Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #109-e	R2-2001237
Electronic meeting, 24 February – 6 March 2020	
Agenda Item:	6.8.2
Source:	Ericsson
Title:	Spatial Relations and MAC CE
Document for:	Discussion, Decision

Introduction
RAN1 has below agreements to support semi persistent configuration with MAC CE activation/deactivation.
Agreement:
· SRS for positioning supports semi persistent configuration with MAC CE activation/deactivation, with SRS for positioning to be received at the serving cell and neighbor cell
· The aperiodic SRS for positioning is triggered by a DCI
· There is no impact to Rel-15 DCI (reuse the triggers in place in rel-15)
· The support of the reception of aperiodic SRS for positioning by the neighbour cell, is up to decision by RAN2 and RAN3 working groups

However, RAN2 needs to discuss and decide whether the aperiodic and semi persistent should be supported or not. Semi persistent impacts MAC specification hence RAB2 should make formal decision on this.

Further, spatial relation may need to be defined for periodic, semi-persistent (SP) and aperiodic SRS configurations. RAN2 need to discuss how the serving gNB would prepare such spatial relations.

RAN2 needs to discuss the MAC CE design in order to support above RAN1 agreement. The MAC CE activates/deactivates SP SRS resource set and indicates a spatial relation for the SP SRS resource set to be activated or deactivated.
In this contribution, we discuss on how serving gNB would obtain spatial relation for positioning purpose and also discuss the MAC CE design.
[bookmark: _Ref178064866]Discussion
Setup of Spatial Relations
Spatial relation between a specified DL RS and a specified UL RS has been introduced to handle the situation when the DL signals may come from different directions and involves specifying a selection of certain direction for the UL RS transmission. For positioning, not only for the serving cell but also for neighbor cell/TRP spatial relation needs to be defined.

The spatial relations indicate direction alignment of DL and UL radio resources. UL SRS is configured by gNB, thus gNB should prepare the spatial relations. Neighbour SSB configurations are already available in serving base station to facilitate the RRM measurements. The SSB information is setup/updates as part of Xn procedure. One of the agreements in RAN1 is that DL PRS can be also configured for spatial relation with UL SRS. If the PRS info is exchanged between gNBs, this would further facilitate in providing the spatial relation between PRS and SRS. If SSB is QCLed with PRS, this info will also help to form the spatial relations.
[bookmark: _Toc32255708][bookmark: _Toc32255721][bookmark: _Toc32522143]The LMF is a positioning calculation entity and the gNB a radio processing entity. Spatial Relation involves alignment of DL RS and UL RS. This should be performed by gNB.
Serving gNB has knowledge about its neighbours and besides it obtains measurement reports for RRM (mobility, handover etc.). Serving gNB is aware of the measurement statistics. For positioning method such as Multi-cell RTT, the gNB is best suitable to prepare the spatial relations for either of the DL RS PRS or SSB with UL SRS.
RAN3 should decide upon Xn exchange of PRS configurations.

[bookmark: _Toc32255704][bookmark: _Toc32522146]Inform RAN3 that Xn exchange of PRS configurations is needed.
Positioning in FR2 is considered a complex procedure especially when it involves UL SRS transmission towards neighbour cells. For FR2, if LMF does not have prior beam related measurement information from UE, it should be possible for gNB to invoke new measurements from UE in order to identify the current best neighbour TRP resource sets.


[bookmark: _Toc32255705][bookmark: _Toc32522147]Allow gNB to retrieve measurements from UE.


