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Introduction

In [1], the outcome of  the e-mail discussion about reordering in CELL_FACH state is summarized. Here, we provide some explanations for the open question in section 2.2.2. In addition, the description of section 2.3.2 in [1] misunderstands our original proposal.  Since the email discussion closed before we could clarify our idea, we clarify it further in this document.

Discussion

Method 1 : Network restricts the spread of TSNs of a message (section 2.2.2 in [1])

The description in section 2.2.2 in [1] could be summarized as following:
1. The Node B restricts itself to using the subspace of TSN values between 0 and (63 – x) where x >= RECEIVE_WINDOW_SIZE to prevent deletion of a decoded PDU by a UE that started to receive on the common H-RNTI. 

2. Besides, the Node B restricts the spread of TSNs of a message to not overlap the unused TSNs.
Open question: need to describe how this would work if segmentation at RLC cannot be avoided.
Although the method prefers that RRC messages are not segmented by RLC, it is not necessary.  In case segmentation at RLC cannot be avoided, one potential way is that RNC tells Node B which RLC PDUs form a complete RRC message by Iub signallings. Other simpler ways are also possible. The detail of implementation or other methods are not specified and can be diffenrent.  It is enough that MAC-ehs in Node B can ensure the spread of TSNs of a message to not overlap the unused TSNs. We think that the introduced complexity to network would not be much if a simple way is used.

Method 2 : UE delivers complete SDUs in buffer (section 2.3.2 in [1])
The description in section 2.3.2 in [1] could be summarized as following:

1. The network refrains from segmenting RRC messages at RLC.
2. The UE uses a modified initial value of the reordering variable as in solution 2.3.1. 
3. In addition, if the UE detects that a MAC-ehs PDU in the reordering buffer contains a complete RLC PDU, it delivers this MAC-ehs PDU immediately to the higher layer, using an approach similar to DAR (Duplicate avoidance and reordering) method used for MBMS receiving in RLC UM.
Our proposal includes the following three points:

1. The UE uses a modified initial value of the reordering variable as in solution 2.3.1. to perform reordering and duplicate avoidance in MAC-ehs. 

(this is similar to DAR method used for MBMS receiving in RLC UM. please see note below)

2. In addition, if the UE detects a complete MAC-ehs SDU in the reordering buffer by checking SI field, the MAC-ehs SDU is delivered immediately to the higher layer. (DAR and OSD in MAC reordering entity.)

3. OSD (Out of sequence SDU delivery) method is used in RLC to ensure the complete RLC SDU delivery if it is segmented.

· The first step is the same as solution 2.3.1 to minimize probability of RRC procedure failure. 

· The first two steps are performed in MAC and the third stpe is in RLC to minimize the T1 delay.

One can see that there are difference between the description in Section 2.3.2 [1] and our proposal. There is one open question raised in Section 2.3.2 [1]: does the solution require introduction of flexible RLC PDU size for UM?
In fact, we don’t see any connection between flexible RLC PDU Size and either the description in Section 2.3.2 [1] or our proposal given above. Thus, in short, this solution does not require introduction of flexible RLC PDU size for UM.

Note for solution 2.3.1 in [1]

In fact, the only difference in UE between DAR method in RLC UM and the current reordering method in MAC-ehs is how to initialize the related initial variables. 

Variables use different name in MAC and RLC. However, the variables next_expected_TSN,  RcvWindow_UpperEdge, and T1_TSN used in MAC are equivalent to VR(UDR),  VR(UDH), and VR(UDT) used in RLC, respectively.

For the current reordering method in MAC-ehs, the initial RcvWindow_UpperEdge = 63 and next_expected_TSN = 0.

For the DAR method used in RLC, the initial VR(UDH) = the SN of the first received PDU and VR(UDR) = VR(UDH) – Window_Size + 1.

While for the DAR method used in MAC, the initial RcvWindow_UpperEdge  = the SN of the first received PDU and the initial next_expected_TSN = RcvWindow_UpperEdge – Window_Size + 1.

