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Introduction
In RAN2 #106 meeting, the following were agreed regarding the MAC PDU format for msgB [1].
	4. For MsgA with C-RNTI, the UE shall monitor the PDCCH addressed to C-RNTI for success response and msgB-RNTI (e.g. RA-RNTI or new RNTI) 
5. Contention resolution:
a. If the PDU PDCCH addressed to the C-RNTI (i.e. C-RNTI included in MsgA) containing the 12 bit TA command is received, the UE should consider the contention resolution to be successful and stop the reception of MsgB or with UL grant if the UE is synchronized already.
b. If the corresponding fallback RAR is detected, the UE should stop the monitoring of PDCCH addressed to the corresponding C-RNTI for success response and process the fallback operation accordingly.
c. If neither corresponding fallback RAR nor PDCCH addressed C-RNTI is detected within the response window, the UE should consider the msgA attempt failed and do back off operation based on the backoff indicator if received in MsgB.
d. FFS if a new MAC CE with 12bits Timing Advanced Command shall be introduced
6. For CCCH, MsgB can include the SRB RRC message.  The format should be designed for both with and without RRC message.   
7. For CCCH, for success or fallback RAR MsgB can multiplex messages for multiple UEs.  FFS if we can multiplex SRB RRC messages of multiple UEs.  
8. Network response to msgA (i.e. msgB/msg2) can include the following: 
a. SuccessRAR 
b. FallbackRAR
c. Backoff Indication
FFS: format of successRAR and whether successRAR is split into more than one message and format of fallbackRAR and whether legacy msg2 can be reused for fallbackRAR
9. Proposal 10: The following fields can be included in the successRAR when CCCH message is included in msgA.
a. Contention resolution ID
b. C-RNTI
c. TA command
10. Upon receiving the fallbackRAR, the UE shall proceed to msg3 step of 4-step RACH procedure
11. FallbackRAR should contain the following fields
a. RAPID
b. UL grant (to retransmit the msgA payload).  FFS on restrictions on the grant and UE behavior if different grant and rebuilding 
c. TC-RNTI
d. TA command





In addition, the following related to MAC PDU for msgB were further agreed in RAN2 #107 meeting [2].
Agreements:
1. Working assumption: SRB RRC messages of multiple UEs cannot be multiplexed in same msg B (i.e. same MAC PDU).   
2. successRAR cannot be split into more than one message (i.e.Contention resolution ID will also be included in successRAR).   
3. SuccessRAR and fallbackRAR can be multiplexed

Agreements 
1. The fallback RAR shall be included in the general MsgB format, ie., be able to be multiplexed with the successRAR for 2-step RACH.

This contribution is for the following email discussion with the intention for progress on the detailed stage 3 MAC PDU format for msgB of 2-step RACH.
[107#68][NR/2-step RACH]  MAC PDU format for msgB(Qualcomm)
	Intended outcome: proposal on MAC PDU Format 
	Deadline:  Thursday 2019-10-10


Discussion 
In 2-step RACH, network response to msgA should support several cases. For the successful case of RRC connected UEs whose contention resolution can be responded by PDCCH addressed by C-RNTI, it can be a separate discussion. Therefore, msgB MAC PDU format should be able to include the following contents when CCCH message is included in msgA:
· SuccessRAR
· with RRC message
· without RRC message
· FallbackRAR
· Backoff Indication (BI)
· Padding

In addition, RAN2 has agreed that SRB RRC message can be included in msgB, and the format should be designed for both with and without RRC message. RAN2 also agreed the working assumption that SRB RRC message of multiple UEs can not be multiplexed in the same msgB. Therefore, successRAR MAC subPDU should be designed with or without SRB RRC message.
We think it would be good to get a common understanding on what field should be included in each type of MAC subPDUs as well as the corresponding MAC subheaders as the first step, and then we can make an attempt to discuss the possible format for each case.
SuccessRAR without RRC message
Regarding the successRAR without RRC message, RAN2 #106 meeting has agreed that the following fields could be included in the successRAR when CCCH message is included in msgA. (a) Contention resolution ID; (b) C-RNTI; (c) TA command. RAN2 #107 meeting further agreed that successRAR cannot be split into more than one message (i.e. Contention resolution ID will also be included in successRAR). UE would have to decode the UE Contention Resolution Identity field to determine whether this response is for the given UE.
Since the number of bits for each field in the successRAR MAC subPDU hasn’t been discussed, we have the following question.
Question 1: Do companies agree the number of bits for each agreed field in the successRAR MAC subPDU?
(a) TA command is 12 bits
(b) C-RNTI is 16 bits
(c) UE Contention Resolution Identity is 48 bits
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	Follow the R15 design

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	

	Fujitsu
	Yes
	

	DOCOMO
	Yes
	

	MediaTek
	Yes
	

	Spreadtrum
	Yes
	

	Samsung
	Yes
	

	ETRI
	Yes
	

	Apple
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CMCC
	Yes
	

	Panasonic
	Yes
	

	SONY
	Yes
	

	Qualcomm
	Yes
	

	Convida
	Yes
	



[bookmark: _Hlk20868623]Summary: 21 companies responded to the question.
All companies have the consensus on the number of bits for each field of successRAR MAC subPDU. So, it is proposed:
Proposal 1: The 12-bit TA command, 16-bit C-RNTI and 48-bit UE Contention Resolution Identity are included in successRAR MAC subPDU.

Then the next question is the location of the UE Contention Resolution Identity field. Companies have different views on this issue. [3][4][7] indicate the UE Contention Resolution Identity field should be placed before the other fields in the successRAR MAC subPDU payload. [6][8] think this field can be located at the end of other fields in the successRAR subPDU. [5][13] provide this field in the MAC subheader of successRAR subPDU. Thus, we have the following options for discussion on the location of the UE Contention Resolution Identity field.
· Option 1: in front of the successRAR subPDU.
· Option 2: in the end of the successRAR subPDU.
· Option 3: in the MAC subheader for successRAR subPDU.
Question 2: What are companies views on which option should be selected for the location of the UE Contention Resolution Identity field for the successRAR MAC subPDU.
	Company
	Preference
	Comments

	Huawei, HiSilicon
	Option1
	Placing it in front of the subPDU is beneficial for the decoding

	OPPO
	Option1
	If there is any R bits, the R bits should be placed in front of CR identity field.

	Intel
	Option 2
	As long as the UE knows it is successRAR, there is no difference where it is placed in our view.

	ZTE
	Option 3
	The MAC subheader shall be able to identify the target UE for the successRAR (i.e. UE is only required to read the successRAR subPDU with corresponding contention resolution ID). If the CRID is in the successRAR, then the UE has to decode successRAR to identify whether it is addressed to the UE or not and this leads to unnecessary complexity/power consumption. 

	vivo
	Option2
	We should put the Reserved bit(s) and the TA command in the front of the SuccessRAR. Besides, we agree with Intel that the location of contention resolution ID does not make a difference to UE behavior.

	LG
	Option 3
	If a MAC subPDU consists of a MAC subheader and a MAC payload, parsing only MAC subheader without parsing the MAC payload can reduce the complexity (especially when the CRID does not match the CCCH SDU which was transmitted in msgA). Therefore, Option 3 would be beneficial in terms of reducing complexity compared to Option 1 and 2.

	CATT
	Option 2
	Agree with Intel.

	Ericsson
	Option 1
	Allows efficient parsing. This format also aligns nicely to msg3 transmission at fall-back

	Fujitsu
	Option 1
	There is a principle in the downlink MAC PDU – CRID is MAC CE, and MAC CE is placed before normal data MAC subPDU. Therefore, placing CRID field in the front is a kind of alignment with the principle.

	DOCOMO
	Option 2
	Agree with Intel and vivo

	MediaTek
	Option 1
	Allows efficient parsing by the UE.

