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1 Introduction

In the recent 3GPP RAN2#105bis meeting, there were some discussions on procedure and content for 2-step RACH and the follow agreements are achieved [1]. 

	Agreements:

1. Criteria on whether the UE uses 2-step RACH or 4-step RACH shall be clearly specified 

2. The start of the msgB reception window is after the PUSCH transmission opportunity of msgA.  Details are FFS for 2-step RACH and fallback. 
3. If CCCH SDU was included in MsgA, then the contention resolution will be based on the contention resolution ID included in MsgB.  FFS for other conditions.  


Whereas, many issues are still not discussed due to the limited TU. In this contribution, we will provide some discussions on MsgA content for different cases, i.e. connected case, initial access case and resume case. 
2 Discussion

According to 3GPP progress, the MsgA for 2-step RACH is composed of preamble and PUSCH payload, which is agreed definitely. However, the specific content of the PUSCH payload is demanded to discuss from RAN2 perspective. And based on the last RAN1#96bits meeting, the payload size has been discussed 56bits and 72bits as the starting point in offline, which is beneficial to help to design the MsgA content in RAN2. Moreover, the same payload size was discussed for a long time and an LS was agreed to be sent from RAN2 to RAN1 to decide. Then we will discuss the detailed MsgA content for different scenarios.
· Case1: connected case
For this case, UE has been assigned C-RNTI previously, and the PUSCH should contain the C-RNTI and the corresponding MAC subheader at least which totally have 24bits. In order to make full use of the valid payload size, in addition to the necessary C-RNTI, MsgA content could also carry a short BSR or a short truncated BSR with its MAC subheader which are 16bits altogether. Further consider a long BSR or a long truncated BSR with its MAC subheader which requires a maximum of 11bytes, which may exceed the current MsgA payload size. However, a long BSR or a long truncated BSR does not always need to carry so much information. Moreover, considering that a long BSR or a long truncated BSR with its MAC subheader need a minimum of 5bytes. According to the actual demands, the transmit side can assemble a long BSR or a long truncated BSR with its mac subheader into the MsgA payload PDU with the allowed size.

Additionally, a single PHR with its MAC subheader which are 24bits in total could also be considered. While a mutiple PHR is FFS because of too many bytes.
Proposal 1: For connected case, the MsgA content should contain C-RNTI at least, and a short BSR or a short truncated BSR or a single PHR is also sufficient to be supported if needed. 
· Case2: initial access case
For this case, UE has not been assigned C-RNTI, then the PUSCH should include the information in RRCSetupRequest-IEs configured by RRC with according MAC subheader which are 56bits. At this moment, a short BSR or a short truncated BSR with its MAC subheader could be contained. However, a long BSR or a long truncated BSR with its MAC subheader demands 5bytes at least which could not be involved due to not enough payload size. Similarly, a single PHR with its MAC subheader which are 24bits in total could also not be considered. 

Proposal 2: For initial access case, the MsgA content should contain the information in RRCSetupRequest-IEs with according MAC subheader which are already 56 bits, and a short BSR or a short truncated BSR is also sufficient to be supported if needed. While a PHR or a long BSR (or a long truncated BSR) is not enough.
· Case3: resume case
For this case, UE also does not have C-RNTI, and the PUSCH should contain the information in  RRCResumeRequest-IEs or RRCResumeRequest1-IEs with according MAC subheader at least which are 56bits, 72bits respectively. 

If RRCResumeRequest-IEs is configured, a short BSR or a short truncated BSR with its MAC shubheader could be embodied together with the resume identity if required. 

While, if RRCResumeRequest1-IEs is configured, then, neither a BSR or a PHR is not enough to accommodate. 
Proposal 3: For resume case, the MsgA content should contain the information in RRCResumeRequest-IEs or RRCResumeRequest1-IEs at least, and if RRCResumeRequest-IEs is configured, a short BSR or a short truncated BSR is able to be supported if required. If the RRCResumeRequest1-IEs is configured, neither a BSR or a PHR is not enough to be accommodated.

· Case4: reestablishment case
For this case, the PUSCH should contain the information in RRCReestablishmentRequest-IEs with according MAC sybheader at least which are 56bits. And a short BSR or a short truncated BSR with its mac shubheader could be embodied together if required in addition to the RRCReestablishmentRequest-IEs. 

