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1 Introduction
In RAN2#101 meeting [1], some agreements were made for RRC connection establishment cause and I-RNTI size:
Agreements for NR only

1: 
At least 8 and preferably 16 (or more) cause value to be included in MSG 3. To be finalised when we have received input from RAN1 on MSG3 size and have a full picture of the content of MSG3.

2: 
At least the following LTE establishment cause values are reused for NR: emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall-v1280
Agreements

1:   Assuming no limitation on MSG3 size based on the feedback from RAN1, I-RNTI size is 52 bits, including node ID and UE identifier.

2:   Internal structure is transparent to the UE and internal structure can be discussed by RAN3.

In addition SA2 has sent the LS to RAN2 to ask whether it is possible to extend the encoding space for the 5G-S-TMSI form 40 bits to e.g. 48 bits.  
In this contribution, we mainly analyse the size of MSG3 based on the above agreements. 
2 Discussion

RAN2 agreed three-step handshake procedure (e.g. request, setup, complete) will be used for the RRC state transition from IDLE to CONNECTED, then the LTE RRC connection establishment procedure can be used as a baseline. The whole procedure from IDLE to CONNECTED can be found as below:
It is common understanding that the total bits of message 3 equals to CCCH SDU + MAC header, for MAC header in NR, it is 2 octets. To analyse MSG3 size, the size of CCCH SDU would be evaluated for the corresponding message, i.e. RRC Connection Request or RRC Connection Reestablishment Request or RRC Connection Resume Request.
· MSG3 for RRC Connection Request
First, we illustrate the size of MSG3 for RRC Connection Request in LTE as below:

	IE
	Size (bit)

	Structure of the message
	3

	ue-Identity
	41

	establishmentCause
	3

	spare
	1

	MAC header
	8

	Total
	56


Table 1: Size of MSG3 for RRC Connection Request in LTE
In the below discussion we still use 40 bit for 5G-S-TMSI for NR as in [2] we explained the reason why 40bit is more suitable from RAN2 point of view. Furthermore, since it is agreed that at least 8 and preferably 16 (or more) cause value can be included in MSG3, the encoding space for establishment cause can be extended to 4 bits. Table 2 shows the possible size of MSG3 for RRC Connection Request in NR.
	IE
	Size (bit)

	Structure of the message
	3

	ue-Identity
	41

	establishmentCause
	4

	MAC header
	16

	Total
	64


Table 2: Size of MSG3 for RRC Connection Request in NR
Observation 1: The size of MSG3 for RRC Connection Request in NR can be 64 bits.
· MSG3 for RRC Connection Reestablishment Request
Then, we firstly analyse the size of MSG3 for RRC Connection Reestablishment Request in LTE as Table 3:

	IE
	Size (bit)

	Structure of the message
	3

	reestabUE-Identity
	41

	reestablishmentCause
	2

	spare
	2

	MAC header
	8

	Total
	56


Table 3: Size of MSG3 for RRC Connection Reestablishment Request in LTE
In LTE, the ReestabUE-Identity comprises of C-RNTI, PhyCellId and ShortMAC-I, which is totally 41 bits, and it may be same in NR. For reestablishment cause, probably at least the LTE reestablishment cause values can be reused for NR, e.g. reconfigurationFailure, handoverFailure and otherFailure. Table 4 illustrates the possible size of MSG3 for RRC Connection Reestablishment Request in NR.

	IE
	Size (bit)

	Structure of the message
	3

	reestabUE-Identity
	41

	reestablishmentCause
	2

	spare
	2

	MAC header
	16

	Total
	64


Table 4: Size of MSG3 for RRC Connection Reestablishment Request in NR
Observation 2: The size of MSG3 for RRC Connection Reestablishment Request in NR can be 64 bits.
· MSG3 for RRC Connection Resume Request

Finally, the size of MSG3 for RRC Connection Resume Request in LTE is shown as below:

	IE
	Size (bit)

	Structure of the message
	3

	resumeIdentity
	41

	shortResumeMAC-I
	16

	resumeCause
	3

	spare
	1

	MAC header
	8

	Total
	72


Table 5: Size of MSG3 for RRC Connection Resume Request in LTE
For resume identity in NR, the work assumption is that there is limitation on MSG3 size based on the feedback from RAN1, and it has agreed that I-RNTI size is 52 bits including node ID and UE identifier, maybe there is no need to truncate the resume identity. For short resume MAC-I, the size may be same as LTE, i.e. 16 bits. Like establishment cause agreed for RRC connection establishment, at least 8 and preferably 16 (or more) cause value can be used for RRC connection resume, thus the encoding space for resume cause can be extended to 4 bits. Table 6 shows the possible size of MSG3 for RRC Connection Resume Request in NR.

	IE
	Size (bit)

	Structure of the message
	3

	resumeIdentity
	52

	shortResumeMAC-I
	16

	resumeCause
	4

	spare
	5

	MAC header
	16

	Total
	96


Table 6: Size of MSG3 for RRC Connection Resume Request in NR

Observation 3a: The size of MSG3 for RRC Connection Resume Request in NR can be 96 bits.
For fast schedule in inactive mode, if the size of MSG3 is big enough, a short BSR or short truncated BSR can be included in MSG3 as well as PHR, which means additional 4 bytes (32 bits) is introduced.
Observation 3b: A short/short truncated BSR and PHR can also be included in MSG3 if the size is big enough, which means additional 32 bits is introduced.
Generally, the size of MSG3 in NR can be 64 bits or 96 bits based on the above analysis. If short or truncated BSR and PHR are considered, additional 32 bits is introduced.
As the above calculation is based on 40 bit S-TMSI, if RAN2 decides to go to 48bit S-TMSI, one additional octet needs to be added.
Proposal1: For the size of MSG3, NR supports 64 bits and 96 bits (including MAC header of 2 octets)  in case S-TMSI is 40 bit; otherwise 72 or 104 bit is required. If BSR or PHR is considered to be reported, additional 32 bits should be added.
Proposal2: send LS to RAN1 on the above potential MSG3 size which shall be supported from RAN2 point of view.
3 Conclusion

In this paper we mainly analyse the size of MSG3 in NR and propose:
Observation 1: The size of MSG3 for RRC Connection Request in NR can be 64 bits.
Observation 2: The size of MSG3 for RRC Connection Reestablishment Request in NR can be 64 bits.
Observation 3a: The size of MSG3 for RRC Connection Resume Request in NR can be 96 bits.
Observation 3b: A short/short truncated BSR and PHR can also be included in MSG3 if the size is big enough, which means additional 32 bits is introduced.
Proposal1: For the size of MSG3, NR supports 64 bits and 96 bits (including MAC header of 2 octets) in case S-TMSI is 40bit; otherwise 72 or 104 bit is required. If BSR or PHR is considered to be reported, additional 32 bits should be added.
Proposal2: send LS to RAN1 on the above potential MSG3 size which shall be supported from RAN2 point of view.
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