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1. Introduction
[bookmark: Proposal_Pattern_Length]RAN2#101bis meeting discussed the QoS flow remapping and made the following agreements.
An uplink end marker is introduced in the SDAP layer, for QoS flow relocation.

This document aims to provide the SDAP end marker solutions based on the following arrangement. 
[101bis#76][NR UP]  SDAP end marker solutions (Huawei).
	A) header field, B) or stand-alone by SDAP control PDU, including considering the case when no more data is sent on the old DRB at QoS flow relocation 
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-05-10

1. Discussion
The email discussion will discuss two SDAP end marker solutions which were discussed at online RAN2#101bis meeting as follows.
A) header field in the SDAP layer
B) stand-alone by SDAP control PDU
This email discussion would consider two use cases in case of QoS flow remapping:   
· Use case 1: new data is available over the old DRB for the QoS flow to be relocated
· Use case 2: no more data is sent over the old DRB for the QoS flow to be relocated
For use case 1, the rapporteur understands this means that new data of a QoS flow arrives at the SDAP layer after the remapping occurs. 
For use case 2, it should clarify what the meaning of “no more data is sent” given that SDAP has no buffering functionality as agreed before. Basically, there are two possible situations. 
· Situation 1:   There are remaining packets in PDCP/RLC/MAC buffer for the relocated QoS flow but no new packets arrive at the SDAP layer within a time interval after the remapping occurs. 
· Situation 2:   There are no packets in PDCP/RLC/MAC buffer, and no new packets arrive at the SDAP layer within a time internal after the remapping occurs. 
Companies are welcomed to provide comments regarding the two use cases. 
Question 1: Do companies agree the scope and understandings of two use cases in this email discussion?
	Company name
	Yes or No
	Comment

	Ericsson.
	No

	Clarification for Use case 1 and 2: It is our understanding that at the time of RRC reconfiguration (SDAPconfig etc), new data is not any longer to be mapped (i.e. sent) on the old DRB which means Use case 2 should always be true and only already mapped PDUs may be in lower layer queues (PDCP/RLC/MAC) in Use Case 1.
For the default DRB, it is assumed that there will likely be more than one QoS Flow (up to 64) mapped on this DRB. Therefore, relocation should also consider the relocation of more than one QoS Flow (by the same RRC configuration, or reflectively).
The use of the end-marker is to determine at what point in time the receiver or transmitting buffer for the new DRB is to be “released”, and as such this can only be considered in PDCP. If the buffering is at the receiver side, the gNB can know at what time instant buffering shall be started, and also released at the reception of an end-marker. If the buffering is at the transmitter, there is a need for an indication to start buffering at UE PDCP. As this has not been agreed, we think the email discussion should assume a receiver (NW) side buffering using end-marker only.


	Huawei, HiSilicon
	Yes
	For two solutions, we understand in solution A), the end marker PDU is a SDAP data PDU. While solution B) is a standalone SDAP control PDU.
We agree the above explanations of both use cases, which well captures the online discussions.
About Ericsson comments “Use case 2 should always be true”, we don’t see the clear benefits that the new data should only be transmitted over the new DRB.
· No increased latency. Even if the new data is transmitted over the new DRB, it should be buffered at the NW side till the end marker PDU is received over the old DRB. 
· No reduced complexity.  The NW anyway should detect the end marker PDU for the received packets over the old DRB. 
Thus we think both use cases should be considered. 

	OPPO
	Yes 
	We agree with the two use cases listed above.
While for  use case 2, we understand both situation 1 and situation 2 include the case that there are multiple flows mapped on one DRB. Otherwise, the end-marker is unnecessary if there is no more data sent on the old DRB.

	Xiaomi
	No
	For use case 1, we are not sure what new data means. If new data means newly data arriving SDAP, we think it should always be sent through the new DRB if relocation is configured. If new data also includes PDCP SDUs arriving at PDCP layer but having not been processed by PDCP layer, we still kind of think it would be better to transmit them through new DRB, as the new DRB are more likely be transmitted with better QoS guarantee, which means more reliability, lower latency.

