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1
Introduction

This paper summarizes the following email discussion:
CB: # 27_Pos_SRS_SRB
- note LS; take into account

E///:

- add the SFN Initialization time IE as part of the SRS configuration from NG-RAN

- include new IEs in the Requested SRS Transmission Characteristics IE (9.2.x) to indicate support of non-periodic-SRS transmission request and configuration.

- add the SRS-Q metric IE in the Requested SRS Transmission Characteristics IE (9.2.x)

- A time indication is provided by the LMF to serving gNB/neighboring nodes to initiate non-periodic SRS configuration.

- add a new SRS status IE (activated/deactivated) to the POSITIONING INFORMATION RESPONSE and UPDATE messages

- add NR-PRS Beam Information to the PRS Configuration within TRP INFORMATION Response message

-reply to RAN1 and RAN2 to feed back on the feasibility of supporting non-periodic SRS configuration transmission.
Intel:

- due to time constraints it is only feasible to support aperiodic SRS for the serving cell in Rel-16.

- Activation/Deactivation of the SP SRS and triggering of aperiodic SRS are performed by LMF using Measurement Request and Measurement Update messages.

- introduce SRS Activation IE in these messages, which is used to control SP SRS activation/deactivation and aperiodic SRS triggering.
- st2 aspects

QC: 

- A new Class 1 NRPPa procedure to support UL-SRS Activation and a new Class 2 NRPPa procedure to support UL-SRS Deactivation should be added to NRPPa to extend the Positioning Information Transfer function
HW:

- LMF should send the PRS ID related information as a recommendation to the serving gNB to assist SRS configuration.

- Include the SSB related information in the POSITONING INFORMATION REUQEST message.

-  Change the value of “Bandwidth” IE from “INTEGER (1..100,...)” to “ENUMERATED(5, 10, 20, 40, 50, 80, 100)”.

-  Include “SRS type” IE in the POSITIONING INFORMATION REQUEST message.

-  Postpone requesting SRS transmission characteristics from multiple SRS frequency layers in later releases. The following requested characteristics are also postponed:
Frequency position of SRS/band indicator

Number of SRS resource sets per SRS frequency layers

Number of SRS resources per SRS resource set

- Do not support aperiodic SRS.

- Liaise RAN2 to suggest not to support aperiodic SRS.
 (Intel - moderator)

Summary of offline disc R3-204013
2
For the Chairman’s Notes (final)
Propose the following:
R3-203738 rev in R3-204191 rev in R3-204212 is agreed
R3-203600 rev in R3-204201 rev in R3-204213 is agreed
R3-203739 rev in R3-204192 is agreed
R3-203311 rev in R3-204214 is agreed
R3-203630 rev in R3-204299 is agreed
3
Discussion

Aperiodic SRS

RAN1 and RAN2 have agreed to support aperiodic SRS and have asked whether it is feasible to support aperiodic SRS from RAN3 perspective. The following options have been suggested:

a) Do not support aperiodic SRS (R3-203600)

b) Support aperiodic SRS (R3-202630, R3-203737)

c) Support aperiodic SRS with the serving cell only (R3-203312)
Question #1: Whether aperiodic SRS should be supported in Rel-16? 
NOTE: Reply LS (and potentially a TP) can be drafted in the second phase of this email discussion, once the decision on aperiodic SRS support is made.
	Company
	Comments

	Huawei
	It is last meeting and we did not see any signalling proposal to support the aperiodic SRS (AP-SRS) measurement configuration, particularly in neighbouring cells/TRP. 

We prefer to postpone the support or the AP-SRS to next release. 

E///: see R3-203737
We failed to see how MEASUREMENT REQUEST to the neighbouring gNB indicates in which slot should the neighbouring gNB receive SRS in R3-203737. Every company seems only care about POSITIONING INFORMATION EXCHANGE, not MEASUREMENT REQUEST. Here are our concerns:

· In order to receive SRS from a non-served UE, a gNB would have to interrupt communication more or less to reduce interference to the target SRS.

· The least thing we want to see is a non-serving gNB BLINDLY searches SRS within a window lasting a few or a dozen of milli-seconds (thanks to the rough time), which will have a significant impact on gNB’s communication service.
We cannot agree that AP-SRS should be supported in NRPPa, unless there is a way of avoid such a blind search at the non-serving gNB, which is a valid concern from gNB implementation, especially when it comes to a non-serving gNB.
[Intel] Agree with Huawei here, which is why we propose to only support aperiodic SRS with the serving cell in Rel-16.