	Spreadtrum
	Option 1 or 3
	Maybe we should first decide whether RAPID is needed.

	Samsung
	Option 1
	MAC subPDU includes a MAC subheader and payload. Our understanding of option 1 is that UE Contention Resolution Identity is added in beginning of the payload of MAC subPDU.

	ETRI
	Option 1
	Agree with Samsung

	Apple
	Option 2
	Agree with Intel and vivo.

	Nokia, Nokia Shanghai Bell
	Option 1/3
	CR ID should be the first field so that the UE can quickly decode whether the successRAR is for itself or not. The options 1 and 3 are basically the same assuming the CR ID would use only full bytes (either in the subheader or in the payload).

	CMCC
	Option 1
	

	Panasonic
	Either option is fine.
	On Option 1 and 2, as CRID field position in successRAR payload position is known in advanced (front or end), there is no different from decoding aspect. Comparing Option 1/2 and 3, MAC subheader in Option 1/2 is smaller compared with Option 3. Then, UE complexity/power consumption reduction by Option 3 is unclear. Comparing Option 1 and Option 3, the difference can be said just boundary of MAC subheader and payload definition.

	SONY
	Either option is fine.
	

	Qualcomm
	Option 1
	Easy for parsing the subPDU to get the CR ID

	Convida
	Option 2
	Agree with Intel.



[bookmark: _Hlk20868638]Summary: 21 companies responded to the question. 
11 companies select option 1, 6 companies select option 2, 4 companies select option 3, and 2 company is fine for all the options. It seems majority prefer to place the Contention Resolution Identity in the successRAR payload (i.e. option 1 or option 2) instead of placing in the subheader (option 3). Most of companies think UE Contention Resolution Identity field can be in front of the payload of MAC subPDU Then, it is proposed:
Proposal 2: The UE Contention Resolution Identity field should be placed in the payload of the successRAR MAC subPDU. As a baseline, UE Contention Resolution Identity field is in front of the payload of MAC subPDU.

Companies may have different views on whether other fields can be includes in the successRAR MAC subPDU when CCCH message is includes in msgA. Thus, we have the following question.
Question 3: What other fields can be included in the successRAR when CCCH message is included in msgA? This question also intends to ask any fields being included in the MAC subheader for successRAR without RRC message. (for example, RAPID field, or UL grant). Companies can explain why the fields are needed in the Comments.
	Company
	New fields
	Comments

	OPPO
	No
	

	Intel
	RAPID and UL grant/PUCCH resources index (depending on RAN1 discussion of HARQ feedback)
	Need of RAPID in SuccessRAR
Without the RAPID and only using the CRID, even if the RAPID has been responded by the network, the UE will not know whether its RAPID has been responded and thus will continue to monitor the RAR window.  With the RAR window for MsgB much extended in time than the RAR window for Msg2 (i.e. it is more like the ra-ContentionResolutionTimer), it will be good to include the RAPID in the SuccessRAR for the case the CCCH SDU is included in the MsgA in order to save UE’s power consumption.  It will also reduce the latency for the UE where its preamble has been received but the contention resolution ID does not match, as it can reattempt again without waiting for the end of the RAR window. Furthermore, it also reduces the UE complexity without the need to parse the subPDU if the RAPID is included in the subheader..
UL grant/PUCCH resource index in SuccessRAR
There are 2 approaches to enable the feedback:
Approach A: UE gets an UL grant in MsgB message to send its positive feedback
Approach B: UE sends its positive feedback on determined PUCCH resources
We can wait for RAN1 to decide on which approach to take and whether new field is needed for the feedback

	ZTE
	LSB of SFN
	Firstly, since there was a discussion but no agreement to include the RAPID, we can assume that this field is not included in in the successRAR. 
Then, it has not yet been discussed whether we aim to have a common success RAR format for both licensed and unlicensed band. If a common successRAR format is chosen (and this is our preference), then the LSB of SFN shall be included as agreed in the NR-U work item.

	ZTE
	ACK 
	RAN2 has asked RAN1 to design a mechanism to provide HARQ feedback for successful reception of MsgB. To enable this, it is likely that some information is needed for the UE to determine the UL resources for transmission of ACK upon successful reception for success RAR. As of now no need to agree anything for this, but we can leave the detailed contents of this field to RAN1.

	vivo
	LSB of SFN & ACK &    LBT type
	We share the same views with ZTE that a common successRAR format needs to be considered for both licensed and unlicensed scenario, and resource for HARQ-ACK transmission needs to be included in SuccessRAR.
Moreover, the LBT type should be included in the SuccessRAR for HARQ-ACK transmission when the UE is operated in unlicensed spectrum.

	LG
	An indicator of whether there is SRB RRC message after successRAR.
	According to the agreements, for a single UE, SRB RRC message is included or not included in MsgB. We think if the SRB RRC message is included in MsgB, then SRB message will be placed after successRAR. So successRAR should have an indicator of whether there is SRB RRC message after successRAR.
At the last meeting, the majority of companies preferred that the UL grant and RAPID are not included in the successRAR. We still do not think that the UL grant and RAPID need to be included in the successRAR.
Regarding LSB of SFN, we think that there are two options to extend the MsgB window larger than 10ms a) Modifying RA-RNTI b) extending MsgB window without modifying RA-RNTI (e.g., SFN bit in DCI or SFN bit in RAR). However, since we have not yet discussed how to extend the MsgB window from the 2-step perspective, this should be discussed first.
Regarding MAC impact due to ACK feedback, we need to wait for RAN1 progress.

	CATT
	Maybe RAPID
	We are open to discuss on the inclusion of RAPID. There seems to be pros and cons.

	Ericsson
	SFN
	Aligning to NR-U for where the SFN due to LBT (supporting longer RAR window) is agreed should be part of the sub-header. We think RAN2 needs to wait with feedback (e.g. ACK/NACK) related inclusions in sub-header until RAN1 has concluded.

	Fujitsu
	An indicator/flag of whether there is SRB RRC message after successRAR.
	See our comment to Q5 below.

	DOCOMO
	PRAID and possible PUCCH resource for HARQ-ACK feedback
	It is beneficial to include the PRAID in the MAC subheader to align the MAC subheader format between the fallback RAR and success RAR. It also simplify UE monitoring behaviour. 
About the PUCCH resource for HARQ-ACK, we agree it depends on RAN1’s discussion and decision.
About the UL grant inlcuion, we are open to discuss it.

	MediaTek
	A flag to indicate the presence of a DL-SCH PDU field (to carry SRB RRC message) within the successRAR payload
	RAPID is not needed for two reasons: 1) Even if more than one UEs share the same RAPID, for the UE(s) failing contention resolution, not including RAPID in successRAR will be no worse than gNB not being able to receive the preamble. 2) RAN1 is still discussing whether 1-to-multiple option will be supported for preamble-to-‘PUSCH resource’ mapping. If it is supported, in our understanding, more than one UEs sharing the same preamble can succeed contention resolution at the same time. Including RAPID in successRAR will rule out this possibility (some UE(s) will fail when UE CR ID does not match).
An indication of the presence of SRB RRC message should be included. SRB RRC message is carried in a separate DL-SCH PDU field in successRAR payload after other fields (UE CR ID, TA command, and C-RNTI). DL-SCH PDU field is encoded as in 6.1.2 of 38.321. 
As for SFN, we think that it should not be indicated per successRAR (per subPDU) but should be per MAC PDU (all subPDUs in the MAC PDU should share the same SFN). Also it should be independent of the technology (should be applicable to NR-U, NTN, etc.) We think this topic should be discussed within the context of extending RAR-window in NR-U, i.e. RAR format for NR-U.