So the setting of initial variables of the reordering method type in MAC-ehs in CELL_FACH is changed into DAR type.

Summary

The following table is quoted from section 3.1 of [1] and our proposal (Method 2) is added.

	Solution
	Description
	Consequences

	Do nothing
	No special handling of SRB#0 or SRB#1 at the Node B or UE.
	· RRC procedure failure if Ns is between (63 – WINDOW_SIZE + 1) and 63

· RRC procedure failure if the first decoded PDU is between (63 – WINDOW_SIZE + 1) and 63

· T1 delay otherwise if Ns is between 1 and (63 – WINDOW_SIZE)

· No added complexity

	Use subset of TSN space
	Node B doesn’t use all possible TSN values on common H-RNTI to prevent deletion of first decoded PDU.
No special handling at the UE side.
	· T1 delay if Ns is between 1 and (63 – x – N + 1) where x is the number of skipped values and N is the number of PDUs in desired message

· Double T1 delay if Ns is between (63 – x – N + 2) and (63 – x), and no PDU with TSN >= 0 is decoded before previously transmitted PDUs

· RRC procedure failure if Ns is between (63 – x – N + 1) and (63 – x), and a PDU with TSN >= 0 is decoded before previously transmitted PDUs

· Double T1 delay if the UE decodes other UE’s PDUs (Nf <= 63-x) before TSN is reset to 0 (Ns >= 0)

· Very low complexity

	Use subset of TSN space and restrict the spread of TSNs of a message
	Node B doesn’t use all possible TSN values on common H-RNTI to prevent deletion of first decoded PDU and restrict the spread of TSNs of a message to not overlap the unused TSNs.
No special handling at the UE side.
	· T1 delay
· Double T1 delay if the UE decodes other UE’s PDUs (Nf <= 63-x) before TSN is reset to 0 (Ns >= 0)

· Some complexity introduced to the network

· Need for special coordination between RNC and Node B

	Use modified initial values of variable
	Variables RcvWindow_UpperEdge and next_expected_TSN are set with proper values upon reception of the first PDU.

No special handling at the Node B side.
	· T1 delay

· Very low complexity (see appendix)



	Use modified initial values of variable with immediate delivery of complete SDUs
	Variables RcvWindow_UpperEdge and next_expected_TSN are set with proper values upon reception of the first PDU.
The complete SDUs can be delivered to the upper layer immediately.

No special handling at the Node B side.
	· T1 delay if N > 1

· No delay if N = 1

· Very low complexity (only extra checking of the completeness of SDU)

· Need to introduce flexible RLC PDU for UM?



	Use modified initial values of variable with OSD used in MAC and RLC
	Variables RcvWindow_UpperEdge and next_expected_TSN are set with proper values upon reception of the first PDU.
The complete MAC-ehs SDUs and RLC SDUs can be delivered to the upper layer immediately.

No special handling at the Node B side.
	· No delay
· Fairly low complexity 
· Using OSD in MAC (only checking of the completeness of MAC-ehs SDU) 
· Using OSD in RLC


	Use modified initial values of variable and

UE does not set up T1 timer on first decoded PDU
	) Initial value of Window_Upper_edge is set to a special value “Pending” and will be updated to the TSN of the first received PDU with TSN=SN. Initial value of next_expected_TSN is 0 and will be updated to SN+1. The first received PDU is delivered to disassembly entity upon reception. 
2) PDUs with SNs>=next_expected_TSN are handled according to current specifications. 
3) PDUs in the receiver window with TSNs<next_expected_TSN and within (SN-RECEIVE_WINDOW_SIZE+1,SN) which have not previously been received are not deleted. Instead, they are delivered to the disassembly entity upon reception.
	TBD

	UE and Node B reset TSN upon timer expiry
	TBD
	TBD


Conclusion

If network-based solution is chosen (i.e. no complexity added to UE), we think that the propsed method 1 can be discussed and considered.

If UE-based solution is chosen, the proposed method 2 can minimize the probability of RRC procedure failure and minimize the T1 delay with low complexity (only checking the completeness of SDU).
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