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1 Introduction 

In the last RAN2 Adhoc meeting , there was an Email discussion on Whether to include SN in every UM PDU and How to perform UM segment re-assembly[1], the  RLC UM without SN for the complete SDU was selected in the meeting ,and there was not an agreement on UM segment reassembly/discard mechanism .[2]

Agreements

1.
RLC UM without SN for the complete SDU is selected.   FFS which options is selected 

2.
SI field is included in RLC UM header to differentiate complete RLC SDU, the first SDU segment, the middle SDU segment, and the last SDU segment. 

 -
The header of unsegmented SDU contains only SI field. 

-
The header of first segment contains only SI field and SN. 

-
The header of middle and last segment contains SI field, SN, and SO.  

In this contribution, we give our views about the UM operation selection while UM SN only included in PDU segment is considered.
2 Discussion 

In the Email discussion [1] ,The companies’ preferred choice of UM segment reassembly/discard mechanisms is summarized. If SN is not included in completed SDU , the  preferred UM operation of companies is summarized as below:

--------------------------------------------------------FROM [1]  ---------------------------------------------------------
· Option 2-1 with window mechanism

· 6 companies (Xiaomi, Nokia, ZTE, Panasonic, ITRI, DOCOMO) indicated this option as the first preference.

· 2 companies (Intel, Qualcomm) indicated this option as acceptable.

· Option 2-2 with one T-reassembly timer

· 4 companies (CATT, NEC, Lenovo, Qualcomm) indicated this option as the first preference.

· 1 company (Ericsson) indicated this option as the preference if SN is included only for the segmented SDU.

· Option 2-3 with multiple T-reassembly timer

· 3 companies (LG, vivo, OPPO) indicated this option as the first preference.

· 1 company (NEC) indicated this option as the second preference.

---------------------------------------------------------------------------------------------------------------------

Although it seemed most companies supporting OP2-1 , the meeting did not draw a conclusion on which  option was selected. 

Observation 1:  OP2-1 is supported by the majority.

In the Email discussion QUESTION8[1], for UM SN only included in PDU segment case, all company agreed that if received windows based discard mechanism is used , that the receive window is pull based and moved only when a new segment with a SN falling outside of the window is received. It can be observed that all the companies have a clear view on how the OP2-1works.

---------------------------------------------- FROM [1] start------------------------------------------------------

For option 2-1, the companies were asked if the receive window is pull based and moved only when a new segment with a SN falling outside of the window is received. All companies (18 companies) agreed this is the expected behavior of option 2-1.
----------------------------------------------- FROM [1] end --------------------------------------------------------
But for OP2-2 and OP2-3, there are some different understandings on how to implement these options. For example, whether received window is needed in OP2-2 and how to start t-reassembly timer in OP2-3 as below.
------------------------------------------------------- FROM [1] start -------------------------------------------------------------

For option 2-2, the companies were asked if a receive window is also required. 11 companies (Xiaomi, OPPO, NEC, ZTE, MediaTek, Panasonic, Qualcomm, Ericsson, Samsung, Sequans, DOCOMO) thought a receive window is required. 5 companies (Nokia, Intel, CATT, Lenovo, ITRI) thought a receive window is not required. Among the 5 companies, 3 companies (Nokia, Intel, Lenovo) thought only state variables are required and not a receive window and CATT thought a much simpler mechanism can be used. 

For option 2-3, companies discussed the alternative ways of starting t-reassembly timer. The alternatives discussed are

1. Start a t-reassembly timer for each segment

2. Start a t-reassembly timer for each SN with received segments 

3. Start a t-reassembly timer for each detected gap.

12 companies prefer alternative 2 (Xiaomi, LG, vivo, Intel, CATT, NEC, ZTE, MediaTek, Lenovo, Pansonic, Ericsson, DOCOMO), 6 companies (Nokia, OPPO, Qualcomm, Samsung, ITRI, Sequans) saw technical concerns about alternative 2 and prefer alternative 3. No companies preferred alternative 1.

------------------------------------------------------- FROM [1] end ---------------------------------------------------------------

Observation 2:  All companies have a clear view on how the OP2-1 works. However, there is no common understanding on how to achieve OP2-2 and OP2-3.

In OP2-1 solution ,the reassembly window is moved whenever a new RLC PDU with a SN outside of the upper edge of the window (PULL based window), therefore ,the RLC segments with SN that falls outside of the lower edge of the window are discarded. The OP2-1 keeps the similar LTE UM receive window concept, and only few window state variables are needed. The OP2-1 is the simple and easy to implement.  In contrast to time-based mechanism, There is   SN WARP-AROUND problem in OP2-1, and there is  arguments about alternative ways of starting t-reassembly timer which needs more standard effort in OP2-2 .  

Observation 3: The OP2-1 keeps the similar LTE UM receive window concept, and the OP2-1 is easy to implement. OP2-2 and OP2-3 need more standard effort, while there is no extra performance improvement. 

OP2-1 can perform UM segment reassembly/discard function well, but the most arguments about OP2-1 are unpredictable discard time for  the buffered segment and the possibility of segment  stuck (not discard) in the RLC buffer when the reassembly window is not moved. From our view, We only need to insure the in-time delivery of the assembled complete SDU, and it does not matter how long the segment will be buffered before discard. On the other hand, some segments in the buffer will not introduce any buffer problem or performance problem. No matter what UM reassembly option is used, there will be a certain number of segments stored in the RLC layer, there is not any meaning to distinguish the buffered time of these segments which not reassembled.

Observation 4: OP2-1 can perform UM segment reassembly/discard well; the unpredictable discard time for the buffered segment in OP2-1 will not introduce any performance problem.

From the above observation1-4, we give our proposal:

Proposal ： RAN2 is kindly asked to adopt the OP2-1 (window based mechanism without timer) as the UM reassembly mechanism.
3 Conclusion 

RAN2 is kindly asked to discuss and adopt the observations and proposals as follow:
Observation 1:  OP2-1 is supported by the majority.

Observation 2:  All companies have a clear view on how the OP2-1 works. However, there is no common understanding on how to achieve OP2-2 and OP2-3.

Observation 3: The OP2-1 keeps the similar LTE UM receive window concept, and the OP2-1 is easy to implement. OP2-2 and OP2-3 need more standard effort, while there is no extra performance improvement. 

Observation 4: OP2-1 can perform UM segment reassembly/discard well; the unpredictable discard time for the buffered segment in OP2-1 will not introduce any performance problem.

Based on the above observations, we give our proposal:

Proposal ： RAN2 is kindly asked to adopt the OP2-1 (window based mechanism without timer) as the UM reassembly mechanism.
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