	Qualcomm
	Yes, support b)

	Ericsson
	it’s possible to support b)

	Nokia
	Yes, (b) Support aperiodic SRS

	Intel
	Yes, support at least for the serving cell – that is, no special signalling for coordination, just NRPPa and F1 impacts.


Proposal 1: to discuss whether to support aperiodic SRS in the online session.

SP SRS activation/deactivation 
The following options have been proposed for SP SRS activation/deactivation:
a) POSITIONING INFORMATION REQUEST (R3-203738)

b) MEASUREMENT REQUEST (R3-203312)

c) [new] Positioning Activation procedure (R3-202630)

Question #2: Which procedure should be used for SP SRS activation and deactivation?
NOTE: based on the replies to this question a TP will be selected to be discussed and hopefully agreed in the second phase of this email discussion.
	Company
	Comments

	Huawei
	Preference for b) measurement request we can accept a)

For b), we think that normally serving gNB will take part in the SRS measurement for positioning as well, which serves as the indication for the serving gNB to trigger SP activation to UE for the provided SRS resources in POSITIONING INFORMATION RESPONSE.

For a), we think that gNB configures the SRS, and activate it for the first POSITIONING INFORMATION REQUEST. In case new spatial relation recommendation is carried in a successive POSITIONING INFORMATION REQUEST message, gNB can simply resend the MAC-CE to update the spatial relation to the new one.

We think Option b) can work. Even if it is non-UE associated, we believe SP SRS configuration is UE-specific. The serving gNB DU receives the non-UE associated MEASUREMENT REQUEST, including the SRS configuration; it will realize it is the SRS configuration belonging to a specific UE, and associate the non-UE associated MEASUREMENT REQUEST to the UE.

Alternatively, we suggest to go with a).

	Qualcomm
	If we agree that MEASUREMENT REQUEST is non-UE associated (see other CB), then there are only two options, Positioning Information Request or new procedures for the Positioning Information Transfer function.  Our rationale for new procedures was (1) to separate RRC from MAC/CE functionality, and (2) avoid loading the existing procedure with activation / deactivation actions which may create problems (i.e. the existing procedure is used to obtain the SRS configuration, but activation/ deactivation is performed separately).  

	Ericsson
	Option b) should be ruled out because it’s non-UE associated.

Qualcomm’s proposition could work, but we prefer re-using the same procedure of POSITIONING INFORMATION REQUEST, since it’s where the SRS configuration is signalled. The statement that “the gNB behavior upon reception of a Positioning Information Request would normally result in RRC configuration” is simply not true.

	Nokia
	We prefer (c) new Positioning Activation and Positioning Deactivation procedures.

We don’t believe it is possible to use (b) MEASUREMENT REQUEST since it is non-UE associated signalling.

	Intel
	Just to clarify that (b), which came from our paper, was written under the assumption that Measurements are UE associated. If we go for non-UE associated, which seems to be the direction in the other email discussion, then we prefer the QCOM’s option (c).


Proposal 2: to discuss whether to support SP SRS activation/deactivation in POSITIONING INFORMATION REQUEST or [new] Positioning Activation procedure.
SFN Initialisation Time
RAN1 in their LS (R3-203103) to add the SFN initialization time to NRPPa signalling. The following options have been proposed:

a) In TRP Information (R3-203738)

b) In [new IE] TF Configuration, which is part of [new IE] Spatial Relation Information, which is part of Requested SRS Transmission Characteristics (R3-203600)

c)  In SRS Configuration (R3-203738)
Question #3: Which option should be used to signal the SFN Initialization Time?
	Company
	Comments

	Huawei
	A LS response is need to RAN1 to capture the SFN initialization. Then the choice between a) and b) is motivated by the response to question 2.

RAN1 LS intends to include SFN initialization time in the MEASUREMENT REQUEST message.

To support that, we think both option a) and option b) can work. In addition. It can be included in POSITIONING INFORMATION RESPONSE. LMF can use whatever comes the latest.

	Qualcomm
	The context of the question is the RAN1 LS which is about UL positioning. With that, we think the SFN Initialization time can be part of the response to the Positioning Information Request; i.e. part of the SRS Configuration provided by the gNB to the LMF (note that as indicated by the RAN1 LS (R3-203103) the SFN Initialization Time is finally provided to the TRPs in the UL Measurement Report Configuration in the Measurement Request, similarly to SLmAP).

However as a separate item, it is also useful to have the SFN Initialization Time provided as part of TRP Information, as it can be used for e.g. DL methods.