	Qualcomm
	No
	We understand the two use cases were discussed online. However we agree with Ericsson use case 2 should always be true. From modeling point of view, it is only reasonable to assume SDAP will map the data to new DRB after receiving a reconfiguration. So, at the time reconfiguration happens, the UL SDAP does not have any new data to process on old DRB. So, only use case 2 should be in scope of this discussion.

	ZTE
	No
	We also agree with Ericsson that once the QoS flow remapping command is received, the UE should switch the QoS flow mapping immediately, thus only the Case 2 need to be considered.

	Nokia 
	Yes and No
	It depends on the viewpoint (transmitter/receiver/SDAP/layers below). What matters is that after remapping, no new SDAP PDUs should be fed on the old bearer but SDAP PDUs previously submitted to lower layers may remain in the transmitter chain below SDAP. 

	Intel
	No
	We agree with Ericsson that only use case 2 should be considered. Once mapping is reconfigured, new data should be sent over the new DRB.

	CATT
	No
	I would rather think both use case 1 and use case 2 happens. In principle, after the QoS flow of a UE is re-configured by gNB from one DRB to another DRB, the UE shall no longer map this QoS flow to the old gNB, at this point, I agree with Ericsson. However, if so, the end marker will not be available because there would be no SDAP PDU for the use of end marker. 
And we have clarification regarding the situation 1&2 for “no more data is sent”. If my understanding is correct, the data delivered to layer 2 buffer, namely the data in PDCP/RLC/MAC buffer, should not be delivered back to SDAP layer to be re-processed for adding end marker in the SDAP header. So I think these two situations for “no more data sent” don’t distinguish any difference. 

	vivo
	Yes
	Due to the processing delay (e.g. adding the SDAP header), there may be some SDAP SDU remaining at the SDAP entity at the reconfiguration of QoS flow remapping. According to the buffer design at the SDAP entity (although this is up to the UE implementation), the UE may allocate different SDAP buffers (e.g. SDAP SDU buffer) for the source DRB and the target DRB so as to facilitate the routing/mapping function of the QoS flow packets sent to the corresponding DRB. Thus, after the reconfiguration of QoS flow remapping, the SDAP buffer for the source DRB may/may not have remaining packets. We consider the specification should leave more freedom for the SDAP buffer design. Then we should not assume that there is always no packets for the source DRB after the QoS flow remapping.

	CMCC
	Yes
	We agree with the two use cases above. 
In our understanding that at the time of RRC reconfiguration, new data can map to old DRB or new DRB.

	LG
	No
	In our understanding, there is no buffer in the SDAP layer. It means when the QoS flow to DRB remapping occurs, the SDAP should wait for a new incoming packet for the use case 1. Moreover, it is ambiguous how long the SDAP entity should wait for the incoming packets. So, only use case 2 should be within the scope of this discussion.

	Samsung
	No
	Agree with Ericsson.

	ASUSTeK
	No
	We share same view with Ericsson and Qualcomm that the UL SDAP does not deliver any new data to the old DRB after receiving a reconfiguration. We think the use case 1 should not be in scope of this discussion.

	Sharp
	No
	For Use Case 1, we have the same view with Ericsson and some other companies. Once the QoS flow is mapped to a new DRB, new data (SDAP SDU) should be submitted to the new DRB. we don’t see any cases new data is available over the old DRB. For Use Case 2, we see the both situation would be possible.

	Spreadtrum
	Yes 
	We agree with vivo. Furthermore, we think it is unnecessary to distinguish the situation1 and the situation 2 for use case2. Because the data in PDCP/RLC/MAC buffer should not be delivered back to SDAP layer for the end marker as CATT pointed out.

	MediaTek
	Maybe
	Once the UE receives the new mapping (either via RRC messaging or reflective means) and updates the QoS flow to DRB mapping, all packets processed subsequently by the UE should be sent on the new DRB. What happens in the interim period between when the gNB indicates the new mapping, and the UE updates the mapping need not be modeled.