	Spreadtrum
	A flag to indicate a SRB RRC message is followed.
	The flag is needed.
UL grant: it is better to wait for RAN1.
RAPID: we think it is more flexible to not include it. Cases I can call now are 1RO:M POs and 2-step RA for Msg3-based SI request. Maybe there are more cases.

	Samsung
	1) Information to indicate presence of RRC message(s) following success RAR
2) RAPID
	1. For HARQ feedback related information (such as PUCCH resource, UL grant, etc), we should wait for discussion/conclusion in RAN1
2. Regarding RAPID, we have same view as DOCOMO. 

	ETRI
	RAPID
	If MAC subheader be made 1-byte with RAPID, it’s able to parse efficiently only MAC subheader.

	Apple
	RAPID
	UE can find the location of its corresponding RAR quickly based on the RAPID, without decoding each RAR.

	Nokia, Nokia Shanghai Bell
	Flag to indicate a precense of SRB SDU following the successRAR
	Given this flag needed for successRAR, RAPID would not fit within the first byte of the successRAR subheader. Hence, we think RAPID should not be included.

	CMCC
	HARQ resource,
Open to PAPID
	HARQ resource
From RAN2 perspective, HARQ feedback is needed. We can wait for RAN1’s response for it. 
RAPID
Place RAPID in MAC subheader brings pros and cons.

	Panasonic
	RAPID
	RAPID should be included in the MAC subheader as in legacy Msg.2. It can improve processing on the UE side since the UE doesn’t need to check the 48-bit contention resolution ID but simply check the MAC subheader and move on (when the RAPID doesn’t match the preamble ID).

	SONY
	HARQ resource
	For HARQ feedback resource indication, it depends on RAN1 decision.

	Qualcomm
	1. Indication on presence of SRB SDU following the successRAR,
2. UL grant or PUCCH resource indicator for HARQ resource
	

	Convida
	Field to indicate the presence of the SRB SDU,
RAPID
	We agree with the views by Intel and DOCOMO with regards to including the RAPID field.




[bookmark: _Hlk20868655]Summary: 20 companies responded to the question.
9 companies prefer to have RAPID in the MAC subheader of successRAR subPDU, and 4 companies show concerns on including RAPID in subhader. We can try to make proposal on this issue when discussing Q11.

3 companies share the similar comments on whether should consider including SFN to have a common successRAR format for both licensed and unlicensed band. This may also impact the MAC subheader design for other RAR. Then, it is suggested:
Proposal 3: RAN2 should discuss whether SFN is included in successRAR or not.

6 companies prefer to include HARQ feedback related information (i.e. PUCCH resource), and companies suggest waiting for RAN1 discussion and decision. Then, it is proposed:
Proposal 4: From RAN2 perspective, successRAR payload can include HARQ feedback related information. The detailed solution should be discussed and decided in RAN1.

8 companies think the indication for presence of RRC message following the successRAR is needed. Also, considering the companies input of next two questions (Q4 and Q5). Then, it is proposed:
Proposal 5: As a baseline, the indication for presence of RRC message following the successRAR MAC subPDU is needed. The detailed indication method is FFS.


SuccessRAR with RRC message
The design of successRAR with RRC message can be considered on top of the successRAR without RRC message for simplicity. Regarding the successRAR with RRC message, the successRAR may be followed by zero or one or more consecutive SRB RRC message. If the UE’s contention resolution is successful from the successRAR MAC subPDU, the consecutive SRB RRC message may follow the successRAR which belongs to this UE [3][4][8][9]. 
The question is how to carry SRB RRC message together with successRAR. One alternative is that the SRB RRC message is not carried in the successRAR MAC subPDU but can be in a separate MAC subPDU. The SRB RRC MAC subPDU includes the SRB RRC messages as PDU payload and the corresponding MAC subheader [3][4]. However, some companies [13] propose to include the SRB RRC message into the successRAR subPDU, and a new successRAR with RRC message MAC PDU format should be designed. Thus, we have the two options to be discussed in the next question.
· Option 1: SRB RRC message is included in a separate MAC subPDU, not in successRAR subPDU.
· Option 2: SRB RRC message is included in successRAR subPDU.
Since the SRB RRC messages may have different size, a field of length may be introduced in the MAC subheader. The above two options also have impact on the MAC subheader design. We can discuss the detailed MAC subheader design for RRC SDU case in the following section 2.4.
Question 4: What are companies views on which option should be selected for carrying SRB RRC message.
	 Company
	Preference
	Comments

	Huawei, HiSilicon
	Option1
	SRB should not be a part of the MAD subPDU of successRAR. But inside sucessRAR, indication should be added to let the UE know whether is SRB RRC message following the successRAR

	OPPO
	Option1
	successRAR should be followed by the subPDU carrying the RRC message, if any. 

	Intel
	Option 1
	As the inclusion of a RRC message is optional, it would be good to have just a flag or a few bits in the successRAR subPDU to indicate whether there is/are subsequent MAC subPDUs instead of grouping the SRB RRC message together in the successRAR subPDU. Also having separate MAC subPDU for the subsequent RRC message allows the existing MAC subPDU format for DL DSCH to be used. 

	ZTE
	Option 1
	We think it is cleaner if the SRB SDU is encapsulated in a separate MAC subPDU, and a separate MAC subheader is required for each MAC subPDU.

	vivo
	Option1
	It is less complexity to multiplex the RRC message into the MsgB via separate MAC subPDU.

	LG
	Option 1, but
	The SRB RRC message can use the existing MAC subPDU format for DL-SCH. So, we prefer to use the separate MAC subPDU format for the SRB RRC message.
However, a new field indicating the presence of the SRB RRC message following the success RAR is needed in the successRAR. This should be differently defined from the E field in msgB because the sub-header formats between SRB RRC message and fallbackRAR/successRAR/BI are different.
That is, the E field in msgB should be a flag indicating whether the MAC subPDU including the MAC subheader for successRAR or fallbackRAR or BI is the last MAC subPDU or not (i.e., except for the MAC subPDU for SRB RRC message).

	CATT
	Option 1
	

	Ericsson
	Option 1
	Reuse existing MAC Sub PDU formats for DL-SCH. An indication may not be needed if a length field indicates the presence of a CCCH payload.

	Fujitsu
	Option 1
	(1) RRC message does not always exist. It should be allowed for the gNB to build successRAR subPDU and subPDU carrying RRC message separately. After the building each subPDU, gNB concatenates each subPDU so that MsgB is formed according to Option 1.
(2) RRC message does not always exist. When the RRC message exists, having separate MAC subPDU for the RRC message allows to use the legacy subheader format R/F/LCID/L.

	DOCOMO
	Option 1
	We prefer to use separate MAC subPDU for RRC message for simplicity. We are open to discuss whether to use successRAR subPDU or use the MAC subheader to indicate whether the RRC message following the successRAR. 

	MediaTek
	Option 2
	RRC message is carried in an optional DL-SCH PDU field at the end of successRAR payload, which is encoded according to clause 6.1.2 of 38.321. The presence of this optional DL-SCH PDU field is indicated by a flag in the successRAR subheader.
The payload of successRAR looks like below:
[image: ]
The subheader for successRAR looks like:
[image: ]
X=1 indicates that this subPDU is a successRAR.
Y indicates that a DL-SCH PDU field (containing SRB RRC message) is included in the successRAR payload.
Up to one DL-SCH PDU field (one SRB RRC message) can be present in one MsgB as per the previous RAN2 agreement (SRB RRC messages of multiple UEs cannot be multiplexed in same MsgB).

	Spreadtrum
	Option 2
	More than one successRAR can be multiplexed into one msgB and only one UE’s SRB RRC message can be included. So there must be a flag in successRAR to indicate whether SRB RRC message is included. We see no benifits to have another subPDU to convey the SRB RRC.

