Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #99bis	R2-1710249
[bookmark: _GoBack]Prague, Czech Republic, 9th – 13th October 2017

Agenda Item:	10.3.2.1
Source:	Sharp
Title:	Consistence of RLC Tx behavior
Document for:	Discussion & Decision

Introduction
[bookmark: _Ref178064866]Recently, we checked the e-mail discussion result on TS38.322 [1] which has been endorsed as v1.0.0. We found that the description of the send state variable TX_Next is not correct. We also found that there is a confliction between the AM RLC Tx operations captured in the figure 4.2.1.3.1-1 and in section 5.1.3.1.1. Considering that the e-mail discussion deadline was past and the e-mail discussion was closed, we submitted this contribution to discuss the issues. 
 
Send state variable TX_Next
According to section 7 in [1], the following state variable shall maintain in the transmitting side of each AM RLC entity in NR.
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = TX_Next.
The description of the state variable TX_Next is same as the send state variable VT(S) in LTE [2] showed as below.
c) VT(S) – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU with SN = VT(S).
In LTE, an SN is assigned for a RLC SDU to construct an AMD PDU only when transmission opportunity is indicated by lower layer. So, the send state variable VT(S) shall hold the value of the SN to be assigned for the next newly generated AMD PDU and update whenever the AM RLC entity delivers an AMD PDU with SN = VT(S). 
In NR, it was agreed in RAN2#97bis meeting that “An RLC SDU for UM and AM can be associated with only one RLC SN, i.e., the byte segments from an RLC SDU can be associated with the same RLC SN”, which means RLC SN is assigned for RLC SDU but not for AMD PDU. Considering that segmentation is supported in NR, a RLC SDU may mapped to several AMD PDUs with the same SN. So the statement on the role of TX-Next in current spec.is not correct.
Meanwhile, considering that concatenation is not supported and data pre-processing is allowed in NR RLC Tx, the AM RLC entity Tx operation in NR is different than in LTE. In NR, as showed in figure 4.2.1.3.1-1 and in section 5.1.3.1.1 of [1], an SN is assigned to a RLC SDU when received from higher layer. In other words, the send state variable TX_Next should hold the value of the SN to be assigned for the next newly received RLC SDU from higher layer and its value should be updated when associated a SN with a RLC SDU received from higher layer equal to TX_Next.
Proposal 1:  TX_Next holds the value of the SN to be assigned for the next newly received RLC SDU from higher layer and its value should be updated when associated a SN with a RLC SDU received from higher layer equal to TX_Next.
The data stored in transmission buffer
Issue
The agreed model of an acknowledged mode entity is showed Figure_1, which is corresponding to figure 4.2.1.3.1-1 in [1].


Figure_1 Model of an acknowledged mode entity
According to Figure_1, the Tx of an AM RLC entity shall generate a RLC header for a RLC SDU when received from upper layer and store the RLC header in the transmission buffer. The Tx of an AM RLC entity shall not add a RLC header to the corresponding RLC SDU to construct a AMD PDU until it is delivered to lower layer. In this case, it is obvious that RLC SDU is stored in the transmission buffer.
But, in section 5.1.3.1.1 in [1] as showed below, the Tx of an AM RLC entity shall construct an AMD PDU for a RLC SDU when it received from upper layer and store the AMD PDU in the transmission buffer. In this case, AMD PDU is stored in the transmission buffer.
[bookmark: _Toc454281526][bookmark: _Toc488395813]5.1.3	AM data transfer
[bookmark: _Toc484620849][bookmark: _Toc488395814][bookmark: _Toc477961569]5.1.3.1	Transmit operations
[bookmark: _Toc477961570][bookmark: _Toc484620850][bookmark: _Toc488395815]5.1.3.1.1	General
 < Omitted >
For each RLC SDU received from the upper layer, the AM RLC entity shall:
-	associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-	increment TX_Next by one.
< Omitted >

Obviously, there is a confliction between the AM RLC Tx operations captured in the figure and in the text which will lead to the standard inexplicit.
Observation 1 There is a confliction between the AM RLC Tx operations captured in the figure and in the text.
Solutions
In the following, we proposed two solutions to attach a consistence for the AM RLC Tx operations captured in the figure and in the text. 
Option 1: AMD PDU is stored in the transmission buffer
With this option, AM RLC Tx operations captured in section 5.1.3.1.1 in [1] is kept as it is. But Figure_1 should be modified into Figure_2 as follows.


