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1   Introduction

The msg3 design considering the size limitation has been discussed in several meetings, and the following agreements has been agreed so far: 
Agreements

If RAN1 is not able to provide a larger min grant size than 56bits with same coverage :

-
RRC messages for msg3 will be defined to fit 56 bit min grant size

-
Possibility to have a larger min grant size in a cell will be supported and indicated via system info.

-
To be progress offline (focus first on the coding and 3i, 5 as a second step of the discussion):


1/
Coding for RRCRequest to fit the 56bit requirement assuming 5G-S-TMSI is split between msg3 and msg5


2/
Coding for RRCRe-establishmentRequest to fit the 56bit requirement


3/
Coding for ResumeRequest to fit the 56bit requirement and details of truncation of I-RNTI; 


3i/ 
Can also consider the option that if system information indicates the minimum grant size is 56bits then resume procedure will fall back to RRC connection request (i.e. resume does not work in this cell).

4/
Coding for ResumeRequest to fit the 72 bits 


5/
Associated procedure text

=>
Additional changes 1) changing establishment cause from 4 to 3 bits and 2) move 1 bit in 5G-STMSI from Msg3 to Msg5 can be discussed later.
Agreement:

1:
I-RNTI of 40bits will be used as a basis for designing the coding of message 3 in the offline discussion #34.

In this contribution, we will further discuss the remaining issues on msg3 design.
2   Discussion
RAN2 agreed to use 40 bit I-RNTI as baseline in the msg3 design considering the 72 bits msg3 grant. As discussed in [1], the 40 bits full I-RNTI is preferred to be used in NR, i.e. 40 bits I-RNTI will be used in paging and full resume ID in RRC connection resume.
Proposal 1: RAN2 confirm that 40 bits I-RNTI will be used as Paging ID in RAN paging and full resume ID in RRC connection resume.

As replied in [2], both 56 bits msg3 and 72 bits msg3 could be supported in NR. In last meeting, two options for RRC Connection Resume in case of 56 bits msg3 grant has been discussed:

1) Truncate 24 bits from 40 bits as in LTE

2) Resume procedure will fall back to RRC connection request (i.e. resume does not work in this cell).
Actually, with truncated I-RNTI, the new gNB may match with several possible old gNBs, but only the correct old gNB could pass the short MAC-I verification, and thus the new gNB could retrieve the UE context correctly by truncated I-RNTI with the assistance of short-MAC-I. Fall back to RRC connection request would unnecessary increase the delay of connection resume and thus we prefer to use truncated I-RNTI only in case system information indicates 56 bits msg3 grant.  

Proposal 2: RAN2 confirm that use truncated I-RNTI for RRC Connection Resume only in case system information indicates 56 bits msg3 grant.  
In LTE, the truncation of I-RNTI consists of 12 LSB bits of eNB ID and 12 LSB bits of UE ID. However, the truncation in LTE was agreed based on assumption that resume ID includes 20 bits gNB ID and 20 bits UE ID. In NR, RAN3 has discussed the content of I-RNTI and decided that the split between gNB ID part and UE ID part is network implementation based. This implies that how the new NG-RAN node is able to resolve the old NG-RAN ID from the I-RNTI is based on the configuration in network. In that case the UE would not need to know the specific split between gNB ID part and UE ID part. If the existing solution from eMTC is purely re-used in NR, it will impact the flexibility of truncation of I-RNTI in NR. The alternative is to let the gNB configure the truncated I-RNTI to the UE, so that the UE could use the truncated I-RNTI without knowing of the split in the I-RNTI.
Proposal 3: gNB configures the truncated I-RNTI to the UE, so that the UE could use the truncated I-RNTI without knowing of the split in the I-RNTI
In last meeting, two options were discussed to leave one spare bit in msg3 for future extension as below:

1) Changing establishment cause from 4 to 3 bits 

2) Move 1 bit in 5G-STMSI from Msg3 to Msg5 

In [3], it can be seen that if 3 bits is used for establishment cause, we have to merge all IMS related causes (MO/MT video/voice) to one cause, and even then we would have no spare bit in cause value (considering the bit reservation for delayTolerantAccess). Moving one bit from 5G-S-TMSI from msg3 to msg5 would only slightly increase the false detection rate of contention resolution and it should be acceptable. Therefore we prefer to move one bit from msg3 to msg5 to leave a spare bit in msg3. In that case we also need to reduce one bit from the random value in msg3.
Proposal 4: to support one spare bit in msg3, move 1 bit in 5G-S-TMSI from Msg3 to Msg5 to spare a bit in msg3, and correspondingly reduce one bit from the random value in msg3 bits.

RRC Setup message is designed to fit 56 bits msg3 size. However, for cells where 72 bits msg3 size is allowed, RRC Setup Request message would still include part of 5G-S-TMSI in the msg3 and 8 bits padding will be included in the msg3 even if actually the full 5G-S-TMSI could be included in the msg3 in such a case which is not an efficient approach. We can consider to include the full 5G-S-TMSI in msg3 in case 72 bits msg3 is allowed. However, to support 3 different types of UE IDs (truncated 5G-S-TMSI, random value, full 5G-S-TMSI), we need to introduce one more bit consumption for the choice structure of InitialUE-Identity in msg3. We can further reduce one bit from 5G-S-TMSI and random value for the purpose as shown below:
InitialUE-Identity ::=



CHOICE {

ng-5g-s-tmsi-part




BIT STRING (SIZE (38)),

randomValue






BIT STRING (SIZE (38),


ng-5g-s-tmsi





BIT STRING (SIZE (48)),


spare







BIT STRING (SIZE (1))

}
Proposal 5: to support full 5G-S-TMSI report in msg3 in case 72 bits grant for msg3, we can consider further move 1 bit in 5G-STMSI from Msg3 to Msg5, and reduce one bit from random value in msg3.
3   Proposal
In this contribution, we discussed msg3 design and proposed that:
Proposal 1: RAN2 confirm that 40 bits I-RNTI will be used as Paging ID in RAN paging and full resume ID in RRC connection resume.

Proposal 2: RAN2 confirm that truncated I-RNTI is used for RRC Connection Resume in case system information indicates 56 bits msg3 grant.  
Proposal 3: gNB configures the truncated I-RNTI to the UE, so that the UE could use the truncated I-RNTI without knowing of the split in the I-RNTI
Proposal 4: to support one spare bit in msg3, move 1 bit in 5G-S-TMSI from Msg3 to Msg5 to spare a bit in msg3, and correspondingly reduce one bit from the random value in msg3 bits.

Proposal 5: to support full 5G-S-TMSI report in msg3 in case 72 bits grant for msg3, we can consider further move 1 bit in 5G-STMSI from Msg3 to Msg5, and reduce one bit from random value in msg3.
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