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Introduction
At RAN2#101bis RAN2 discussed the need to remove one octet from the MAC subheader when transmitting msg3 containing CCCH. The reason for this discussion is the need to keep msg3 small. The following was captured in the minutes.
R2-1805424	Correction to CCCH and msg3	Ericsson	CR	Rel-15	38.321	15.1.0	0071	-	F	NR_newRAT-Core
· Nokia would like some time to check, and think that CP hasn’t decided whether there can be more than one size CCCH. Nokia think we might want BSR etc as well. 
· Ericsson think that the current sizes R1 has looked at assumed the MAC header optimization. 
· VDF think that without this, RRC resume has to be 96 bits and Vodafone think this enhancement is required. 
· Samsung think this LS indeed indicates the need to enhancement but think we might need an email discussion. LG agrees. 
· Huawei support this and think we can agree now the Ericsson solution.
· Ericsson think that preamble group A and B doesn’t cover CCCH. 
We will reduce MAC header size for CCCH by 1 octet, FFS exactly how. 

Email discussion next meeting, to discuss solution options (Ericsson). 

[101bis#72][NR UP] Smaller MAC header for CCCH (Ericsson).
	To discuss solution options
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-05-10

Solutions
The rapporteur observes that the only solution so far to remove one octet comes from Ericsson in R2-1805424. Alternative solutions need to be provided well in advance and be detailed enough for other companies to be able to correctly assess them and their complexity before the deadline of this e-mail discussion.
Solution 1 – R2-1805424
Brief description: The L-field in the MAC subheader is not included in case the MAC PDU contains only one MAC subPDU and that MAC subPDU contains CCCH (i.e. an RRC message). To indicate CCCH with L-field absent a new LCID different than the current one for CCCH is used. More details can be found in contribution R2-1805424.
Questions/comments on solution 1
	Company
	Question/Comments

	Nokia
	It seems that the proposed solution does not work as intended when the Msg3 grant is exactly CCCH SDU size + 2 bytes:
- If only one MAC subPDU is indicated with the LCID and L field is omitted, Rx will determine the CCCH SDU size to be the actual CCCH SDU size + 1 byte, and an error will occur.
- If ‘more than one MAC subPDUs’ is indicated by other LCID, the L field is indicated but the grant cannot afford inclusion of Padding subheader anymore in which case effectively there is still one MAC subPDU in the MAC PDU.
It seems to be more precise to define that the L-field is not included in case the grant for Msg3 MAC PDU is exactly the size of CCCH SDU + R/LCID MAC subheader, and different LCID is used for this case. For all other cases, another LCID indicates the existence of L-field in the subheader.

	Qualcomm
	We agree with the intention of Ericsson’s proposal. But we think the issue raised by Nokia is valid and can be fixed by a more precise definition, as suggested by Nokia.

	Samsung
	We understand that this would work, but do not see the need of multiple LCIDs for CCCH.

	CATT
	We share the same view as Samsung that it is not necessary to spend another LCID in that case.

	HW
	We also agree with the concern from Nokia on the ambiguity in the newly defined logical channel identity. Moreover, discussion is still ongoing in CP and also between RAN 1 and RAN 2 on the size of msg3. In case removing 1 byte is still not enough to fit in the size of msg3, we have propose another approach to further reduce the msg3 size. 

	MTK
	We share the same view with Ericsson, and we think Nokia’s modification (in the email thread) makes sense, i.e., without L field, the new LCID should be applied only when the MAC PDU size is exactly CCCH size plus 1 byte. Otherwise, network cannot know the exact size of CCCH message.

	Fujitsu
	We also think that the problem raised by Nokia is also valid.
(1) Comment to using R field: It seems that R (2 bits) is precious field compared to LCID (6 bits). Using LCID field seems to make sense.
(2) Comment to Msg3 size: RAN2 already sent an LS to RAN1 in R2-1806501, where “Removing of 1 byte MAC Header” was clearly indicated. In addition, the scope of this email discussion is to discuss the solution for 1 byte MAC Header. We want to focus on how the 1 byte is reduced from the current MAC subheader.

	Intel
	We share the same view as Samsung and do not see the need of multiple LCIDs for CCCH in Rel-15.

