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1 Introduction
In [1], RAN1 replied that “Msg.3 TB size larger than 56 bits for NR has a risk of reducing the coverage of Msg.3 PUSCH compared to LTE Msg.3 PUSCH.” and based on RAN1 evaluations, “TB size of 72 bits leads to more than 0.6dB increase of required Es/N0 compared to TB size of 56 bits under the same condition in various evaluation environments.”
However, based on SA2 reply in [2], the 5G-S-TMSI would be 48 bits, it would be difficult to fit it in in 56 bits msg3 size. For 52 bits I-RNTI, a LS has been sent to RAN3 to ask RAN3 to shorten the gNB ID of I-RNTI size considering the msg3 size limitation.

In this contribution, we will discuss the possible minimize of msg3 and content of msg3.
2 Discussion
Currently RAN1 has multiple TB size and among which 56 bits and 72 bits seem suitable for MSG3. As discussed at last RAN2 meeting, the possible size reduction for each field is sumarized in the following table to fit 72 bits msg3 size for RRC Connection Resume message.

Table 1: Size of MSG3 for RRC Connection Resume Request in NR

	IE
	Size (bit)

	ASN coding consumption
	3

	resumeIdentity
	52 -12 = 40 (by using a shorter gNB ID )

	shortResumeMAC-I
	16

	resumeCause
	4 – FFS: whether to reduce to 3 bit;

	Spare
	5 – 4 = 1

	MAC header
	16 – 8 = 8 (check with UP whether it is feasible to have 9 bit sub-header at least for MSG3)

	Total
	96 – 12 – 8 – 4 = 72


If the I-RNTI could be reduced to 40bits, it is possible to fit RRC Connection Resume Request message to 72 bits TB size. As analysed in [3], the I-RNTI could be reduced to 40 bits by truncating the 20 LSB bits of gNB ID part from up to 32 bits gNB ID. However if we intend to fit the RRC Connection Resume Request message to 56 bits TB size, further optimization is needed and from the sourcing company’s view, such optimization is not favoured as this means from the very beginning NR design has to sacrifice the performance because by some optimizations, e.g. truncating the I-RNTI, the probability of identifying multiple candidate gNB or UEs is increased which would increase the complexity of network handling.
Proposal 1: for RRC Connection Resume Request, the minimize request TB size shall be 72 bits.

For RRC Connection Request message, as SA2 has agreed to use 48-bit 5G-S-TMSI, it would be difficult to accommodate 48 bits 5G-S-TMSI in 56 bits msg3 size. This means further optimization might be needed if 56 bits msg3 size if used. From the sourcing company’s view to use 72 bits msg3 size for RRC Connection Request is preferred due to the following reasons:
1) It is not preferred to have different msg3 sizes for  RRC Connection Resume and  RRC Connection Request

  To support different msg3 sizes for different scenarios, the UE needs to indicate the needed msg3 size by preamble grouping. For example, use Group A for RRC messages smaller than 56 bits (RRC Connection Request and RRC Connection Re-establishment) and use Group B for RRC message bigger than 56 bits (RRC Connection Resume) and data transmission in msg3. However, use of Group B also requires that the pathloss is lower than a threshold. This will prevent the UE in cell edge to initiate RRC Connection Resume procedure. Alternatively we can remove the pathlosss threshold criteria for group A and group B, i.e. the differentiation of group A and B is only dependent on the MSG3 size. However this does not solve the problem. This actually means that for RRC Connection Resume with larger size, the failure rate would obviously be higher than RRC Connection Request/Re-establishment when the UE is at the cell edge. In addition in NR preambles have already been grouped by different purposes and further split would result in limitation of the number of preambles for each group. Therefore preamble grouping to differentiate the MSG3 size does not really solve the problem but adds complexity.  
2) It is not preferred making compromise at the very beginning of the NR design 

Even though truncation of 5G-S-TMSI for msg3 transmission in NR would be possible from technique point of view, it still not preferred to do so as the fundamental design of NR due to similar reasons explained for resume procedures. In addition this would also increase of false contention resolution rate in NR which would result in worse performance compared with LTE.
Therefore, we prefer to always have same msg3 size for all msg3 transmission scenarios.
Proposal 2: use same minimized msg3 size (72bits) for RRC Connection Resume and RRC Connection Request/Reestablishment.

If proposal2 is really difficult to be agreed, i.e. the msg3 size for RRC Connection Request/Re-establishment is still 56 bits as LTE, further optimization has to be considered. In this case it is still preferred to transmit complete 5G-S-TMSI in msg3 to do some early congestion control instead of truncating the 5G-S-TMSI. Considering the overhead for RRC message ASN coding, it is worth considering using the MAC structure to accommodate. For example, a new MAC structure could be used to transfer the IEs needed in msg3 as below:
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Figure 1: MAC structure for msg3.
The MAC structure consists of the following fields:

1) The first bit T filed could be used to indicate the new MAC structure. This bit is set to 1.

2) The ID Type filed could be used to indicate the UE ID type of the UE ID field as below: 

	00
	5G-S-TMSI

	01
	Random Value

	10
	PCI+C-RNTI (FFS now)

	11
	I-RNTI + short MAC-I (FFS now)


3) The Cause Values filed could be used to indicate the cause values for the msg3.

4) The 48 bits UE ID field is used to transfer the UE ID as indicated by ID Type.  If the I-RNTI could be reduced to 32bits, the I-RNTI + short MACI-I could be accommodated in the 48 bits UE ID.  In that case, RRC Connection Request/re-establishment/Resume could be unified in the same MAC structure even 56 bits msg3 size is applied.  .
The UE could decide to use MAC based msg3 or RRC based msg3 based on the grant from the network, if the grant is not possible to accommodate the RRC based msg3, the UE could use MAC based msg3 transmission.  

Proposal 3: if 56 bits has to be used for RRC Connection Request/Re-establishment, use the new MAC structure instead of RRC message to transmit complete 5G-S-TMSI in msg3.
3 Conclusion

This contribution discussed the msg3 size and raised the following proposals:

Proposal 1: for RRC Connection Resume Request, the minimize TB size request is 72 bits.
Proposal 2: use same minimized msg3 size (72bits) for RRC Connection Resume and RRC Connection Request/Reestablishment.

Proposal 3: if 56 bits has to be used for RRC Connection Request/Re-establishment, use the new MAC structure instead of RRC message to transmit complete 5G-S-TMSI in msg3.
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