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1. Introduction:

SA3 LI has requested that when LTE-NR dual connectivity is in use, information on the Cell ID of the Secondary Cell Group is also sent from the RAN to the Core Network. 
At SA #84, TSG SA has received incoming LSs on the topic of reporting the Dual Connectivity Secondary Cell ID to the core network for LI and Law Enforcement purposes in (at least):

S2-1904819 (SA in cc) from SA2 #132 in April, 
S2-1906170 (“to SA”) from SA2 #133 in May,
S3i190265 (in cc) from the SA3LI meeting held in the USA at the same time as SA2 #132, and
R3-193111 (SA in cc) from RAN 3 #104 (co-located with SA2 #133)
2. Work progress 

Following the agreement of CRs on the Location Reporting procedures in S1-AP (TS 36.413) and NG-AP (TS 38.413) in RAN #83 in March 2019, the April SA2 # 132 meeting in Xian agreed CRs in:

S2-1904832 (CR 3505r4 to TS 23.401) and
S2-1904834 (CR 1199r4 to TS 23.502.,
SA2 also sent a Liaison Statement to SA3 LI in S2-1904819. 
In parallel to SA2’s work on the above CRs, SA3 LI were meeting in a different location and clarifying their requirements. This led to the LS in S3i190265 being sent to SA2.

These LSs (S2-1904819 and S3i190265) “crossed in the post”.

At SA2 #133 in May in Reno (and in the co-located RAN3 #104 meeting), further analyses of the updated SA3 LI requirements were debated. It was concluded that additional changes were needed to meet the complete set of SA3 LI requirements (e.g. for situations such as handover directly into a dual connectivity configuration).
This resulted in SA2 agreement on CR 3513r2 to TS 23.401 in S2-1906165, and agreement on  corresponding CRs to S1-AP (CR 1680r1 to TS 36.413 in R3-193252) and NG-AP (CR 0130r1 to TS 38.413 (N2 interface) in R3-193253) in RAN 3, even though SA2 request SA3-LI to clarify whether their requirements are also applicable to LTE-LTE dual connectivity. 

Note that alignment of the 5GCore specifications is anticipated at the next SA2 meeting. This is part of the Release 15 “late drop” option 4/7 work.
The new CRs from Reno enhance the functionality, and do not overlap with, the SA2#132 CRs from Xi’An. They add the PS Cell ID (Primary cell ID of the Secondary Cell Group) to all the existing S1 and N2 (NG) interface messages that carry the Cell Global ID (e.g. the ID of the primary cell of the master cell group). This means that if Dual Connectivity is activated the RAN adds the PS Cell ID) alongside the Cell Global ID and Tracking Area ID into every Uplink NAS Transport message sent from the RAN to the Core Network. Whenever the UE sends any Mobility Management or Session Management signaling to the core network, the core network is also informed of any PS Cell that is in use. 
From SA2 #133 in May in Reno, the updated SA2 work, along with renewed concerns on signalling load, were sent to SA3 LI in the LS in S2-1906170.
3. Discussion 
3.1 Provision of PS Cell ID to the core network

The CRs agreed by SA 2 and RAN 3 in Reno add the PS Cell ID to the existing ‘event’ based messages that carry the Cell Global ID. This does not cause any additional messages to be sent on the S1 and N2 (NG) interfaces. 

On their own (i.e. without any changes to the Location Reporting procedures) the agreed SA2#133 CRs from Reno appear to provide full coverage for the Mobility Management and Session Management events that SA3 LI request in S3i190265.
3.2 Signalling Load
The LS from SA3 LI in S3i190265 makes it clear that the use of LI shall not be detectable by a RAN node. While this is understandable, when coupled with a requirement to provide all PS Cell information for an LI target, it means that ALL PS Cell changes for ALL users for ALL of their time in connected state would need to be reported.
As PS Cell changes may reflect fluctuations in data usage from a stationary user, PS Cell might be much more frequent than movement based cell changes.
As stated in the SA2 LS in S2-1906170:

SA 2 wish to point out that TS 23.401 already contains warnings about the signaling load that can occur from the use of Location Reporting for movement based cell changes. For example, see Note 3 in clause 5.9.2.1 and Note 4 in clause 5.9.3 of TS 23.401. SA 2 has also performed dedicated Work Item(s) (e.g. AULC) relating to the “Presence Reporting Area” in order to minimise this signaling load (see e.g. clause 5.9.2.2 of TS 23.401).

As a result, SA 2 has serious concerns about the use of the Location Reporting procedure for triggering the systematic reporting of the PS Cell ID and SA 2 suggest that systematic reporting should not be done.
Given the clarified SA3 LI requirement, the co-signing companies have serious concerns about the signaling load resulting from the CRs on the Location Reporting procedure agreed in S2-1904832 and S2-1904834. The co-signing companies propose that these CRs are NOT agreed by this SA plenary meeting.
3.3 Usefulness of PS Cell ID in the Core Network
It is believed that SA3 LI wish to have the PS Cell ID in order to provide additional information on the target’s location. This seems to have been based on the belief that the Secondary Cell group is a “small cell” that is not co-located with the Master Cell Group.

However, as indicated in the SA2 LS to SA3 LI in S2-1904819, Option 3(x) Dual Connectivity was specified because LTE and NR have different RLC/MAC layers and this means that Carrier Aggregation cannot be used to combine NR and LTE – but Release 12 Dual Connectivity could be re-used for combining NR and LTE. 

It can be anticipated that in many cases the use of EN-DC involves NR and LTE cells serving the same sector of the same base station site. Idle mode load balancing of the LTE master cells is also likely to mean that that the UE is pushed to the highest LTE frequency that it can receive – and this LTE carrier (e.g. LTE @ 2100 MHz)  may have range similar to (or less than) that of the NR carrier.

Overall, the additional location accuracy achieved from knowing the PS Cell ID may frequently be very small. Thus 3GPP should be cautious in approving mechanisms to provide the PS Cell ID to the core network that result in intense, additional, signalling loads.
3.4
On-demand provision of PS Cell ID
There may well be use cases (e.g. finding a lost teenager, or, specific commercial usages) where providing every piece of PS Cell ID information to the core network has value and there is no danger associated with this activity be visible within the RAN.
To cater for these use cases, additional ‘location reporting criteria’ could be added to the location reporting request. This could be specified by SA2 in Release 16 if required by SA3-LI.
4
Proposals
The authors propose that;

a) CR 3513r2 to TS 23.401 in S2-1906165 is approved by SA#84, and

b) S2-1904832 (CR 3505r4 to TS 23.401) and S2-1904834 (CR 1199r4 to TS 23.502) are NOT approved by SA#84.
c) TSG SA communicate their decisions on this topic to TSG RAN and RAN3 so that they can align their specifications.




