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1 Introduction

In last meeting, for contention resolution discussion, the related following agreements were made as follows:

Agreements

1.
As in LTE, if C-RNTI MAC CE was included in Msg3, the contention resolution is successful if one of the following conditions is met:

· If the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; 

· If the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI

2.
As in LTE, if C-RNTI MAC CE was not included in Msg3, the contention resolution is successful if the UE Contention Resolution Identity received in Msg4 matches the first ‘X’ bits of CCCH SDU transmitted in Msg3. The value of ‘X’ is FFS.
3. 
As in LTE, after transmitting Msg3, UE starts mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission. If mac-ContentionResolutionTimer expires, contention resolution is considered not successful.
4.
For contention based random access for INACTIVE to CONNECTED transition, the same contention resolution as for idle mode is used.  The assumption is that CCCH SDU contents will contain some form of ID in the resume request message.  
In this contribution, we will discuss when C-RNTI MAC CE is not included in Msg3, how to determine the value of first X bits of CCCH SDU transmitted in Msg3.

2 Discussion
In LTE, if C-RNTI MAC CE was no included in Msg 3, for contention resolution the operation is :
-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:

-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;

-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the 48 first bits of the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

-
set the C-RNTI to the value of the Temporary C-RNTI;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.

-
else

-
discard the Temporary C-RNTI;

-
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

It’s observed that the contention resolution is considered successful if the UE contention resolution identity included in the MAC CE matches the 48 first bits of the CCCH SDU transmitted in Msg3.
For the CCCH SDU transmitted in Msg3, it consists of UE identity, establishment cause and spare bits, as shown in following:
RRCConnectionRequest-r8-IEs ::=

SEQUENCE {


ue-Identity






InitialUE-Identity,


establishmentCause




EstablishmentCause,


spare







BIT STRING (SIZE (1))

}

InitialUE-Identity ::=



CHOICE {


s-TMSI







S-TMSI,


randomValue






BIT STRING (SIZE (40))

}

EstablishmentCause ::=



ENUMERATED {











emergency, highPriorityAccess, mt-Access, mo-Signalling,











mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1}

For the UE identity, it can be either S-TMSI or a random value (40 bits). The S-TMSI contains an S-Temporary Mobile Subscriber Identity, a temporary UE identity provided by the EPC which uniquely identifies the UE within the tracking area, see TS 23.003.

S-TMSI ::=






SEQUENCE {


mmec







MMEC,


m-TMSI







BIT STRING (SIZE (32))

}

Observation 1 In LTE, the 48 first bits of the CCCH SDU consists of S-TMSI (40 bits), establishment cause (7 bits) and spare bits (1 bit).
In NR, in last RAN2 #99bis meeting, there was an agreed LS to CT4 and SA2 for asking questions:

Questions to CT4:

To further progress details of RRC signalling, RAN2 respectfully ask CT4 the following question: 
1. RAN2 would request CT4 to provide the length of 5G-S-TMSI along with its constituent identifiers including AMF Set ID, AMF Pointer and 5G-TMSI. RAN2 would also request CT4 to provide the length of AMF Region ID.

Questions to SA2:

To further progress details of RRC signalling, RAN2 respectfully ask SA2 the following question: 
2. RAN2 would like SA2 to clarify for the case of E-UTRA connected to both EPC and 5GC, if the 40 bit S-TMSI address space is partitioned into two for EPC and 5GC (i.e., no overlap)? Or, is there is a possibility that EPC and 5GC may assign the same value for S-TMSI and 5G-S-TMSI identifiers for different UEs, if both identifiers have same size? Also, does SA2 plans to have some level of coordination between EPC and 5GC in terms of S-TMSI and 5G-S-TMSI allocation?

From this LS, it’s observed that the length of 5G S-TMSI is not decided yet. 
Observation 2 RAN2 is currently not sure about the length of the 5G S-TMSI.

Observation 3 The establishment cause in NR is the same size as that in LTE.

Based on all above observations, we proposal that if 5G S-TMSI is still 40 bits, consider the contention resolution successful if the UE contention resolution identity received in Msg4 matches the first 48 bits of CCCH SDU transmitted in Msg3.
Proposal 1 If 5G S-TMSI is still 40 bits, consider the contention resolution successful if the UE contention resolution identity received in Msg4 matches the first 48 bits of CCCH SDU transmitted in Msg3
3 Conclusion

Based on the discussion in section 2 we propose the following:
Observation 1
In LTE, the 48 first bits of the CCCH SDU consists of S-TMSI (40 bits), establishment cause (? bits) and spare bits (1 bit).
Observation 2
RAN2 is currently not sure about the length of the 5G S-TMSI.
Observation 3
The establishment cause in NR is the same size as that in LTE.
Proposal 1
If 5G S-TMSI is still 40 bits, consider the contention resolution successful if the UE contention resolution identity received in Msg4 matches the first 48 bits of CCCH SDU transmitted in Msg3
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 Annex text proposal to TS 38.321
5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the MAC entity shall:

1>
start ra-ContentionResolutionTimer and restart ra-ContentionResolutionTimer at each HARQ retransmission;

1>
monitor the PDCCH while ra-ContentionResolutionTimer is running;

Editor's note: handling of measurement gap may need to be specified to the above sentence (as in LTE).

1>
if notification of a reception of a PDCCH transmission is received from lower layers:

2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI:

4>
consider this Contention Resolution successful;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:

4>
stop ra-ContentionResolutionTimer;

4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the 48 first bits of the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
5>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.
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