	Samsung
	Option 1
	Reuse existing DL SCH MAC subPDU format for RRC message

	ETRI
	Option 1
	

	Apple
	Option 1
	Since RRC message is optional, it would be better to be in a separate MAC subPDU.

	Nokia, Nokia Shanghai Bell
	Option 1
	Given the LCID identifying the SRB and Length field indicating the length of the SDU is needed, we can as well use a separate MAC subPDU. However, the SRB RRC messages need to be preceded by the corresponding successRAR with an indication that SRB RRC message(s) follow.

	CMCC
	Option 1
	A separate subPDU for RRC message is simpler and more flexiable.

	Panasonic
	Option 1
	

	SONY
	Option 1
	

	Qualcomm
	Option 1
	

	Convida
	Option 2
	Agree with the view by MediaTek that the RRC message is carried in an optional field at the end of successRAR payload.



Summary: 21 companies responded to the question.
Almost all companies agree on option 1, while 3 companies go to option 2. Then, we suggest going to the majority.
Proposal 6: For the case of successRAR with RRC message, the SRB RRC message is included in a separate MAC subPDU, not inside the successRAR subPDU.

Furthermore, how many RRC message or SRB RRC MAC subPDUs follow the successRAR for this target UE should be discussed. Some companies [4][8] propose to include a field in the successRAR (either in MAC subheader or in successRAR subPDU) to indicate the number of SRB RRC MAC subPDU following this successRAR. Some companies [9] propose to reuse the reserve bit (‘R’) to indicate the number of piggybacked MAC subPDUs. Thus, we have the following question.
Question 5: Do companies think it is necessary to include a field in the successRAR to indicate the number of RRC message or RRC MAC subPDU following this successRAR? If the answer is yes, companies please provide the place of this field (either in MAC subheader for successRAR or in the successRAR subPDU payload or any other places) in the Comments. 
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	No
	In the last meeting, we have agreed that one msgB can at most include one SRB RRC message. 

	OPPO
	Yes
	For one UE, there should be only one RRC message. Then, there should be an indication in the successRAR to indicate whether there is a corresponding subPDU carrying RRC message followed, we prefer to have this indication in the MAC subheader. 

	Intel
	Yes
	We prefer to include this field in the successRAR subPDU payload. As for the number of subsequent MAC subPDU following the successRAR, it would be good to allow other MAC subPDUs to be included (e.g. DL MAC CE and DL DTCH traffic etc.) 

	ZTE
	No
	Firstly, there is no multiplexing in case of SRB data. So, only one UE’s data is included in this case. Perhaps the question is whether multiple RRC messages can be included (for the same UE). We don’t think this optimization is needed and single RRC message in MsgB is enough. So, there is no need for a field to indicate the number of RRC messages. 

	vivo
	Yes
	For instance, the RRCReestablishment message and RRCReconfiguration message can be multiplexed into the same MAC PDU. Thus, an explicit indication needs to be included in the SussessRAR to indicate the number of piggybacked RRC subPDU(s).

	LG
	No
	

	CATT
	No
	

	Ericsson
	No
	As we only have a CCCH/SRB sub PDU for a single UE, an indication is not needed.

	Fujitsu
	Yes
	(1) There may be one or two RRC messages for one UE together with the successRAR. For example, RRC resume, or RRC re-establishment can be concatenated with RRC reconfiguration, which should be up to the NW implementation. We would like to have information on the number of multiple RRC messages are followed. If only one RRC message is allowed, we would have flag to indicate that RRC message is followed.
(2) Even with one RRC message, it is essential for the UE to recognize MAC subheader when successRAR subPDU and subPDU carrying RRC message are concatenated. In the legacy MAC RAR, the MAC subheaders are only limited to 1 byte MAC subheaders i.e. E/T/R/R/BI and E/T/RAPID, in which ‘T’ is used to distinguish different subPDUs, so that the UE can identify those MAC subheaders based on 1-byte header analysys. However, when R/F/LCID/L MAC subheaders are concatenated in successRAR, then such a 1-byte header analysis is not possible since the MAC subheader size can be 2-byte. To make it work, an indication in the successRAR for the number of subsequent subPDUs (including RRC message and MAC CE) is required, so that the UE is able to recoginize that the next MAC subheader is 2 byte.
(3) Regarding the options, the number indicator placed in the payload is better than that placed in the MAC subheader. One of reasons is that we prefer to  build the MAC subheader for successRAR subPDU at first and then build the MAC subheader for others, which can give some time for the gNB to decide if the subPDU carrying RRC message is concatenated. In the following example building step, placing the concatenation decision in (b) is better than placing it in the top to have some time to decide it. In addition, we prefer not to increase the number of MAC subheader variations as much as possible. If the number indicator can be included in the payload, it is better to do so.
  (a) MAC subheader for successRAR subPDU is build
  (b) concatenation No => go to (c); Yes => go to (d)
  (c) payload for successRAR subPDU w/o the number is build
  (b) payload for successRAR subPDU w/ the number is build
  (e) subheader for R/F/LCID/L is build
  (f) payload for subPDU carrying RRC message is build

	DOCOMO
	No
	Agree with ZTE’s views.

	MediaTek
	No
	As explained in our response for Q4, the presence of the DL-SCH PDU field is indicated by a flag in the successRAR subheader, therefore there is no need to indicate the number of SRB messages separately. 

	Spreadtrum
	Yes
	We prefer to include this field in subPDU header. It can be designed together with the flag to indicate the presence of SRB RRC message

	Samsung
	Yes
	We have agreed to incude RRC message in MsgB to have similar behaviour as in case of Msg4 for 4 step CBRA. In case of 4 step CBRA multiple RRC messgaes can be included in Msg4, so we support including multiple RRC messages in MsgB.

MAC subheader of successRAR indicates number of RRC messages.

	ETRI
	No
	

	Apple
	No
	

	Nokia, Nokia Shanghai Bell
	Depends
	Firstly, we don’t agree with comments that only one SRB RRC message would have been agreed – the agreement was about single vs. multiple UEs. Furthermore, we don’t agree there would be only one RRC message for one UE. There could be multiple RRC messages, e.g., in case of RRC re-establishment case.
Secondly, answer to this question depends much on what kind of subheader we are designing for MsgB MAC subPDU and what kind of subheader is used for the SRB SDU. If we use the DL/UL-SCH subheader for the SRB SDU, the need for indicating the number of SRB SDUs depend on which subheader we use for possible padding indication.
· If we use the DL/UL-SCH LCID for padding  no need for indicating number of SRB SDUs.
· If we use the MsgB subheader for padding  likely there is a need for indicating the number of SRB SDUs.
It seems reasonable, though, to restrict the successRAR with following SRB RRC message(s) to be the last one in the MsgB so that other UEs do not need to decode further.

	CMCC
	NO
	successRAR can include at most one SRB message.

	Panasonic
	No
	The ‘E’ field in the legacy MAC subheader should be sufficient.

	SONY
	No.
	Include only one SRB message.

	Qualcomm
	No
	It is good to include at most one RRC message. We don’t see the need for optimization on including multiple RRC messages.

	Convida
	No
	



Summary: 21 companies responded to the question. 
According to the answer and comments, companies seem have different interpretation on the one RRC message or multiple RRC messages. Assume one SRB RRC subPDU contains one RRC message. The intention on this question is to ask whether there are multiple SRB RRC subPDUs following the successRAR subPDU so that the number for RRC subPDU should be indicated. If only one SRB RRC subPDU follows the successRARA subPDU, one bit is enough.
[bookmark: _Hlk20898597]Based on this understanding and companies comments, 15 companies think at most one RRC message following this successRAR, and 5 companies think multiple RRC messages following is possible. 1 company thinks it dpends on the MAC subheader design. It seems the majorty thinks at most one RRC message following the successRAR. Then, it is proposed:
Proposal 7: For successRAR with RRC message case, at most one RRC message follows the successRAR MAC subPDU. 