	ZTE
	We also think that a new LCH ID can be introduced to save the L field. In addition, since the size of CCCH message is predictable, we agree with NOKIA that we can have a linking between the new LCH ID and PDU size (e.g. the specific LCH ID means the size of PDU is 48bits). If necessary, we can have another special LCH ID for the CCCH message with larger size (e.g. for resume message).z

	LG
	1. We generally support solution 1. However, if there is no case that CCCH SDU size is not known by the gNB, we may not need a new LCID and solution 3 would work.
2. We don’t agree with the problem raised by Nokia.
The intention of reducing MAC subheader size is to reduce overall TB size. Otherwise, omitting L field brings no gain. Therefore, it is essential that the gNB predicts the required grant size for Msg3 upon preamble reception and it could be realized by setting ra-Msg3SizeGroupA properly. In other words, when the gNB receives preamble, it can know the size of CCCH SDU, e.g., 8bytes if preamble group A is selected or 12bytes if preamble group B is selected. Then, the gNB will provide a proper UL grant, e.g., 9bytes if preamble group A and 13bytes if preamble group B. 
Accordingly, when the gNB receives a MAC subheader with LCID value for CCCH, the gNB will interpret that the MAC subheader is 1byte and the remaining bytes are all for MAC subPDU for CCCH.


	Xiaomi
	We agree with the analysis given by Nokia 



Solution 2
Full description: To enable L-field to be not included regardless of the grant size given for the Msg3 MAC PDU, it could be defined that whenever the CCCH SDU is of certain size (e.g., the 6 byte for RRC Connection Request), the L-field is not included. This could be similarly indicated by a different LCID to enable NW to determine the size of the CCCH SDU, ie., would be the same principle as used for fixed sized MAC CEs.
Questions on solution 2
	Company
	Question

	Samsung
	We understand that this would work, but do not see the need of multiple LCIDs for CCCH.

	CATT
	We share the same view as Samsung that it is not necessary to spend another LCID in that case.

	MTK
	We think it is acceptable to introduce a new LCID.

	Intel
	We agree with Samsung and do not see the need of multiple LCIDs for CCCH in Rel-15.

	ZTE
	We also think we can have a linking between the new LCH ID and a certain PDU size (e.g. the specific LCH ID means the size of PDU is 48bits).

	LG
	If gNB provides UL grant with size more than CCCH SDU + 1byte, there is no point of omitting L field because TB size is not reduced at all. It doesn’t make sense that the gNB provides larger UL grant even though it knows the exact size of CCCH SDU upon reception of preamble.

	Xiaomi
	The decision to make hinges on the how many sizes we will introduce for CCCH SDUs: connection/reestablishment request, resume request, SI request, etc. Many CCCH SDUs may require many LCIDs. One CCCH SDU size results in no need to introduce extra LCID.



Solution 3
Full description: The L-field in the MAC subheader is not included (i.e. to use 1-byte MAC subheader) if MAC subPDU includes CCCH SDU (i.e. LCID 0b000000). This is irrespective of whether CCCH SDU is 56 bits or 72 bits. No need of multiple LCIDs for CCCH.
Questions on solution 3
	Company
	Question

	Samsung
	We think this is the simplest option.

	CATT
	It is unclear how the receiver determines the location of an additional MAC subPDU, if present.

	MTK
	We share CATT’s view.

	Intel
	We prefer this option and think this is sufficient for Rel-15. If there is any need to consider multiplexing of multiple MAC subPDUs, some extension mechanism can be introduced in later release.

	LG
	We can support solution 3 if there is no case that CCCH SDU size is not known by the gNB.

	Xiaomi
	We share the view of CATT. This solution seems to require that CCCH SDU cannot be multiplexed with other MAC CE, BSR or padding. If no padding can be added, gNB has to allocate resource exactly the size of CCCH SDU + 1 byte, which is very undesirable restriction.



Solution 4
Full description: this is an alternate solution to solutions 1 and 2: rather than using another LCID, the R bit in MAC subheader with LCID 000000 could be used to indicate whether the L-field exists.
Questions on solution 4
	Company
	Question

	CATT
	We think this solution is sufficient to distinguish between CCCH SDU with and without L field.

	MTK
	We prefer not to change the usage of R bit in MAC subheader.

	Intel
	We share MTK’s view and prefer not to use R bit.

	LG
	Using LCID value is sufficient.

	Xiaomi
	we don't like this solution, we should not try to use R bits for this small issue.


Solution 5
Full description:
The size of msg3 can be further reduced to 56 bits by turning the RRC message to the MAC message with the following format:


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
	PCI+C-RNTI

	10
	I-RNTI

	11
	reserved



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.  
Questions on solution 5
	Company
	Question

	MTK
	To keep header processing simple, we prefer not to introduce new MAC subheader  for the purpose.

	Intel
	In our understanding, solution 5 couples RRC and MAC layer. We prefer to have a clear separation between RRC and MAC layer as in current NR specifications.

	LG
	RRC message should be transparent to MAC, and it would be a huge change only to decrease 2 bytes.

	Xiaomi
	We should separate RRC design with MAC design, we should not pursue such cross layer design.