	
	
	


In the following, both use cases are discussed respectively. 

[bookmark: OLE_LINK19][bookmark: OLE_LINK20]For situation 2, I have strong concern that whether the remaining packets in PDCP/RLC/MAC buffer can be delivered back to SDAP layer for re-processing (for the purpose of end marker). The PDCP layer provides ciphering for the PDCP SDUs and delivers the packets to RLC layer; and after the processing in RLC layer, RLC entity delivers these packets to MAC layer. for example if a packet has been delivered to MAC layer, which is ready for transmission, how can such a MAC PDU is delivered back to SDAP layer for end marker?
Question 2: can packets in PDCP/RLC/MAC buffer be delivered back to SDAP layer for re-processing (for the purpose of end marker)?
	Company name
	Yes or No
	Comment

	CATT
	no
	As the comments in the description above question 2, I don’t think packets in PDCP/RLC/MAC buffer be delivered back to SDAP layer for re-processing.

	
	
	

	
	
	



If the answer of question 2 is no, then we think the situation 1&2 doesn’t present the case of “no more data is sent”. The “no more data” then doesn’t mean no more data in PDCP/RLC/MAC buffer, but no more future data in SDAP layer for the signaling of end marker.
Situation 3: no more future data in SDAP layer for the signaling of end marker.
Question 3: can we agree with situation 3 as the scenario of “no data to be sent”?
	Company name
	Yes or No
	Comment

	CATT
	Yes  
	As per the above study, I assume this is the only situation for “no data to be sent”

	
	
	

	
	
	




1.1 Use case 1: new data is available over the old DRB
For solution A), several companies have given the end marker format designs at the RAN2#101bis meeting [1][2][3][4].  To ease the discussion, Figure 1 gives an example, wherein the EM bit indicates whether the corresponding PDU is an end marker PDU transmitted over the old DRB. 
[image: ]
[bookmark: _Ref512612038]Figure 1 The UL SDAP data PDU format with SDAP header (Solution A)
For solution B), this solution is discussed online but no contributions to the RAN2#101meeting give the detailed design. In order to help the discussion, Figure 2 gives an example of SDAP control PDU, where the D/C bit indicates whether the corresponding PDU is a SDAP Data PDU or SDAP control PDU (i.e. End marker PDU). 
[image: ]
[bookmark: _Ref512612350]Figure 2 The UL SDAP control PDU format (Solution B)
Companies should understand the above two Figures and the naming of EM and D/C are proposed only to facilitate the email discussion. 
Companies are welcomed to express their preferences of the end marker solutions for use case 1.   
Question 4: Among the above two end marker solutions, which solution is preferred for use case 1, or if there is no strong view? 
	Company name
	Preference
(Solution A or B or no strong view )
	Comment

	Ericsson
	B (Strong view :) 
	As described above, Use case 2 should always be true and at RRC reconfiguration (SDAPconfig etc (add)), data is not any longer to be mapped (i.e. sent) on the old DRB. It is thus at this point that the end marker should be set. As a result, a header field to a SDAP PDU sent on the old DRB is not feasible.
A header only type SDAP PDU is to our view equivalent to a SDAP Control PDU.
One also need to distinguish if there are more than one active QoS Flow on this DRB. For the default DRB, it is assumed that there will likely be more than one QoS Flow (up to 64) mapped on this DRB. Therefore, relocation should also consider the relocation of more than one QoS Flow (by the same RRC configuration, or reflectively). This means that for a relocated QoS flow, using a header only, or header field in SDAP PDU, needs to consider per QoS Flow data available.
The above also means that if a header is used, the receiving PDCP entity needs to inspect all SDAP header fields after reordering to determine the buffering on the DRB. This also means that with a SDAP Control PDU, the PDCP SN needs to be considered with the end-marker (which is a layer violation per se). Having a SDAP Control PDU will simplify the receiver side buffering in that detecting the end-marker does not necessarily need a per PDU inspection.
In addition, the use of SADP header field would, depending on solution details not discussed, also impact pre-processing (e.g. assuming data in lower layers).
In the above protocol format design, we would prefer to have the first bit as the D/C bit.