FallbackRAR 
Regarding the fallbackRAR, RAN2 #106 meeting has agreed that, the following fields can be contained in the fallbackRAR. (a) RAPID; (b) UL grant; (c) TC-RNTI and (d) TA command. Basically, the fallbackRAR may simply follow the Rel-15 MAC RAR design. Thus, we have the following questions.
Question 6: Do companies agree the number of bits for each agreed field in the fallbackRAR?
(a) RAPID is 6 bits, which should be in the MAC subheader of fallbackRAR subPDU
(b) TA command is 12 bits
(c) TC-RNTI is 16 bits
(d) UL grant is 27 bits
If companies think other fields should also be included in the fallbackRAR, please provide your comments.
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	We think it is generally fine to assume that the size of contents for fallbackRAR is the same as R15

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes
	

	vivo
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	

	Fujitu
	Yes
	

	DOCOMO
	Yes
	

	MediaTek
	Yes
	

	Spreadtrum
	Yes
	

	Samsung
	Yes
	

	ETRI
	Yes
	

	Apple
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	

	CMCC
	Yes
	

	Panasonic
	Yes
	

	SONY
	Yes
	

	Qualcomm
	Yes
	

	Convida
	Yes
	



Summary: 21 companies responded to the question. 
All companies have the consensus on the number of bits for each field of fallbackRAR MAC subPDU. So, it is proposed:
Proposal 8: The fallbackRAR MAC subPDU is composed of 12-bit TA command, 16-bit TC-RNTI, 27-bit UL grant, and 6-bit RAPID. The RAPID is in the MAC subheader of fallbackRAR subPDU.

Question 7: If the question 6 is yes, can companies agree the fallbackRAR format should reuse the msg2 format of 4-step RACH?
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	Legacy format can be reused. 

	OPPO
	Yes
	

	Intel
	Yes
	

	ZTE
	Yes, but
	It should be noted that in case of NR-U, it was agreed to include the LSB of SFN in Msg2. If we use a common design for NR-U and NR for 2-step RACH, the fallbackRAR can also include the LSB of SFN 

	vivo
	Yes, but
	We share the same view with ZTE. Additionally, LBT type should be included in the FallbackRAR for the subsequent Msg3 transmission in NR-U.

	LG
	Yes
	Regarding LSB of SFN, we think that there are two options to extend the MsgB window larger than 10ms a) Modifying RA-RNTI b) extending MsgB window without modifying RA-RNTI (e.g., SFN bit in DCI or SFN bit in RAR). However, since we have not yet discussed how to extend the MsgB window from the 2-step perspective, this should be discussed first.

	CATT
	Yes
	

	Ericsson
	Yes, although
	We suggest to also discuss inclusion of SFN. If included this should be included by defining a new sub-header for fallbackRAR. I.e msg2 design with changes necessary to include e.g. SFN.

	DOCOMO
	Yes
	About inclusion of the LSB of SFN in Msg2 for NR-U, to include the many fatures specifically defined for NR-U e.g. LSB of SFN, LBT type etc., it is not so sure whether it is really benecificl or necessary to align the format. 

	MediaTek
	Yes
	

	Spreadtrum
	Yes
	

	ETRI
	Yes
	

	Apple
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	If the question is about the payload of the fallbackRAR.

	CMCC
	Yes
	

	Panasonic
	Yes
	

	SONY
	Yes
	

	Qualcomm
	Yes
	

	Convida
	Yes
	



[bookmark: _Hlk20869332]Summary: 19 companies responded to the question. 
All companies basically agree that the fallbackRAR format should reuse the msg2 RAR format of 4-step RACH. At least 3 companies mention inclusion of LSB of SFN in msg2 for NR-U case. Then, we suggest to propose: 
Proposal 9: For NR 2-step RACH, the payload of fallbackRAR MAC subPDU should reuse msg2 RAR format.

MAC subheader for msgB
In 4-step RACH, each MAC subPDU can consist one of the following:
· a MAC subheader with Backoff Indicator only;
· a MAC subheader with RAPID only (i.e. acknowledgment for SI request);
· a MAC subheader with RAPID and MAC RAR.
To distinguish different types of MAC subPDU, two kinds of MAC subheader are defined for RAR. The MAC subheader contains the E field, T field, BI field or RAPID field. The 1-bit T field is used to indicate whether the MAC subheader contains a RAPID or a Backoff Indicator.
In 2-step RACH, the MAC subheader for msgB should be specified to support different types of MAC subPDU including successRAR, fallbackRAR, Backoff Indicator, padding subPDU and SRB RRC MAC subPDU. 
Companies have different mechanisms on how to indicate the MAC subPDU types. Several companies [3][4][5][6][12][13] propose to use a new type field in the MAC subheader to indicate different types of MAC subPDU. The new type field could be one or two bits, which can be in front of or in the middle of the MAC subheader. Thus, we have the following questions.
Question 8: Does companies agree a new type field to be introduced in the MAC subheader for msgB to distinguish different types of MAC subPDU? 
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	The type field is needed for the UE to distinguish between different types of MAC subPDU

	OPPO
	Yes
	

	Intel
	Yes and No
	The existing RAR subheader is reused for the successRAR where the T field is used to differentiate between the BI and RAPID subPDUs. An additional field is needed in the successRAR payload to differentiate between the fallbackRAR and the successRAR (e.g. 1-bit at the beginning).

	ZTE
	Yes
	

	vivo
	No
	Agree with Intel.

	LG
	Yes
	Since the legacy MAC subheader cannot indicate a MAC subPDU including the successRAR, a new type field should be introduced in the MAC subheader for msgB.

	CATT
	Yes
	

	Ericsson
	Yes
	A new field is necessary to indicate content as this cannot be made in legacy sub-headers.

	Fujitsu
	Yes
	The new type field different to “T” should be introduced to distinguish at least 3 kinds of subPDU, i.e. BI subPDU, RAPID subPDU and contention resolution ID subPDU.

	DOCOMO
	No 
	Agree with Intel.

	MediaTek
	Yes, but
	The existing Rel-15 BI and RAPID subheaders are re-used for MsgB for backoff and fallbackRAR. One of the R-bits in BI subheader is used to indicate successRAR.
The subheader for successRAR looks like:
[image: ]
X=1 indicates that this subPDU is a successRAR.
Y indicates that a DL-SCH PDU field (containing SRB RRC message) is included in the successRAR payload.

	Spreadtrum
	Yes
	

	Samsung
	Yes
	

	ETRI
	Yes
	

	Apple
	Yes
	The new type field is necessary to distinguish the fallbackRAR, successRAR and RRC message.

	Nokia, Nokia Shanghai Bell
	Yes
	2-bits type field should be sought to be sufficient to be able to include RAPID into MAC subheader for the corresponding fallbackRAR.

	CMCC
	Yes
	Another filed for distinguishing SuccessRAR and FallbackRAR is need, or extend existing fileds.

	Panasonic
	Yes
	

	Qualcomm
	Yes
	[bookmark: _Hlk20921647]The new type fields are needed for indicating different types of MAC subPDU.

	Convida
	No
	Agree with Intel.



Summary: 20 companies responded to the question. 
Almost all companies agree to have new type field in the msgB MAC subheader. 4 companies seem have different views. We can take this into consideration together with the companies’ input on next question (Q9) to make proposal 11. 

Question 9: If the question 8 is yes, how to define the new type field? Companies can make comments on how many bits are needed, and the preferred location of the new type field in MAC subheader. 
	Company
	Comments

	Huawei, HiSilicon
	Two fields are needed. 
T1: The Type 1 field is a flag indicating whether the MAC subheader contains a Random Access Preamble ID or not.
T2: The Type 2 field is a flag indicating whether the MAC subheader contains LSB bits of contention resolution or a Backoff Indicator.

