3GPP TSG-RAN WG2 #101                                                                      R2-1803016
Athens, Greece, 26 February – 02 March, 2018                                    
Agenda item:
9.7.2
Source:
LG Electronics Inc.


Title:
Addition of Core Network type information in RRC signalling
Document for:
Discussion and Decision
1.
Introduction
In this discussion paper, we present our view regarding addition of core network type information in RRC signaling message.
2.
 
Discussion
According to Reply LS from SA2 (R2-1801747/S2-181262) in below, in the case of connected to both EPC and 5GC, RAN2 need to distinguish the S-TMSI type (S-TMSI or 5G-S-TMSI) in RRC signaling. 

	Answers:

SA2 does not assume partitioning or coordination for the 5G-S-TMSI/S-TMSI number space between MMEs and AMFs serving an eNB connected to both EPC (MME) and 5GC (AMF). As a result EPC and 5GC are allowed to assign the same value for S-TMSI and 5G-S-TMSI identifiers for two different UEs accessing EPC and 5GC, respectively. SA2 would therefore like to ask RAN2 to distinguish the S-TMSI type (S-TMSI or 5G-S-TMSI) in RRC signalling. 


Observation 1: SA2 ask RAN2 E-UTRA cell connected to both EPC and 5GC need to distinguish S-TMSI type (S-TMSI or 5G-S-TMSI) to differentiate UEs
It was proposed to add CN type (EPC or 5GC) in Msg3 to resolve the collision due to S-TMSI and 5G-S-TMSI with same value. However, as we know, currently there is only 1 bit remaining in Msg3. If the 1 bit is used, no more spare bit remains in Msg3. It can cause trouble if RAN2 faces another usage to require spare bit in message sooner or later. Thus, RAN2 need to carefully analyze this issue and discuss about whether or not same value for S-TMSI and 5G-S-TMSI causes problem and how much the impact of the problem is. 
Observation 2: Msg 3 only has 1 remaining spare bit. If the 1 bit is used, no more spare bit is remained in Msg3. It can cause trouble if RAN2 faces another usage to require spare bit in message sooner or later.
Proposal 1: RAN2 need to carefully analyze this issue and discuss about whether or not same value for S-TMSI and 5G-S-TMSI causes problem and how much the impact of the problem is.
The following shows the conditions the collision due to same value for S-TMSI and 5G-S-TMSI happens.
Conditions for causing a problem

1. Two UEs initiate preamble transmission with the same preamble in same time/frequency 
2. Contents in Msg3 sent from two UEs are the same

A. 40 bit of S-TMSI has same value with 40 bit of 5G-S-TMSI
B. RRC establishment cause
It has little likelihood to satisfy all conditions. Thus, it can be a rare case. 

Observation 3: The collision due to same value for S-TMSI and 5G-S-TMSI is very rare problem 

The following shows detail scenarios of the case the collision happens and analyze what kind of problem happens due to collision. 
Scenario causing a problem
1. Two UEs transmit Msg3 with same value for S-TMSI and 5G-S-TMSI. Then, 
A. if eNB cannot decode any of Msg3, two UEs restart RACH procedure from the beginning after mac-contentionResolutionTimer is expired. 
B. If eNB decode one of Msg3, eNB sends Msg4 including Msg3, then go to further in below. 
2. Two UEs may mis-understand as eNB has sent Msg4 belong to oneself and send Msg5 including NAS message (i.e. Service request message) to eNB. then
A. if eNB cannot decode any of Msg5, two UEs know delivery of Msg5 fails and may send Msg5 again if eNB provides UL grant. But during re-transmission of Msg5, if failure for delivery of Msg5 are repeated, eNB may release two UEs. Then, two UEs enter to IDLE mode and restart RACH procedure from the beginning
B. if eNB decode successfully one of Msg5, one of two UEs know successful delivery of Msg5 via acknowledgement while another UE may mis-understand its Msg5 is successfully delivered to eNB. But when the UE(s) receive NAS response message from core-network, the UE can realize whether or not there are errors e.g. by checking CN type of sending NAS message in Msg5 is equivalent with one of NAS response message.  
C. it is unlikely eNB decodes successfully both Msg5. 
Analysis
· 1-A) and 2-A) are the case two UEs restart RACH procedure from the beginning. In this case, to repeat the collision problem again from the step 1), two UEs should initiate preamble transmission with the same preamble in same time/frequency. Such coincidence is unlikely. Even if the coincidence happens again, it can be resolved in the next phase. The probability the coincidence happens decreases as phase increases. 

· In the case of 2-B), the UE can detect whether or not it is errors in the end even if it takes some time. Thus, according to the analysis in above, the problem can be resolved even if it takes a little time. 

Observation 4: The collision problem due to same value for S-TMSI and 5G-S-TMSI can be resolved even if it takes a little time. 

Proposal 2: RAN2 decide not to use 1 remaining spare bit in Msg3 to resolve the collision problem due to same value for S-TMSI and 5G-S-TMSI because the problem is rare case and can be resolved even if it takes a little time. 
When the E-UTRA cell connected to both EPC and 5GCN perform paging procedure and same value for S-TMSI and 5G-S-TMSI is allocated to two different UEs, paging message with the value causes unnecessary initial access. 

Observation 5: When the E-UTRA cell connected to both EPC and 5GCN perform paging procedure, paging message with same value of S-TMSI and 5G-S-TMSI causes unnecessary initial access.
Thus, the E-UTRA cell connected to both EPC and 5GCN needs to distinguish the S-TMSI type (S-TMSI or 5G-S-TMSI) in paging message, CN type need to be included in the paging message. 
Proposal 3: If the E-UTRA cell connected to both EPC and 5GCN performs paging procedure, CN type is included in paging message
3.

Conclusion
In this discussion paper we have presented our views regarding addition of core network type information in RRC signaling message and proposed the following:
Observation 1: SA2 ask RAN2 E-UTRA cell connected to both EPC and 5GC need to distinguish S-TMSI type (S-TMSI or 5G-S-TMSI) to differentiate UEs
Observation 2: Msg 3 only has 1 remaining spare bit. If the 1 bit is used, no more spare bit is remained in Msg3. It can cause trouble if RAN2 faces another usage to require spare bit in message sooner or later.

Proposal 1: RAN2 need to carefully analyze this issue and discuss about whether or not same value for S-TMSI and 5G-S-TMSI causes problem and how much the impact of the problem is.
Observation 3: The collision due to same value for S-TMSI and 5G-S-TMSI is very rare problem 

Observation 4: The collision problem due to same value for S-TMSI and 5G-S-TMSI can be resolved even if it takes a little time. 

Proposal 2: RAN2 decide not to use 1 remaining spare bit in Msg3 to resolve the collision problem due to same value for S-TMSI and 5G-S-TMSI because the problem is rare case and can be resolved even if it takes a little time. 
Observation 5: When the E-UTRA cell connected to both EPC and 5GCN perform paging procedure, paging message with same value of S-TMSI and 5G-S-TMSI causes unnecessary initial access.
Proposal 3: If the E-UTRA cell connected to both EPC and 5GCN performs paging procedure, CN type is included in paging message