	Huawei, HiSilicon
	A
	Compared with option B, option A has the following features for use case 1
· Solution A allows the end marker PDU carrying data payload in a single SDAP PDU. On the contrary, solution B needs to send a standalone one-byte (as Figure 2 shows) or two-byte (if control PDU type field is introduced) SDAP control  PDU, which incurs additional overhead. 
· Solution A has no impact on pre-processing. Since SDAP layer has no buffering functionality, the end marker could only be included at SDAP SDUs from the upper layer (i.e. not pre-processed packets) after the remapping occurs.
In addition, both solutions require to the receiver (NW side) to detect the single bit (EM bit for solution A, and D/C bit for solution B), thus the detection complexity are basically the same. 

  

	OPPO
	A
	For case 1, since new data is available over old DRB, the option 1 to include the end-marker in the SDAP header will not bring extra complexity. 

	Xiaomi
	B
	Option A require to submit one more data in the old DRB, which is not desirable. Because it means one more data will suffer from the bad QoS of the old DRB.
For Option B, there are still two options: 1. with payload and 2. without payload. It seems to us that no payload is needed.

	Qualcomm
	B
	Agree with Ericsson
Option A is an optimization and it is only under the assumption SDAP happens to be processing a data PDU at UL when the reconfiguration is received from DL, either via RRC or AS reflective QoS. It is unclear if there is such a use case. Even if there is a use case, the likelihood for this to happen is very low and therefore we do not see the optimization as necessary.

	ZTE
	B
	We also prefer to have a single byte SDAP PDU for the purpose of end marker. However, we think the single byte SDAP PDU can either be a header only SDAP PDU (the same header format as data PDU and no EM bit is needed) or a SDAP Control PDU. In order to save the R bit, we sligh prefer to have a SDAP header only PDU without EM bit (i.e. R/R/QFI).

	Nokia
	A or B
	While Option A – depending on UE pre-processing capability – might require one more SDAP PDU to be sent on the old bearer, it also avoids introducing a new PDU type in SDAP. 

	Intel
	B
	Similar for question 1, we think only use case 2 should be considered. Nevertheless, we prefer Solution B for a unified solution.

	CATT
	A
	I am afraid I can’t agree the view above regarding UE implementation on the SDAP SDU buffer design in a manner. If SDAP SDU buffer implemented in a specific UE, this UE would have different UE behavior with other UE without buffer implemented. We should design a unified UE behavior for all UEs. 
For this case, as we explained in the above question, I think we shouldn’t restrict the UE adding the end marker in the next arriving SDAP SDU. If the end marker can be piggy backed in a SDAP PDU, signaling overhead can be minimized. 

	vivo
	A
	As we explained above, we should not restrict the UE implementation on the SDAP SDU buffer design. If the UE has some remaining SDAP SDU in the buffer for the source DRB, Option A seems preferable and more straightforward. Furthermore, Option A can also save one byte overhead, compared with Option B.
One more issue related to the given Option B, it seems the D/C field needs to be at the leftmost bit. Otherwise one code point is wasted.

	CMCC
	A
	For case 1, solution A is simpler without introducing new type SDAP PDU.

	LG
	B
	When the QoS flow to DRB remapping occurs, there is no available packet to indicate the end marker in the SDAP layer. So, the solution A would not be applicable for indicating the end marker. 
For solution B, we agree to use the SDAP control PDU. However, if multiple QoS flows are remapped, multiple SDAP control PDUs should be transmitted if the SDAP control PDU includes only one QFI field. Hence, to cover the case of multiple QoS flow remapping, the SDAP control PDU should be allowed to include multiple QFI fields.
In addition, we agree with Ericsson’s view on the first bit as the D/C bit.