	OPPO
	Two bits type field are introduced which indicates the following:
00  BI
01  FallbackRAR
10  SuccessRAR
11  padding

	Intel
	Like in legacy RAR subheader, the T field in the subheader is used for differentiate between the BU and RAPID subPDUs, like in existing RAR subheader
Another field in the successRAR payload to differentiate between the fallbackRAR and the successRAR. For the fallback payload, if the legacy RAR is reused, the R-bit can be used for this purpose.

	ZTE
	Two fields are needed:
T1 (1bit) => Whether RAP ID is included in the subheader
T2 (2 bit) => The presence and content of MAC subPDU
· BI
· Fallback RAR
· Success RAR
· SRB SDU

	vivo
	Agree with Intel.

	LG
	Suggest to use a reserved 1-bit in the legacy BI sub-header. 
The RAPID sub-header consists of E/T1/RAPID.
The CRID sub-header consists of at least E/T1/T2/R/CRID and the BI sub-header consists of E/T1/T2/R/BI. 
· The T1 field indicates whether the MAC sub-header contains a RAPID or others. 
· The T2 field indicates whether the MAC sub-header contains a BI or a CRID.

	CATT
	We think ZTE’s design is a good starting point for discussions. 

	Ericsson
	The proposal from ZTE is a good starting point.

	Fujitsu
	Need two flag fields T1 and T2.
T1: A flag indicating the MAC subheader contains a RAPID filed or a T2 field.
T2: A flag indicating the MAC subheader contains contention resolution ID filed or BI field.

	DOCOMO
	Agree with Intel. It is simpler compared to different options in designing the new fileds and new subheader. 

	MediaTek
	The successRAR subheader looks like:
[image: ]
X=1 indicates that this subPDU is a successRAR.
Y indicates that a DL-SCH PDU field (containing SRB RRC message) is included in the successRAR payload.

	Spreadtrum
	There are 4 type of messages in totoal. 2 bits is needed.
BI
FallbackRAR
successRAR for access
successRAR for SI request

	Samsung
	A 2 bit single type field is simpler than having two different type fields (T1 and T2)
T = 00 (Backoff)
T = 01 (successRAR)
T = 10 (Fallback RAR)

	ETRI
	Agree with OPPO

	Apple
	ZTE’s proposal is a good starting point.

	Nokia, Nokia Shanghai Bell
	Two bits (4 codepoints) field:
00 – BI/SFN LSBs/Padding
· Further differentiator can be used to differentiate between BI, SFN LSBs indication, and padding.
01 – RAPID only
10 – fallbackRAR
10 – successRAR

	CMCC
	Support ZTE’s idea.

	Panasonic
	Two options can be considered.
Option 1: The type field ‘T’ contains two bits:
 00 -> BI
 01 -> SuccessRAR
 10 -> FallbackRAR
 11 -> SRB SDU
 If T=01/10, RAPID will be included in the MAC subheader. With the new type field, the size of MAC subheader needs to be extended from 1 octer to 2 octets.
Option 2: T is kept to 1 bits.
 0 -> BI or SRB SDU
 1 -> SuccessRAR or FallbackRAR
 If te bit is 1, RAPID will be included in the MAC subheader. Current reserved bits in BI subheader can be used for the distinction between BI or SRB SDU. SuccessRAR or fallbackRAR are distinguished by MAC PDU or by extending MAC subheader to 2 octets.

	Qualcomm
	Two fields are needed.

	Convida
	Agree with Intel.



[bookmark: _Hlk20869442]Summary: 20 companies responded to the question. 
Based on companies’ input, almost all companies at least agree that two fields are needed to distinguish different types of MAC subPDU. The different views are whether to use 2-bit or more bits for these two fields. We can make the following proposal as a way forward.
Proposal 10: As a baseline, two fields in msgB subheader are needed for indicating the different types of MAC subPDU. RAN2 can further study the detailed design.

Question 10: If the question 8 is yes and option 1 of question 4 is selected (i.e. SRB RRC message is included in a separate MAC subPDU), does it mean the MAC subheader for SRB RRC MAC subPDU should also include the new type field? 
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	No
	No need for change in SRB format

	OPPO
	No
	The successRAR subPDU can indicate whether RRC subPDU is followed or not, and the legacy subheader can be used for the RRC subPDU.

	Intel
	No
	It should be included as part of the successRAR payload.

	ZTE
	Yes
	The MAC subheader shall be able to identify the following MAC subPDU is a MAC subPDU for SRB SDU.

	vivo
	No
	The Rel-15 MAC subheader for DL-SCH can be reused for RRC subPDU. In addition, the number of piggybacked RRC subPDU(s) following the SuccessRAR is explicitly indicated in the SussessRAR. 

	LG
	No
	We have a same view as Huawei and OPPO.

	CATT
	Not necessiarily
	

	Ericsson
	No
	No change of MAC subheader for SRB RRC MAC subPDU needed

	Fujitsu
	No
	

	DOCOMO
	No
	

	MediaTek
	No
	As mentioned in our response for Q4 above, SRB RRC message is not carried in a separate subPDU, but in an optional DL-SCH PDU field in the successRAR payload.

	Samsung
	No
	MAC subPDU for RRC message follow the DL SCH MAC subPDU format and presence of it is indictaed by MAC subheader in successRAR

	ETRI
	No
	

	Apple
	Yes
	Agree with ZTE. 

	Nokia, Nokia Shanghai Bell
	No
	successRAR subheader should indicate with one bit SRB SDU(s) follows this successRAR whereafter we can reuse the DL/UL-SCH MAC subheader types for SRB SDU (and possible padding).

	CMCC
	No
	

	Panasonic
	Yes/No
	If design of the new type field is Option 1 in our reply in Question 9, then Yes. On the other hand, it is also possible that successRAR payload can further indicates whether the RRC subPDU is appended after this successRAR.

	SONY
	No
	

	Qualcomm
	No
	



[bookmark: _Hlk20869499]Summary: 19 companies responded to the question. 
Almost all companies agree that the MAC subheader for SRB RRC subPDU does not need to introduce new type field and can reuse Rel-15 MAC subheader. Only 3 companies seem have different views. We can take this into consideration together with the companies’ input on Q14 to make proposal 14.

RAN2 has agreed that the RAPID should be included in the MAC subheader of fallbackRAR MAC subPDU. According to the RAN2 agreements, current successRAR MAC subPDU does not have RAPID field. However, the UE Contention Resolution Identity can be used to identify the target UE from successRAR MAC subPDU. Thus, we have the following question which is also related to Question 3, that is whether other fields should be included in the successRAR MAC subPDU.
Question 11: Do companies agree that the RAPID field is NOT included in the MAC subheader for successRAR MAC subPDU?
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	This is aligned with the agreement in the previous meeting

	OPPO
	Yes
	

	Intel
	No
	As explained in our response for Q3, without the RAPID and only using the CRID, even if the RAPID has been responded by the network, the UE will not know whether its RAPID has been responded and thus will continue to monitor the RAR window.  With the RAR window for MsgB much extended in time than the RAR window for Msg2 (i.e. it is more like the ra-ContentionResolutionTimer), it will be good to include the RAPID in the SuccessRAR for the case the CCCH SDU is included in the MsgA in order to save UE’s power consumption.  It will also reduce the latency for the UE where its preamble has been received but the contention resolution ID does not match, as it can reattempt again without waiting for the end of the RAR window. Furthermore, it also reduces the UE complexity without the need to parse the subPDU if the RAPID is included in the subheader.

	ZTE
	Yes
	Although we have some sympathy for including this, since this aspect has already been discussed without the agreement to include RAPID, we should not discuss this any further (i.e. it seems there is no majority view to include this and this is not essential). 

	vivo
	No
	With RAPID included in the subheader for SuceessRAR, if the UE finds out that the received RAPID is not corresponding to the transmitted preamble, it can stop parsing the corresponding MAC subPDU. 