	Ericsson
	Follow LPPa principle, as it’s mentioned in the RAN1 LS. We can also check how this was defined in SLmAP.
· In LPPa, SFN Init. Time IE was part of the SRS Configuration in the UL configuration IE (9.2.11 in TS 36.455). In NRPPa, it corresponds to the SRS Configuration IE sent in the UL Positioning Information Response and Update messages
· In SLmAP, it is called UL RTOA reference time and was part of the Measurement Request and Measurement Update messages. This is equivalent to the NRPPa Measurement Request and Update messages 

· Note that in the NRPPa BL CR, we have already added the SFN Initialization time as part of the TRP Information within the TPR INFORMATION RESPONSE. So a) is already covered, provided we just update the semantics description.

· F1-AP should also reflect the above.

We would like to send an LS back to RAN1 in this meeting.

	Nokia
	We prefer (a) for TRP Information Exchange, but (c) is also needed.

	Intel
	Agree with Nokia. Also agree to send the LS.


Proposal 3: to support SFN Initialization Time with semantic description as proposed in R3-203738 and provide a reply LS Accordingly.

Proposal 3a: to discuss whether SFN Initialization Time in SRS Configuration (as proposed in R3-203738) is needed?
Spatial Information

The following Spatial Information signaling options have been proposed:

a) In TRP Information IE (R3-203738)
b) In [new] Positioning Activation procedure (R3-203630)

c) In Requested SRS Transmission Characteristics IE (R3-203600)

Question #4: Which option should be used to signal the Spatial Information?
	Company
	Comments

	Huawei
	For a), we think that it is static information, similar to PRS assistance, and SSB assistance data provision to LMF in a non-UE associated way.

For c), we think that it is more aligned with RAN2 LS, that the spatial relation recommendation sent to the serving gNB.

For b), we do not think it support spatial relation recommendation for periodic SRS, simply because periodic SRS does not need this activation procedure regardless whether SP SRS will have.

	Qualcomm
	This seems to mix two different issues. 

(1) The Spatial Direction Information (beam information) of the TRPs.

(2) The spatial relation for SP SRS activation/deactivation.

For (1), (a) proposes the “Spatial Direction Information” being part of the TRP Information IE. This is O.K., since this is TRP configuration data. However, the proposal can only provide the spatial direction information of the DL-PRS Resources. This isn’t sufficient for DL-AoD positioning, where the beam pattern is required. RAN3 agreed previously that AoD is calculated at the LMF. Therefore, the “Spatial Information” needs to include the beam pattern information, not only a beam direction.

For (2), independent of which procedure is finally used for SP SRS activation and deactivation, the activation/deactivation of SP SRS need to be independent of the initial Requested SRS Transmission Characteristics. I.e., the LMF should be able to request a SRS first, then recommend activation/deactivation of appropriate spatial relations. This seems not be possible with I.

	Ericsson
	It would be really good to restructure or split the question, since we’re tackling two issues here: Spatial related info and activation/deactivation of non periodic SRS:
1) It was agreed in last meeting to add the Spatial Direction Information as part of the TRP information in the report message (with FFS). We are open to discuss what should be added for DL-AoD positioning regarding beams pattern info, etc. (see next question)
2) Regarding the SP SRS activation/deactivation, which is the second aspect of the question, we should follow RAN2’s consensus that LMF can recommend a rough time estimation to the gNB in order to activate the non-periodic SRS. This can be done in the POSITIONING INFORMATION REQUEST, within the Requested SRS Transmission Characteristics, which we proposed in 3738. In this regard, we support option c). 
3) BUT, we disagree with R3-203600’s proposition that LMF sends the PRS ID related information to the serving gNB to assist SRS configuration. The LMF does not (and should not) know anything about the UE’s CA configuration; that’s the NG-RAN node’s role. 
[HW] Reply to E///: Why should provide PRS ID related information have anything to do with UE CA configuration? PRS can be transmitted/received outside any of the UE configured CC, similar to SSB. Clearly

4) We agree however to include the SSB related information in the POSITONING INFORMATION REQUEST message, since it is aligned with RAN2.


	Nokia
	Based on our understanding, both (b) and (c) can be agreed. We do not see (a) proposed in R3-203738, and seems a separate issue.

	Intel
	Prefer c)


Proposal 4: support spatial relation in Requested SRS Transmission Characteristics IE  and agree R3-203600 (with revisions as needed).

Proposal 5: to discuss whether to support “Spatial Direction Information” in the TRP Information IE, as proposed in R3-203738.
PRS Configuration

In R3-203738 it is proposed to add NR-PRS Beam Information (Azimuth, Azimuth fine, Elevation, Elevation fine) to PRS Configuration IE. Views?