	Samsung
	A
	We think the SDAP control PDU format depicted in Fig 2 is not well-designed for future extension, and currently it is not different from SDAP header with EM bit regarding contents and overhead bit. If we would design this way, we think just using SDAP header with EM bit is better approach.
Moreover, we think for the future extension for other functions in the SDAP control PDU causes more overhead byte(s).

	ASUSTeK
	B
	In our view, Solution A does not work if the old DRB is not configured with presence of UL SDAP header.

	Sharp
	B
	Solution A will not work if there is no data when relocation is about to occur. Also if Solution A is selected, UL header have to be configured in order to send end marker, which is redundant.
For solution B, we see D/C bit is not necessary. One byte SDAP SDU can be recognized as control SDAP SDU.

	Spreadtrum
	A
	The EM can be contained in the SDAP PDU header without more complexity as the new data in the old DRB is available in the use case1.

	MediaTek
	A
	If data is pending for transmission in the “old” DRB, there seems no reason to send an SDU control PDU without any payload.

	
	
	



1.2 Use case 2: no more data is sent over the old DRB
In this case, for solution A), one company gives an end marker design [3]. The Figure 3 gives an example of SDAP header format, where no payload is carried. The EM bit indicates whether the corresponding SDAP PDU is an end marker PDU transmitted over the old DRB. 
[image: ]
[bookmark: _Ref512613823]Figure 3 The UL SDAP data PDU format with SDAP header (Solution A)
For solution B), the example of SDAP control PDU has been given in Figure 2. 
Companies should understand that the above Figure3 and Figure 2, and the naming of EM and D/C are proposed only to facilitate the email discussion
Companies are welcomed to express their opinions on above two solutions for the use case 2 considering the above two situations of “no more data is sent” depicted in the beginning part. Though the rapporteur understands only solution A and solution B are within the email discussion scope based on the Chairman minutes, companies are welcomed to propose solutions different from the above, by choosing “other” in the “preference” column and give the detailed solutions in the “Comment” column. 

In the online discussion in the last meeting, we have three solutions for QoS remapping in case there is no data to be sent:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]A) end marker in the header and not transmitted in this case, assume the case is handled by a timeout in the receiver
· B) the end marker can be sent stand-alone (a control PDU, header-only field etc)
· C) Start marker is sent on the new path 

[bookmark: OLE_LINK21][bookmark: OLE_LINK22]I assume at least solution A is not precluded. The solutions A&B in this email discussion only addresses the solution B in the meeting report.
If the assumption in Question 3 is confirmed yes, when there is no future data for transmission in the SDAP entity, namely the timer in the receiver won’t introduce any additional latency. So I think the solution A in the meeting report shall be included as a solution for selection. 
Solution C: end marker in the header and not transmitted in this case, assume the case is handled by a timeout in the receiver.
Question 5: Among the above two end marker solutions, which solution is preferred for use case 2, or if there is no strong view?
	Company name
	Preference
(Solution A or B or no strong view or other)
	Comment

	Ericsson
	B (Strong view)
	Again, at RRC reconfiguration (SDAPconfig etc (add)), data is not any longer to be mapped (i.e. sent) on the old DRB. It is thus at this point that the end marker should be set. As a result, a header field to a SDAP PDU sent on the old DRB is not feasible.
Also, here one also need to distinguish if there are more than one active QoS Flow on this DRB. This means that for a relocated QoS flow, using a header only, or header field in SDAP PDU, needs to consider per QoS Flow data available.

	Huawei, HiSilicon
	No strong view (A or B)
Not C
	For use case2, we think solution A and B are basically the same since one byte SDAP header (no payload for solution A, and control PDU for solution B as above figure shows) is needed for both cases.  
As described above, both solutions require to the receiver (NW side) to detect the single bit (EM bit for solution A, and D/C bit for solution B), thus the detection complexity are basically the same. 
We think solution C has been excluded based on the online discussions. And solution C makes the UE behavior complicated with different behaviors under different cases.   

	OPPO
	B
	The network needs to know when to deliver the packets form old DRB to upper layers through the end-marker. 
If no new data is sent over old DRB, a SDAP header with end-marker in this case cannot be generated. A header only SDAP control PDU is acceptable.