	LG
	Yes
	We still do not think that the RAPID need to be included in the successRAR.

	CATT
	
	Please see our comments to Q3.

	Ericsson
	Yes
	

	Fujitsu
	Yes
	

	DOCOMO
	No
	

	MediaTek
	Yes
	Please see our response for Q3.

	Spreadtrum
	Yes
	Please see our commentsfor Q3

	Samsung
	No
	Please see our comments to Q3.

	ETRI
	No
	Agree with vivo

	Apple
	No
	Agree with Intel.

	Nokia, Nokia Shanghai Bell
	Yes
	As an indication of precense of SRB SDU(s) following the successRAR is needed, including the RAPID would mean that 2 byte subheader would be needed for successRAR. To address the collision issue, we think it is simpler to have a RAPID only subheader which can be used by the NW to cease UEs from monitoring MsgB window any further.

	CMCC
	Yes
	Even if RAPID is included in successRAR, UE still needs to check CRID.

	Panasonic
	No
	We agree with Intel’s comment.

	SONY
	Yes.
	Agree with CMCC, even if RAPID is included in successRAR, UE still needs to check CRID.

	Qualcomm
	Yes
	

	Convida
	No
	We agree with Intel.



[bookmark: _Hlk20869548]Summary: 21 companies responded to the question. 
12 companies agree the RAPID field is NOT included in the MAC subheader for successRAR MAC subPDU, and 8 companies don’t agree. 1 company is open for discussion. It seems majority agrees the RAPID is not included in the MAC subheader. So, it is proposed:
Proposal 11: As a baseline, the RAPID field is not included in the MAC subheader for successRAR MAC subPDU.

In 4-step RACH MAC subheader, the E field is a flag indicating whether the MAC subPDU including the MAC subheader is the last MAC subPDU or not. The E field is in front of the MAC subheader. Some companies [5][6][7][9][12] propose to keep the E field in the MAC subheader with the same/similar purpose as 4-step RACH MAC subheader, while some companies have different views. Thus, we have the following question.
Question 12: Does msgB MAC subheader need the ‘E’ bit which can have the same definition as Rel-15 MAC subheader for RAR? Companies can explain the reasons in the Comments.
	Company
	Yes / No
	Comments

	Huawei, HiSilicon
	Yes
	E is needed to indicate whether the subPDU is the last one. 

	OPPO
	No
	In order to make the subheader for all types are limited to 1 byte, we don't need to introduce E for the subheader otherwise it needs 2 byte for the subheader for fallbackRAR. In this case, the padding may need a subheader.

	Intel
	Yes
	Since BI and successRAR or fallbackRAR of multiple UEs can be multiplexed in in MAC PDUs, the E bit is needed to indicate the last MAC subPDU like in Rel-15 NR RAR. 

	ZTE
	Yes (but no strong view)
	We don’t have a strong view on this. In general, with the design of the msg2 format in NR, the E field is not needed. However, it exists in the NR design. To align the general format of msgB with msg2, we think it is fine to keep the E field. However, we also have sympathy for the argument from Oppo that removing the E bit may reduce the overall header size (if we do have a 1 byte less header size and if this covers all cases, then we are okay to go this way). 

	vivo
	Yes
	We should follow the legacy NR mechanism.

	LG
	No, but
	Depending on the discussion in the Q4, we may need to clarify the definition of the E field. 
If option 1 of Q4 is applied, it is ambiguous to use the same definition as Rel-15 MAC sub-header because the MAC sub-header for MAC subPDU including SRB RRC message has different format from the MAC sub-header for fallbackRAR/successRAR/BI. With the legacy E field, the UE does not know whether the following MAC subPDU includes MAC sub-header for the SRB RRC message or fallback/success/BI.
So, the E field in msgB should be a flag indicating whether the MAC subPDU including the MAC sub-header for successRAR or fallbackRAR or BI is the last MAC subPDU or not (i.e., except for the MAC subPDU for SRB RRC message)
The figure shows an example. If there is a following MAC subPDU for BI or fallbackRAR or sucessRAR, the E field shall be set to 1. But, even if the MAC subPDU for SRB RRC message follows a successRAR, the E field in the successRAR shall be set to 0 if there is no more MAC subPDU for fallbackRAR or BI.


If the option 2 of Q4 is applied, we can use the same definition as Rel-15 MAC subheader.

	CATT
	Yes
	

	Ericsson
	Yes
	Used to indicate last sucsessRAR/fallbackRAR subPDU before SRB or padding.

	Fujitsu
	Yes
	To align with R15 design as much as possible ‘E’ is needed to indicate the last subPDU or not. If the ‘E’ bit is applied, padding subPDU is not necessary.

	DOCOMO
	Yes
	It is needed to indicate whether the MAC subPDU including this MAC subheader is the last MAC subPDU or not in the MAC PDU.

	MediaTek
	Yes
	E-bit is used to indicate the last BI, successRAR, fallbackRAR, subPDU before padding, similar to Rel-15.

	Spreadtrum
	Yes
	

	Samsung
	No
	E bit is not needed. Instead of 'E' and 'T', we can have a two bit T field.
T = 00 (Backoff)
T = 01 (successRAR)
T = 10 (Fallback RAR)
T = 11 (padding)

	ETRI
	No
	Agree with Samsung

	Apple
	Yes
	We donot need to change the legacy way to use E bit for last MAC subPDU indication.

	Nokia, Nokia Shanghai Bell
	No
	E would serve only as an indication for padding and would mean that 2 byte subheader would be needed for most of the cases (e.g., for fallbackRAR). It was an unfortunate decision to keep the E field for Rel-15 RAR MAC PDU while we could just use one codepoint of a type field of multiple bits long.

	CMCC
	Yes
	E field is needed to indicate the last subPDU.

	Panasonic
	Yes
	

	SONY
	No
	Agree with Samsung.

	Qualcomm
	Yes
	

	Convida
	Yes
	



Summary: 21 companies responded to the question. 
15 companies agree to include ‘E’ bit in the MAC subheader, and 6 companies think the ‘E’ bit is not need. For the answer with ‘No, but’, the comment explains that if ‘E’ bit is in the MAC subheader, the definition should be changed considering the MAC subPDU for SRB RRC message case. We think there is a majority who think the ‘E’ bit can be in the MAC subheader so this can be taken as a way forward. Detailed definition can be FFS.
Proposal 12: As a baseline, the ‘E’ bit is included in msgB MAC subheader. Detailed definition of ‘E’ bit is FFS.

Regarding the SRB RRC MAC subPDUs (if option 1 of question 4 is selected), the MAC subheader can consider using the existing Rel-15 DL/UL-SCH MAC PDU subheader [3][4]. In the MAC subheader, it consists of LCID fields and 8-bit/16-bit Length field with F indicator. However, considering the LCID for CCCH is fixed to 0 and SRB RRC message either from SRB 0 or from SRB 1, some companies [5] propose to use a 1-bit LCH ID indicator field to indicate the LCID of the following SRB RRC message instead of using a full LCID field (6-bit). Thus, we have the two options to be discussed in the next question.
· Option 1: using a full LCID field (6-bit) in the MAC subheader for SRB RRC MAC subPDUs.
· Option 2: using a 1-bit LCH ID indicator to indicate LCID for the following SRB RRC message.
Question 13: What are companies views on which option should be selected for the LCID field (or new LCH ID indicator field) in the MAC subheader for SRB RRC MAC subPDUs.
	Company
	Preference
	Comments

	Huawei, HiSilicon
	Option1
	reusing the legacy format is enough

	OPPO
	Option1
	

	Intel
	Option 1
	Reuse the existing Rel-15 DL/UL-SCH MAC PDU subheader.  This allows for other MAC subPDUs (such as DL MAC CE and DL DCCH/DTCH traffic etc) to be included.