Proposal 4: For reestablishment case, the MsgA content should contain the information in RRCReestablishmentRequest-IEs with according MAC subheader which are 56 bits, and a short BSR or a short truncated BSR is sufficient to be supported if needed. 
Proposal 5: As discussed above, a more explicit summary about MsgA content for different cases is shown in Table1 with the current most discussed payload size (i.e. 56bits, 72bits) as mentioned at the beginning of the part2.
Table1 summary MsgA content for different cases

	
	56bits for payload size
	72bits for payload size

	connected case
	essential: C-RNTI with its MAC subheader(24bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

B. only a single PHR(24bits)


	essential: C-RNTI with its MAC subheader(24bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR(16bits) 

B. only a single PHR(24bits)

C. Both a short BSR or a short truncated BSR and a single PHR(40bits)

D. Only a long BSR or a long truncated BSR with allowed size(range in 5bytes ~ 11bytes)


	initial access case
	essential: RRCSetupRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCSetupRequest-IEs information with its MAC subheader( 56bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

	resume case1

RRCResumeRequest-IEs 
	essential: RRCResumeRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCResumeRequest-IEs information( 56bits)
additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

	resume case2

RRCResumeRequest1-IEs 
	Nothing can be supported

	essential: RRCResumeRequest1-IEs information with its MAC subheader(72bits)

	reestablishment case
	essential: RRCReestablishmentRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCReestablishmentRequest-IEs information with its MAC subheader ( 56bits)
additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)


Through the above analysis, in addition to the connected case, other cases(i.e. initial case, resume case and reestablishment case) are only be able to carry extra information about a short BSR or a short truncated BSR with according MAC subheader other than the according essential information. However, if RAN1 could support a slightly larger payload size (e.g. 80bits) with simulation verification, then a single PHR (24bits) may be considered as the additional information. Therefore, for case2~case4 carrying 56bits essential information , if RAN1 is able to support a larger payload size, e.g. 80bits, then a short BSR or a short truncated BSR or a single PHR could be contained.  
3 Conclusion

In this contribution, we discuss about the MsgA content for different cases and we have the following proposals. 

Proposal 1: For connected case, the MsgA content should contain C-RNTI at least, and a short BSR or a short truncated BSR or a single PHR is also sufficient to be supported if needed. 
Proposal 2: For initial access case, the MsgA content should contain the information in RRCSetupRequest-IEs with according MAC subheader which are already 56 bits, and a short BSR or a short truncated BSR is also sufficient to be supported if needed. While a PHR or a long BSR(or a long truncated BSR) is not enough.
Proposal 3: For resume case, the MsgA content should contain the information in RRCResumeRequest-IEs or RRCResumeRequest1-IEs at least, and if RRCResumeRequest-IEs is configured, a short BSR or a short truncated BSR is able to be supported if required. If the RRCResumeRequest1-IEs is configured, neither a BSR or a PHR is not enough to be accommodated.

Proposal 4: For reestablishment case, the MsgA content should contain the information in RRCReestablishmentRequest-IEs with according MAC subheader which are 56 bits,and a short BSR or a short truncated BSR is sufficient to be supported if needed. 
Proposal 5: As discussed above, a more explicit summary about MsgA content for different cases is shown in Table1 with the current most discussed payload size(i.e. 56bits, 72bits) as mentioned at the beginning of the part2.
Table1 summary MsgA content for different cases

	
	56bits for payload size
	72bits for payload size

	connected case
	essential: C-RNTI with its MAC subheader(24bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

B. only a single PHR(24bits)


	essential: C-RNTI with its MAC subheader(24bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR(16bits) 

B. only a single PHR(24bits)

C. Both a short BSR or a short truncated BSR and a single PHR(40bits)

D. Only a long BSR or a long truncated BSR with allowed size(range in 5bytes ~ 11bytes)


	initial access case
	essential: RRCSetupRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCSetupRequest-IEs information with its MAC subheader( 56bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

	resume case1

RRCResumeRequest-IEs 
	essential: RRCResumeRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCResumeRequest-IEs information( 56bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)

	resume case2

RRCResumeRequest1-IEs 
	Nothing can be supported

	essential: RRCResumeRequest1-IEs information with its MAC subheader(72bits)

	reestablishment case
	essential: RRCReestablishmentRequest-IEs information with its MAC subheader ( 56bits)
	essential: RRCReestablishmentRequest-IEs information with its MAC subheader ( 56bits)

additional(with according MAC subheader):

A. only a short BSR or a short truncated BSR (16bits)
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