index can be optionally signaled to the LMF when SRS resource for MIMO is used. It is RAN1 understanding use of MIMO SRS in such a case is transparent to the UE and brings no specification impact in RAN1.


RAN1 has made the agreement that the SRS port index can be optionally signalled to the LMF for MIMO SRS resources. By providing this information, the LMF can group the measurements based on the SRS from the same UE antenna port to improve positioning accuracy. Therefore, it is proposed to add the port index information of SRS resource if MIMO is used.
Proposal 4: It is proposed to add the port index information of SRS resource if MIMO SRS is used.

2.3. Tx/Rx/RxTx TEG Margin
The following agreements on Tx TEG framework are captured from RAN4 LS [3]: 

	· The framework of UE/TRP Tx TEG is defined as below: 

· Define multiple candidate timing error margin values {TE1, TE2, …, TEN} in the spec. 

· The number of candidate values (i.e. N) and the exact values of {TE1, TE2, …, TEN} will be decided in Perf part. 

· UE/TRP selects one value M from {TE1, TE2, …, TEN} based on its implementation and indicate to gNB or LMF. 

· For UE that supports multiple Tx TEGs (TEG#1, TEG#2, …), the associated timing error margin value of each Tx TEG is M, which means the timing error difference between the transmission occasions of same or different SRS resources within the same Tx TEG is within the margin M. 

The applicability of reported UE Tx TEG is limited to the transmission occasions of same or different SRS resources within the validity time defined by RAN2 e.g. based on the time stamp information.


According to the above agreements, the UE/TRP should be able to select timing error margin values for Tx TEGs from some candidate values, and report them to gNB or LMF. The candidate values have also been discussed by RAN4 and provided in the LS:
	· Candidate timing error margins for UE/TRP Rx TEGs: 
· 0Tc, 2 Tc, 4 Tc, 6 Tc, 8 Tc, 12 Tc, 16 Tc, 20 Tc, 24 Tc, 32 Tc, 40 Tc, 48 Tc, 56 Tc, 64 Tc, 72 Tc, 80 Tc.
· For UE/TRP Tx TEGs, Use the same candidate timing error margins as UE/TRP Rx TEG.

· The reported value for Tx TEGs, Rx TEGs and RxTx TEGs can be different.

The reported value for Tx/Rx/RxTx TEGs can be different at different times.


Since the current specification can only support the UE/TRP to report the TEG IDs without concrete timing error margin values, it is proposed to add a UE/TRP Tx TEG Margin IE to UE Tx TEG Association IE and TRP Tx TEG Association IE so that the timing error margin values of UE/TRP Tx TEGs can be indicated to gNB or LMF. 
Proposal 5: It is proposed to add a UE/TRP Tx TEG Margin IE to UE Tx TEG Association IE and TRP Tx TEG Association IE so that the timing error margin values of UE/TRP Tx TEGs can be indicated to LMF.
In addition, RAN1 sent a LS on Rx/RxTx TEG [4]. The following agreements are captured from the LS:

	Agreement

In the reply LS to RAN4 (cc RAN2/RAN3),
· Ask RAN4 whether UE Rx/RxTx TEG margins are provided to LMF as UE capability, or as LPP signalling parameters outside of UE capability signaling. If RAN4 considers UE Rx/RxTx TEG margins are provided to LMF as LPP signalling parameters outside of UE capability signaling, further ask RAN4 the following questions:
· Whether a single timing error margin value is provided per Rx TEG/RxTx TEG type in a single LPP message, even if it has multiple measurement instances;
· Whether the timing error margin values for an Rx TEG/RxTx TEG type in different LPP messages can be different;
· RAN1 understands the TRP Rx/RxTx TEG margins are provided to the LMF via an NRPPa message and which message to contain the TEG margins is up to RAN3
Agreement

In the reply LS to RAN4 (cc RAN2/RAN3), request RAN4 to confirm the following RAN1’s understanding:

· If a UE/TRP supports both Rx TEG(s) and RxTx TEG(s), the UE/TRP may select different timing error margin values for the Rx TEG(s) and RxTx TEG(s).


According to the agreements, the reporting of UE/TRP Rx/RxTx TEG margins to the LMF should also be supported. Similar to the discussion on UE/TRP Tx TEG margins above, the Rx/RxTx TEG ID are contained in TRP TEG ID Information IE and UL RTOA Measurement IE, hence it is proposed to add a new TRP Rx/RxTx TEG Margin IE to these two IEs to support the TRP to report the timing error margin values to the LMF. 
It should be noted that RAN4 has only provided the candidate timing error margins of UE/TRP Rx TEG in the LS [1]. The candidate margin values for RxTx TEG need further input from RAN4. 
Proposal 6: It is proposed to add a TRP Rx TEG Margin IE to the TRP TEG ID Information IE and UL RTOA Measurement IE for the TRP to report the timing error margin values of TRP Rx/RxTx TEGs. 
Proposal 7: The candidate margin values for RxTx TEG need further input from RAN4.
3. Conclusion

Based on the discussion above, it is proposed that:

Proposal 8: Include SRS Query Indicator for RRC inactive IE in the Positioning information Request message.

Proposal 9: Include the SRS-PosRRC-InactiveConfig IE as octet string in the DU to CU RRC information IE in the UE CONTEXT MODIFICATION REQUIRED message.

Proposal 10: RAN3 can further discuss whether to include SRS Query Indicator for RRC inactive IE in the UE CONTEXT MODIFICATION REQUEST message.
Proposal 11: It is proposed to add the port index information of SRS resource if MIMO SRS is used.

Proposal 12: It is proposed to add a UE/TRP Tx TEG Margin IE to UE Tx TEG Association IE and TRP Tx TEG Association IE so that the timing error margin values of UE/TRP Tx TEGs can be indicated to LMF.

Proposal 13: It is proposed to add a TRP Rx TEG Margin IE to the TRP TEG ID Information IE and UL RTOA Measurement IE for the TRP to report the timing error margin values of TRP Rx/RxTx TEGs. 

Proposal 14: The candidate margin values for RxTx TEG need further input from RAN4.

The CR for proposal 1 and 2 is provided in [7], and CR for proposal 4 is in [8] respectively. 
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