	ZTE
	Option 2
	In case CCCH is included in MsgA, since the LCH ID for SRB SDU can be either 0 for SRB0 or 1 for SRB1 (default SRB configuration is always used in such case), we don’t see the need to have a 6-bit LCID. 
Our assumption is that this will reduce the overall size of the MsgB (including byte alignment). However, if this is not the case (e.g. if an extra byte is anyway needed to consider byte alignment etc in the final design), then we are okay to go for the full LCH ID. In general, we should aim to minimize the size of the MsgB which is a common message. 

	vivo
	Option1
	We should reuse the legacy NR mechanism.

	LG
	Option1
	

	CATT
	Option 1
	There seems to be no strong motivation for further optimization. 

	Ericsson
	Option 1
	We currently see no need for optimization

	Fujitsu
	Option 1
	

	DOCOMO
	Option 1
	

	MediaTek
	
	Option 2 for Q4 is selected, i.e. SRB RRC message is part of successRAR payload as an optional field and encoded as DL-SCH PDU as in 6.1.2 of 38.321, and full LCID field is used in this case.

	Samsung
	Option 1
	

	ETRI
	Option 1
	

	Apple
	Option 1
	We can reuse the legacy format.

	Nokia, Nokia Shanghai Bell
	Option 1
	

	CMCC
	Option 1
	

	Panasonic
	Option 1
	

	SONY
	Option 1
	

	Qualcomm
	Option 1
	

	Convida
	Option 1
	



Summary: 20 companies responded to the question. 
Almost all companies agree to use a full LCID field (6-bit) in the MAC subheader for SRB RRC MAC subPDUs. 1 company prefer to use a 1-bit LCH ID indicator to indicate LCID for the following SRB RRC message. Since the large majority agrees option 1, it is proposed:
Proposal 13: The MAC subheader for SRB MAC subPDU should use a full LCID field (6-bit).

Since the Length field in the existing Rel-15 DL/UL-SCH MAC PDU subheader has two case: 8-bit or 16-bit with additional F indicator and the SRB RRC message is with variable size, it is possible to still support both 8-bit or 16-bit Length field in the MAC subheader [4][11]. Another alternative is only 8-bit Length field is supported in the MAC subheader [3]. Thus, we have the two options for discussion in the next question.
· Option 1: only support 8-bit Length field in MAC subheader.
· Option 2: support both 8-bit and 16-bit Length field with additional F indicator field in MAC subheader (same as Rel-15 MAC subheader).
Question 14: What are companies views on which option should be supported for the Length field in MAC subheader for SRB MAC subPDUs.
	Company
	Preference
	Comments

	Huawei, HiSilicon
	[bookmark: _GoBack]Option2
	Legacy format can be reused. 

	OPPO
	Option2
	

	Intel
	Option 2
	As per Rel-15 MAC subheader.

	ZTE
	Option2
	8 bit Length field should cover most scenarios and hence is enough (note that the goal would be to reduce the MsgB size if possible). 

	vivo
	Option2
	

	LG
	Option2
	

	CATT
	Opiton 2
	

	Ericsson
	Option 2
	

	Fujitsu
	Option 2
	

	DOCOMO
	Option 2
	

	MediaTek
	Option 2
	

	Spreadtrum
	Option 2
	

	Samsung
	Option 2
	Use legacy MAC subheader for MAC subPDU carrying RRC message

	ETRI
	Option 2
	

	Apple
	Option 2
	

	Nokia, Nokia Shanghai Bell
	Option 2
	

	CMCC
	Option 2
	

	Panasonic
	Option 2
	

	SONY
	Option 2
	

	Qualcomm
	Option 2
	

	Convida
	Option 2
	



[bookmark: _Hlk20869844]Summary: 21 companies responded to the question. 
All companies have the consensus on reusing the Rel-15 MAC subheader (i.e. support both 8-bit and 16-bit Length field with additional F indicator field in MAC subheader). So, it is proposed:
Proposal 14: The MAC subheader for SRB MAC subPDU should reuse the Rel-15 MAC subheader which supports both 8-bit and 16-bit Length field with additional F indicator field.

Others
If companies have other topics to be discussed in this email discussion, they are welcomed to provide in this section.  
	Company
	Discussion topics and comments

	OPPO
	Question 15: whether successRAR (and following RRC subPDU, if any) are placed together?
· yes
Question 16: whether fallbackRAR are placed together?
· yes
Question 16: whether successRAR(s) are placed before fallbackRAR(s), ?
· Yes
ZTE: For Q15 to Q17, our preference is to leave this to network implementation. (may be Q15 case is obvious since there is no multiplexing).

	ZTE
	How to coordinate the design of MsgB to cater for requirements from other WIs (e.g. NR-U)?

	Ericsson
	We agree NR-U needs to be considered at this point in time.
Furthermore, currently we have open if the msgB RNTI, is equivalent to RA-RNTI, if this is a new similarly determined RNTI or a new UE specific RNTI. Also related is the open issue is msgB HARQ and how this is feasible to support for a multiplexed case.
A UE specific RNTI (e.g. based on contention resolution ID) that is monitored in addition to msgB-RNTI can be a complementary approach that also has some power saving benefit, since the UE will only look for the DCI addressed to it prior to decoding PDSCH.  It is complementary in that the msgB here is only for one UE, and so it will cost more PDCCH overhead when an msgB-RNTI is addressed to multiple UEs, but on the other hand an RRC message(s) can be sent to the UE in the msgB to minimize setup latency and the PDSCH overhead will be less than in the multiplexed case.


	
	



  
Summary and Proposals
[bookmark: _Hlk20870228]Based on the input provided by companies, the following are proposed.
Proposal 1: The 12-bit TA command, 16-bit C-RNTI and 48-bit UE Contention Resolution Identity are included in successRAR MAC subPDU.
Proposal 2: The UE Contention Resolution Identity field should be placed in the payload of the successRAR MAC subPDU. As a baseline, UE Contention Resolution Identity field is in front of the payload of MAC subPDU.
Proposal 3: RAN2 should discuss whether SFN is included in successRAR or not.
Proposal 4: From RAN2 perspective, successRAR payload can include HARQ feedback related information. The detailed solution should be discussed and decided in RAN1.
Proposal 5: As a baseline, the indication for presence of RRC message following the successRAR MAC subPDU is needed. The detailed indication method is FFS.
Proposal 6: For the case of successRAR with RRC message, the SRB RRC message is included in a separate MAC subPDU, not inside the successRAR subPDU.
Proposal 7: For successRAR with RRC message case, at most one RRC message follows the successRAR MAC subPDU. 
Proposal 8: The fallbackRAR MAC subPDU is composed of 12-bit TA command, 16-bit TC-RNTI, 27-bit UL grant, and 6-bit RAPID. The RAPID is in the MAC subheader of fallbackRAR subPDU.
Proposal 9: For NR 2-step RACH, the payload of fallbackRAR MAC subPDU should reuse msg2 RAR format.
Proposal 10: As a baseline, two fields in msgB subheader are needed for indicating the different types of MAC subPDU. RAN2 can further study the detailed design.
Proposal 11: As a baseline, the RAPID field is not included in the MAC subheader for successRAR MAC subPDU.
Proposal 12: As a baseline, the ‘E’ bit is included in msgB MAC subheader. Detailed definition of ‘E’ bit is FFS.
Proposal 13: The MAC subheader for SRB MAC subPDU should use a full LCID field (6-bit).
Proposal 14: The MAC subheader for SRB MAC subPDU should reuse the Rel-15 MAC subheader which supports both 8-bit and 16-bit Length field with additional F indicator field.
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