Discussion
Companies are welcome to express their preference on the solutions.
	Company
	Comment

	Nokia
	We prefer Solution 2 as it enables the optimization of L-field not included regardless of the grant size for Msg3 MAC PDU and seems to be also simpler from UE point of view. 
But we are in principle OK also to have the optimization only in the case the grant is small, ie., the L-field is not included only in case the grant for Msg3 MAC PDU is exactly the size of CCCH SDU + R/LCID MAC subheader.

	NTT DOCOMO
	We are fine with the principle to utilize the specific LCID to the concerning case and Nokia suggestion is more precise. 

	HW
	Our opinions have been provided in the answers to the above questions. In addition, we would like to note that discussion is still ongoing in CP and also between RAN 1 and RAN 2 on the size of msg3. In case removing 1 byte is still not enough to fit in the size of msg3, we have propose another approach to further reduce the msg3 size.

	MTK
	We prefer not to change current the format and usage of current MAC subheader, so we are fine to solution 2, which applies new LCID for Msg3 size reduction. 

	OPPO
	We prefer option 2 which is to use a new LCID to indicate R/LCID subheader for CCCH SDU.

	Fujitsu
	We are fine with Option 2. Then it is enough to capture Option 2 as in the suggested TP below.
	…
A MAC subheader for a single MAC subPDU for CCCH consists of two header fields R/LCID (=1-byte header).
A MAC subheader except for fixed sized MAC CE and padding consists of the four header fields R/F/LCID/L. A MAC subheader for fixed sized MAC CE and padding consists of the two header fields R/LCID.
…


The TP is based on our understanding that:
(1) We prefer to specify TP based on positive expression.
(2) We prefer to specify concise TP considering TP alignment with other parts.
(3) This TP provides the intended MAC PDU format i.e.
(3-1) If UL grant in RAR = 1-byte MAC subheader + CCCH SDU, then the MAC PDU is:
     1-byte MAC subheader + CCCH SDU. This is the intended format.
(3-2) Else if UL grant in RAR > CCCH SDU + 1 byte MAC subheader, then the MAC PDU is:
     2-byte MAC subheader + CCCH SDU + Padding MAC subPDU.
People may think that another format is still possible with the TP i.e.:
     1-byte MAC subheader + CCCH SDU + Padding MAC subPDU
but this format is not allowed because this MAC PDU consists of multiple MAC subPDUs. So it doesn’t meet the added statement in the TP in terms of “a single MAC sub PDU”.

	Intel
	As explained in our previous answers, we think Solution 3 is sufficient for Rel-15.

	ZTE
	We share the same view with NOKIA and prefer solution 2.

	LG
	We prefer option 1 or 3. To reduce TB, it is an essential thing that the gNB knows the CCCH SDU size prior to provide UL grant for Msg3. If the gNB doesn’t know the CCCH SDU size, it doesn’t make sense to omit the L field.

	Xiaomi
	We prefer to defer the decision until we know the exact CCCH SDU sizes, one or two or more？



Conclusion
The rapporteur would like to thank all companies for their valuable input. The rapporteur concludes the following:
-	There is almost no support for solutions 3, 4, and 5 outside of the companies which proposed them. They should not be pursued further. 
-	Solutions 1 and 2 are very similar. The rapporteur understands the difference as follows:
1.	In case the MAC PDU consists of a single MAC subPDU with CCCH of the "special size" of solution 2, there is no difference in MAC PDU size between the two solutions. None of the solutions will include an L-field for the CCCH.
2.	In case the MAC PDU consists of two MAC subPDUs, one being CCCH of the "special size" of solution 2 and the other being a MAC CE, e.g. a BSR, the MAC PDU from solution 2 would be one byte less than solution 1 as solution 1 will include the L field for the CCCH.
3.	In case the MAC PDU consists of a single MAC subPDU with CCCH, but the CCCH is not of the "special size" of solution 2, then the MAC PDU from solution 1 would be one byte less than solution 2 as solution 2 will include the L field for the CCCH.
4.	In case the MAC PDU consists of two MAC subPDUs, one being CCCH, but the CCCH is not of the "special size" of solution 2 and the other MAC subPDU being a MAC CE, e.g. a BSR, there is no difference in MAC PDU size between the two solutions. Both of them will include an L-field for the CCCH.
-	Solution 2 has the most support.
[bookmark: _GoBack]-	RAN2 to determine the "certain size" in solution 2.
There is a CR corresponding to solution 2 in R2-1808182.
	3/7	
image1.emf
R T Oct 1 ID Type

UE ID Oct 2

UE ID Oct 3

Casue Values

UE ID

UE ID

UE ID

UE ID

Oct 4

Oct 5

Oct 6

Oct 7


oleObject1.bin
R


T


�

Oct 1


ID Type


UE ID


Oct 2