Question #5: Views on the proposal in R3-203738 on PRS Configuration?
	Company
	Comments

	Huawei
	This is fine for us.

	Qualcomm
	As commented above, this information is not sufficient for DL-AoD positioning. As previously discussed in RAN3, beam pattern information is needed.

	Ericsson
	we are open to discuss and merge based on Huawei’s and Qualcomm’s proposals. Please provide your additions on what should be added below. We would like to finalize this in this meeting.
9.2.xx
NR-PRS Beam Information

This IE contains spatial direction information of the DL-PRS Resources.

IE/Group Name

Presence

Range

IE type and reference

Semantics description

NR-PRS Beam Information

1 .. <maxnoNRPRSBeamtypes>

>NR PRS Azimuth

O

I

INTEGER (0,..,359)

   >NR PRS Azimuth fine

O

INTEGER (0,..,9)

Fine angles

   >NR PRS Elevation

O

INTEGER (0,..,180)

   >NR PRS Elevation fine

O

INTEGER (0,..,9)

Fine angles

Range bound

Explanation

maxnoNRPRSBeamtypes

Maximum no. of NR PRS beam information types that can reported with one message. Value is 64.

Qualcomm: we can drop our comment above, let’s just focus on the DL PRS Beam Info. Our main comment is that the structure should follow LPP, and particularly the introduction of the LCS-GCS-Translation Parameter which was also in a list of parameters for RAN3. Please check out the NR-DL-PRS-BeamInfo in LPP.


	Nokia
	In our understanding, this is under discussion in RAN2 and so we should await the outcome of that discussion.

	Intel 
	Agree with Ericsson


Proposal 6: discuss this based on the TP in R3-203738 with the intention to agree the TP with appropriate revisions. In particular, discuss whether the DL PRS info IE structure should follow the LPP.
SRS Resource Set

Two options have been proposed:

a) SRS-Q in Requested SRS Transmission Characteristics (R3-203738)

b) SRS Resource Set ID in [new] POSITIONING ACTIVATION REQUEST (R3-202630)

Question #6: Views on how to signal SRS Resource Set?
	Company
	Comments

	Huawei
	For option a), we prefer to request the following explicitly to the serving gNB

· Number of SRS resource sets [1..16]

· Number of SRS resource per set [1..16]

Requesting SRS-Q will have inflexibility, yet have marginal overhead reduction.

Option b) seems only address the issue brought up by SP SRS activation/deactivation. Suggest to address that issue first.

Our understanding is that there are two messages:

· POSITIONING INFORMATION REQUEST, that contains Request SRS Transmission Characteristics

· [Potential] POSITIONING ACTIVATION REQUEST for SP-SRS after POSITIONING INFORMATION EXCHANGE procedure.

Two messages are not contradicting each other. However, whether to agree Option b) should be dependent on whether POSITIONING ACTIVATION REQUEST is introduced.

	Qualcomm
	Not clear how (a) and (b) are related. 

Requested SRS Transmission Characteristics and Activation/Deactivation of already configured SRS Resource Sets should be kept separate.  We understand (a) is supposed to support the Requested SRS Transmission Characteristics, but it is irrelevant for activation/deactivation of already configured SRS spatial relations. 

We don’t see the need for a “SRS-Q Mapping Function”. The requested SRS transmission characteristics can indicate directly what is requested.

	Ericsson
	We prefer option a) and we agree with Huawei’s proposal. From our view, SRS-Q and the preferred number of SRS resource sets and Preferred number of SRS resources per SRS resource set sent to gNB should be around same; basically just some rough estimation from LMF

	Nokia
	We do not see the need for SRS-Q.  We agree with (b), pending the outcome of Question #2.

	Intel
	Agree with Nokia


Proposal 7: to support SRS Resource Set ID in the same message which is selected in Question 2 (Proposal 2).

Proposal 8: to discuss whether to support SRS-Q.
Other
Question #6: Any other issue companies would like to discuss before we move to discussing the TP(s)?
	Company
	Comments

	Ericsson
	There are two LS replies we should send in this meeting: 1) to RAN1 on SFN Init. Time for UL RTOA and 2) to RAN2 on support of non-periodic SRS in NG-RAN. We should discuss if we should merge the replies in one LS or send them separately. From our side, we can split the load based on the contact company: Ericsson replies to RAN1 and Intel to RAN2.

	Intel
	We are fine with Ericsson’s proposal above. 

	Huawei
	Fine for us.


Proposal 9: to send liaisons to RAN1 (based on R3-203739) and to RAN2 (based on R3-203311, the content will depend on the discussion in p1). 

3
Conclusions

See “For the Chairman’s Notes”.