Figure_2 Model of an acknowledged mode entity
Option 2: RLC SDU is stored in the transmission buffer
With this option, AM RLC Tx operations captured in Figure_1 is kept as it is. But the text in section 5.3.1.1 should be modified as follows.
5.1.3	AM data transfer
5.1.3.1	Transmit operations
5.1.3.1.1	General
 <Omitted>
For each RLC SDU received from the upper layer, the AM RLC entity shall:
-	associate a SN with the RLC SDU equal to TX_Next and construct an AMD PDU by setting the SN of the AMD PDU to TX_Next;
-	generate RLC header with a SN equal to TX_Next for the RLC SDU and store the RLC header along with the RLC SDU in the transmission buffer;
-	increment TX_Next by one.
<Omitted>
Both of the options can work. But we slightly prefer option1 for the following reasons:
A. The data flows showed in Figure_2 is clearer than in Figure_1. It is a common sense that the AMD PDU that delivered to lower layer and has not been acknowledged yet is stored in the “Retransmission buffer”. According to the data flow showed in Figure_1, the AMD PDU from “Retransmission buffer” is delivered to “Segmentation Modify RLC header” or to “Add RLC header” directly. And “Add RLC header” is also applied to the data from “Segmentation Modify RLC header” in Figure_1. So, based on the data flow showed in the Figure_1, it seems as if the AMD PDU from “Retransmission buffer” should add a RLC header by “Add RLC header”. Obviously, this is not the case. So, in Figure_2, we modified the data flow direction between the “Retransmission buffer”, “Segmentation Modify RLC header” and “Add RLC header”. With these modification, the data flows between the processing boxes is clearer and more reasonable than showed in Figure_1.
B. The data pre-processing of AM RLC Tx entity showed in Figure_2 is better than in Figure_1. According to Figure_1, if segmentation is not required, the RLC header should be added to a RLC SDU to construct an AMD PDU when transmission opportunity is indicated by lower layer. But according to Figure_2, if segmentation is not required, the ready AMD PDU can be delivered to lower layer when transmission opportunity is indicated by lower layer. If segmentation is required, both of them operate the similar procedure to segment the data to fit the indicated size.
Proposal 2: RAN2 is ask to adopt one of the two options for AM RLC entity: 
Option 1: AMD PDU is stored in the transmission buffer.
Option 2: RLC SDU is stored in the transmission buffer.
Model of two unacknowledged mode peer entities
Data pre-processing is also supported for UM RLC Tx entity and if the AMD PDU is stored in the transmission buffer for AM RLC, it is reasonable to store UMD PDU for UM RLC which can harmonize the operation between AM and UM. Accordingly, Figure 4.2.1.2.1-1 in [1] should be modified into Figure_3 showed as follows.


Figure_3 Model of two unacknowledged mode peer entities
Proposal 3: RAN2 is asked to adopt one of the two options for UM RLC entity:
Option 1: UMD PDU is stored in the transmission buffer.
Option 2: RLC SDU is stored in the Transmission buffer.
[bookmark: _Toc461458331][bookmark: _Toc462928355][bookmark: _Toc463031761][bookmark: _Toc469997098][bookmark: _Toc471511994][bookmark: _Toc471522471]Conclusion
In summary, based on the discussion in Section 2 we have the following observation and proposals:
Observation 1 There is a confliction between the AM RLC Tx operations captured in the figure and in the text.
Proposal 1: TX_Next holds the value of the SN to be assigned for the next newly received RLC SDU from higher layer and its value should be updated when associated a SN with a RLC SDU received from higher layer equal to TX_Next.
Proposal 2: RAN2 is asked to adopt one of the two options for AM RLC entity:
Option 1: AMD PDU is stored in the transmission buffer.
Option 2: RLC SDU is stored in the transmission buffer.
Proposal 3:RAN2 is asked to adopt one of the two options for UM RLC entity:
Option 1: UMD PDU is stored in the transmission buffer.
Option 2: RLC SDU is stored in the transmission buffer.
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Annex Text Proposal
[bookmark: _Toc454281498][bookmark: _Toc488395793][bookmark: _Toc454281503][bookmark: _Toc488395798]4.2.1.2	UM RLC entity
[bookmark: _Toc454281499][bookmark: _Toc488395794]4.2.1.2.1	General
An UM RLC entity can be configured to deliver/receive RLC PDUs through the following logical channels:
· DL/UL DTCH




Figure 4.2.1.2.1-1: Model of two unacknowledged mode peer entities
< Omitted >


4.2.1.3.1	General
An AM RLC entity can be configured to deliver/receive RLC PDUs through the following logical channels:
-	DL/UL DCCH or DL/UL DTCH.





Figure 4.2.1.3.1-1: Model of an acknowledged mode entity
< Omitted >


[bookmark: _Toc454281578][bookmark: _Toc488395862]7.1	State variables
< Omitted >

The transmitting side of each AM RLC entity shall maintain the following state variables:
a)  TX_Next_Ack – Acknowledgement state variable
This state variable holds the value of the SN of the next RLC SDU for which a positive acknowledgment is to be received in-sequence, and it serves as the lower edge of the transmitting window. It is initially set to 0, and is updated whenever the AM RLC entity receives a positive acknowledgment for an RLC SDU with SN = TX_Next_Ack.
b) TX_Next – Send state variable
This state variable holds the value of the SN to be assigned for the next newly generated AMD PDU received RLC SDU from higher layer. It is initially set to 0, and is updated whenever the AM RLC entity delivers an AMD PDU assigns a RLC SDU received from higher layer with SN = TX_Next.

< Omitted >
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