	Xiaomi
	A or B
	If both options can have/have not payload, they are the same. The only difference to us is the naming.

	Qualcomm
	B
	Our understanding is solution A cannot carry empty payload from online discussion. In any case, UE should not be limited to signaling end marker with payload. Control PDU is a cleaner design and therefore preferred.

	ZTE
	B
	We also prefer to have a single byte SDAP PDU for the purpose of end marker. However, we think the single byte SDAP PDU can either be a header only SDAP PDU (the same header format as data PDU and no EM bit is needed) or a SDAP Control PDU. In order to save the R bit, we sligh prefer to have a SDAP header only PDU without EM bit (i.e. R/R/QFI).

	Nokia
	A or B
Not C
	Please note that a header only PDU would then be equivalent to a control PDU. C is to us not acceptable as it would in effect result in not having any end marker.

	Intel
	B
	Our interpretation is that Solution A is the one shown in Figure 1, since Solution A in Figure 3 is essentially the same as Solution B in Figure 2.
If there are packets in PDCP/RLC/MAC buffer when remapping occurs, modifying the end-marker in SDAP header (Solution A) causes additional processing in lower layers (e.g. PDCP and RLC). Although SDAP header itself is not ciphered, it is still integrity protected if configured. Therefore changing SDAP header results in the re-computation of MAC-I if the SDAP PDU has already been pre-processed. This causes additional inter-layer interaction and processing, which is not desirable.
If there are no packets in PDCP/RLC/MAC when remapping occurs, solution B is rather straightforward as a new SDAP control PDU is generated. For Solution A, the SDAP entity should wait for a new SDAP SDU for the relocate QoS flow. This makes both UE implementation and specification complicated.

	CATT
	C
	We prefer end marker in the header and not transmitted in this case, assume the case is handled by a timeout in the receiver. In this solutions, no additional signaling overhead, as both the header only SDAP PDU or SDAP control PDU introduces additional signaling overhead; and no latency as if there is no future data for transmission, there is no delay in the target DRB at all. 

	vivo
	A
	We should not have both Solution A and B. As we explained above, if we choose to use the SDAP header carrying the ender-marker, we should allow the header without payload.

	CMCC
	A or B (No strong view)
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]For case 2, solution A can only transmit one byte header including End mark. Solution B seems one common solution for case 1 and case 2.

	LG
	B
	For solution B, we agree to use the SDAP control PDU. However, if multiple QoS flows are remapped, multiple SDAP control PDUs should be transmitted if the SDAP control PDU includes only one QFI field. Hence, to cover the case of multiple QoS flow remapping, the SDAP control PDU should be allowed to include multiple QFI fields.

	Samsung
	C (A if C is excluded for candidate)
	Same view with CATT.

	ASUSTeK
	B
	In our view, Solution A does not work if the old DRB is not configured with presence of UL SDAP header.

	Sharp
	B (or C if the start marker is control PDU)
	The same view with the previous question.

	Spreadtrum
	
A
	[bookmark: OLE_LINK140]The solution A is feasible in this case because only the SDAP PDU header without payload is needed.
In order to achieve a common solution for the case1 and case2, we prefer the solution A.

	MediaTek
	A or B (and prefer A)
	In the scenario there is no real difference between A and B as other companies have pointed out. We think it makes sense to have a single solution for all scenarios, and so prefer A.

	
	
	


1.3 Choice of solution A or solution B, or solution C
While in the above different companies have shown their opinions for use case 1 and use case 2 respectively, first it may be beneficial to agree that a single solution is implemented for both cases. Companies are welcomed to express their opinions.  
Question 6: Do companies agree that a single solution (either A or B, or C) should be applied to both use cases?
	Company name
	Yes or No
	Comment

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	From specification perspective, a single solution could facilitate the standardization work. And it could ease the UE handlings by having the same operation.  

	OPPO
	Yes 
	Single solution will reduce the complexity form standardization point of view. 