	
The main steps are:

Step 1: gNB provides DL PRS Info to LMF (via NRPPa) and exchanges PRS info configuration. This includes SSB/PRS QCL relations.
Step 2: Optionally, LMF prepares and provides the configuration to UE for ECID or Beam sweep measurements based upon either SSB, CSI-RS or DL-PRS
Step 3: Optionally, UE provides results
Step 4: LMF prepares AD for a positioning method involving UL SRS transmission
Step 5: LMF requests gNB to configure SRS transmission
Step 6: gNB, based upon exchanged Xn information on PRS and/or SSB and/or CSI-RS and/or based upon RRM measurements, determines the spatial relation for UL-SRS.
Step 7: gNB provides the RRC configuration to UE and informs the configuration to LMF.
Step 8: LMF provides NRPPa configuration to other gNBs (non-serving). 
Step 9: non-serving gNB may exchange any updates on DL PRS/SSB configurations
Step 10: serving gNB updates spatial relation based upon info received in 9.
Step 11: UE performs its measurements and informs to LMF via LPP; gNBs report the measurements to LMF via NRPPa.


MAC CE
[bookmark: _GoBack]For aperiodic or periodic SRS, the spatial relation can be configured by RRC. For semi-persistent SRS, it is conveyed by MAC CE. RAN2 needs to decide whether SP SRS configuration should be supported and what could be the typical use case for SP. Why periodic or aperiodic configuration is not enough?
In order to support, SP SRS configuration, a new MAC CE may have to be designed.
[bookmark: _Toc32255706][bookmark: _Toc32522148]RAN2 to discuss whether SP SRS configuration is to be supported or not.
If the answer is yes; a MAC CE design needs to be discussed. The legacy MAC CE Activation/deactivation for spatial relation may not be reused for this as there is need to indicate for a new reference signal; DL-PRS. Besides, the legacy is based upon serving cell configurations and for positioning we may have to provide neighbor TRP/Cell configurations. The legacy MAC CE contains multiple Octet String which is not desired for positioning purpose. 
It may further be beneficial if there is a spatial relation ID that can be defined for a certain configuration. Thus, instead of sending the full configuration; only an ID related to that could be provided.
In RRC if a spatial relation is provided; an ID can be assigned which can then be reused in MAC.
[bookmark: _Toc32255707][bookmark: _Toc32522149]Introduce a spatial relation ID.
With Spatial relation ID; it should be possible to have MAC CE payload with up to 2 octets.




Otherwise, a possible MAC CE if full configuration is needed may take up to 4 octets.



A total of 4 octet MAC CE payload is defined.
Oct 1: R (reserved) 1 bit, A/D 1 bit, SRS Resource Set ID 4bits, BWP ID 2bits
Oct 2: RS 2 bits, (SSB Index 6 bits) or (SRS resource set ID 4bits and BWP ID 2 bits) or PRS resource set (3 bits) and one bit indicator to specify if Resource ID is present or not.
Oct 3: Cell ID (MSB 8 bits) or TRP ID (Most significant 6 bits)
Oct 4: Cell ID (LSB 2 bits) or Resource ID (LSB 2 bits); the last 6 bits are reserved
Depending upon RS; in the second octet the SSB index or the neighbor UL SRS Resoure set ID and BWP ID or PRS resource set (3 bits) and 1 bit optional to indicate whether resource ID is present or not can be shared. 
Depending upon the RS, the Cell ID or TRP ID bits in the 3rd octet can be shared. Since TRP ID is only 8 bits the 2 LSB bits can be used for 2 MSB bits for resource ID or can be reserved.
In the 4th octet, the 2 bits can be shared for the cell ID last 2 bits or if the spatial relation is considered for TRP ID; and if resource ID is considered then the last octet would contain the resource ID


Conclusion
References in the text [1].
Here there are two lists, one listing observations, and one listing proposals. Listing observations are not always needed, but listing proposals are always useful. To update a list, place the cursor inside the list and press F9. 
In section 2 we made the following observations:
Observation 1	The LMF is a positioning calculation entity and the gNB a radio processing entity. Spatial Relation involves alignment of DL RS and UL RS. This should be performed by gNB.

Based on the discussion in section 2 we propose the following:
Proposal 1	Inform RAN3 that Xn exchange of PRS configurations is needed.
Proposal 2	Allow gNB to retrieve measurements from UE.
Proposal 3	RAN2 to discuss whether SP SRS configuration is to be supported or not.
Proposal 4	Introduce a spatial relation ID.





[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref174151459][bookmark: _Ref189809556]38.321 MAC
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