	Xiaomi
	Yes
	

	Qualcomm
	Yes
	

	ZTE
	Yes
	Either SDAP header only PDU or SDAP control PDU.

	Nokia
	Yes
	Preferably yes to reduce complexity but all UE/Chipset vendors 

	Intel
	Yes
	We prefer a single solution to make implementation and specification simpler.

	CATT
	YES 
	

	vivo
	YES
	

	CMCC
	Yes
	

	LG
	Yes
	

	Samsung
	Yes
	

	ASUSTeK
	Yes
	

	Sharp
	Yes
	

	Spreadtrum
	Yes
	

	MediaTek
	Yes
	

	
	
	


If the answer to the question 3 is yes, it is time to choose between the above two solutions. Hence companies are welcomed to give their preferred options for both use cases. Also companies are welcomed to give their end marker format, e.g. it could be the same as the figures provided above, or different from the above figures in this paper. 
Question 7: Do Companies prefer solution A or solution B or solution C for both use cases? And companies are welcomed to give their end marker format. 
	Company name
	Preference
(Solution A or B)
	Comment and preferred end marker format

	Ericsson
	B
	SDAP Control PDU (see above)
Format should be same as in Figure 2 but with D/C as the first bit in the SDAP Header.

	Huawei, HiSilicon
	A
	EM bit could be moved to the fist bit, then Fig.1 and Fig3 could be used as end marker SDAP header format. 

	OPPO
	A
	

	Xiaomi
	B
	

	Qualcomm
	B
	SDAP control PDU. Agree with Ericsson comments.

	ZTE
	B
	Either SDAP header only PDU or SDAP control PDU. In order to save the R bit, we sligh prefer to have a SDAP header only PDU without EM bit (i.e. R/R/QFI).

	Nokia
	A or B
Not C
	Either control PDU always or EM bit but allow header only to tackle the case where there is no new SDAP PDU to be sent on the old bearer.

	Intel
	B
	We think Solution B is a simpler solution with less complexity.

	CATT
	C
	

	vivo
	A
	

	CMCC
	B
	

	LG
	B
	We prefer to go to SDAP control PDU. However, the details of the SDAP Control PDU format should be discussed.

	Samsung
	A
	

	ASUSTeK
	B
	

	Sharp
	B (or C if the start marker is control PDU)
	

	Spreadtrum
	A
	The solution A is preferred without introducing a new type SDAP PDU.

	MediaTek
	A
	The details of whether or not payload-less SDAP header needs to be supported, which DRB it can be sent on etc. can be further discussed.

	
	
	



1.4 Others 
If companies have other discussion points to be discussed in this email discussion, they are welcomed to provide in this section.  
	Company name
	Discussion points and comment

	Ericsson
	Related to comments above: buffering and the relocation of several QoS Flows in an (single) RRC reconfiguration seems necessary to also be considered. 


	Huawei, HiSilicon
	How many end marker PDUs could be transmitted for the QoS flow to be relocated? 
· only one end marker PDU could be transmitted for both RLC AM and UM mode. And network implementation could assist the case when the end marker is lost for RLC UM mode. 

	OPPO
	A buffer in the receiver should be maintained before the end-marker is received.

	vivo
	For RLC UM mode, we should probably allow the repetition transmission of the end-marker, so as to ensure more reliable transmission of the end marker. If RAN2 agreed to allow the repetition transmission of the end-marker, RAN2 should further discuss how to capture it in the specification.

	LG
	Multiple QoS flows may be remapped to a new DRB at the same time. The end-marker design should consider this case. 

	Spreadtrum
	Whether single solution is applicable for both RLC AM and RLC UM should be discussed and the agreements should be captured in the specification.



Summary of email discussion
Overall 17 companies join the discussion and give their comments. 
· Summary 1: Question: Do companies agree the scope and understandings of two use cases in this email discussion?
· Five companies think both use case 1 and use case 2 are valid 
· Ten companies think only use case 2 is valid.   
· One company thinks that it depends on the understanding of transmitter/receiver/SDAP/layers below. 
· One company thinks what happens in the interim period should not be modeled.
Further one company proposes that buffered packets below SDAP should not be delivered back to SDAP for re-processing.  
From the previous analysis, most companies think that at the time of QoS flow remapping, new arrival data should not be transmitted over the old DRB but on the new DRB. The rapporteur proposes the following. 
Proposal 1:  The SDAP should map the new arrival data to the new DRB after the remapping occurs. 

· Summary 2: Question: Among the above two end marker solutions, which solution is preferred for use case 1, or if there is no strong view?
· Eight companies support solution A 
· Eight companies support solution B. 
· One company prefers A or B 
For this case, some companies who support solution A think that the end marker indicator could be carried within the SDAP data PDU. Majority companies supporting solution B think the SDAP control PDU could be used. One company prefers to have a SDAP header only PDU without EM bit. One company prefers not to use D/C bit. 
The rapporteur proposes to further discuss this at the online meeting.
Proposal 2:  RAN2 to further discuss whether the end marker indicator could be carried with the new data in case the new data is available. 

· Summary 3: Question: Among the above two end marker solutions, which solution is preferred for use case 2, or if there is no strong view?

· Two companies prefer solution A 
· Eight companies support solution B. 
· Five companies prefers A or B 
Some companies who prefer A or B think that solution A and B are basically the same. Majority companies supporting solution B think the SDAP control PDU could be used. One company prefers to have a SDAP header only PDU without EM bit. One company prefers not to use D/C bit. 
Hence the rapporteur think one byte SDAP PDU could be treated as end maker PDU for use case 2, either a header only or SDAP control PDU. 
Proposal 3: The one byte SDAP PDU (i.e. header only or SDAP control PDU given in Fig.1 and Fig.2 respectively) is used as end marker for use case 2. 

· Summary 4: Question: Do companies agree that a single solution (either A or B, or C) should be applied to both use cases?
All companies agree to have a single solution for both use cases. 
Proposal 4:  A single solution is applied whether the new data is available or not in case of QoS flow remapping. 

· Summary 5: Question: Do Companies prefer solution A or solution B or solution C for both use cases? And companies are welcomed to give their end marker format?
· Six companies prefer solution A. 
· Nine companies support solution B. 
· One company supports A or B with header only.
· One company supports C.
Majority companies prefer to use solution B as the end marker. Some companies supporting solution A supports the SDAP header only as the end marker. The rapporteur proposes that the one byte SDAP PDU is used as end marker for both cases. 
About the exact end marker design, some companies want to introduce the SDAP control PDU. Two companies proposes to use the EM bit. Two companies wants to have a SDAP header only PDU. 
The rapporteur proposes the following proposal. 
Proposal 5: The one byte SDAP PDU (i.e. header only or SDAP control PDU given in Fig.1 and Fig.2 respectively) is used as end marker PDU. Further down-selection can be determined online. 


Fig.1 UL SDAP Header Only Format


Fig. 2 UL SDAP Control PDU Format
· Summary 6: Other discussion points.
As these discussion points are not fully discussed, the rapporteur suggests to discuss these issues as contributions from interested companies.  

Conclusion
Proposal 1:  The SDAP should map the new arrival data to the new DRB after the remapping occurs. 
Proposal 2:  RAN2 to further discuss whether the end marker indicator could be carried with the new data in case the new data is available. 
Proposal 3: The one byte SDAP PDU (i.e. header only or SDAP control PDU given in Fig.1 and Fig.2 respectively) is used as end marker for use case 2. 
Proposal 4:  A single solution is applied whether the new data is available or not in case of QoS flow remapping. 
Proposal 5: The one byte SDAP PDU (i.e. header only or SDAP control PDU given in Fig.1 and Fig.2 respectively) is used as end marker PDU. Further down-selection can be determined online. 


Fig.1 UL SDAP Header Only Format


Fig. 2 UL SDAP Control PDU Format
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