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1 Background
RAN2#68bis

In RAN2#68bis the timer Treset, which is used to reset the MAC-ehs reordering queue in CELL_FACH and CELL_PCH state, was discussed [1], [2]. It was proposed that the UE shall only flush the HARQ buffers if Treset has expired for all reordering queues. The contribution was postponed to the next meeting for companies to think it over. 
MAC-ehs reset at Treset expiry

Treset is a mandatory default parameter of the MAC-ehs reordering queue (in multiples of T1 values (milliseconds), default 2, integer (1, 2, 3, 4)). Treset is not used in CELL_DCH [3]. Treset is (re)started when a reordering PDU is correctly received. When Treset expires MAC-ehs is reset, which means that the soft buffers of all HARQ processes are flushed, the reordering queue is re-initialized (T1, TSN, RcvWindow_UpperEdge, next_expected_TSN) and flushed, and the next Transport Block is treated as new data (see section 11.6.4.8 [3]). 
T1 is the release timer of the MAC-ehs reordering queue, after which PDUs are released to the upper layers even though there are outstanding PDUs with lower TSN values.
During the design of Enhanced CELL_FACH DL
MAC-ehs reset for Enhanced CEL_FACH DL was discussed in RAN2#58bis [4], [5]. Not all UEs will receive the transmissions on the common H-RNTI (e.g. UE at cell border), i.e. it may happen that a UE receives the sequence of TSNs on the common H-RNTI with gaps [4]. To avoid the T1 delay, when there is a gap in the TSN reception, it was proposed to reset the next expected TSN to a predefined value after a period of inactivity. It was assumed that transmission on the common H-RTNI is not continuous and natural inactivity periods will occur. SDU discard, due to TSN wrap-around during an "outage" period, can also be avoided with TSN reset. In contribution [5] it was also proposed to reset the next expected TSN to a predefined value. A draft CR to 25.321 was presented in [6]. 
In RAN2#59 MAC-ehs reset for Enhanced CELL_FACH DL was agreed in 25.321 [7] and 25.331 [8], [9], [10]. CR [7] captures the MAC-ehs reset procedure when Treset of one of the configured reordering queues expires. CR [8] introduces the IE "Treset" in 25.331. CR [9] introduces MAC-ehs reset after cell reselection and radio link failure. CR [10] addresses a mismatch between tabular and ASN.1 for the Common-MAC-ehs-ReorderingQueues. 
Reception in Enhanced CELL_FACH DL
When the UE has no dedicated H-RNTI, the UE selects one of the common H-RNTIs, indicated in the "common-H-RNTI-information" IE in SIB5/5bis, based on the UE's identity. The UE uses the selected common H-RNTI to continuously monitor the HS-SCCH. When UE detects the common H-RNTI the UE shall receive corresponding HS-DSCH TTI. 

If the CRC is correct and the received MAC-ehs PDU contains CCCH message, the UE checks initial UE identity included in the RRC message. 

For transmission on SRB1 (DCCH) the network includes the U-RNTI in MAC header:


[image: image1]
If CRC is correct and received MAC-ehs PDU contains DCCH message, the UE shall decode the U-RNTI in MAC-c header. 
There is no feedback on reception in terms of CQI report and ACK/NACK info. There is a fixed number of (blind) re-transmissions on HS-DSCH (up to four retransmissions). 
2 Discussion
Potential problem when HARQ buffer is flushed when Treset of one reordering queue expires

If the UE has multiple MAC-ehs reordering queues configured, e.g. one SRB and one user RB, it is likely that Treset for each queue expires at different times, because the timer is (re)started upon data arrival. Thus when Treset expires of the SRB, the soft buffers of all HARQ processes are flushed, including pending data for the user RB. Thus reset on the SRB may cause loss on the user RB. 
Possible solutions

In the following text some options when to flush the HARQ buffers are explored. 

Option 1: Flush HARQ buffers when Treset of single reordering queue expires

This option is currently specified. However it may lead to loss of data from other reordering queues as explained above.
Option 2: Flush HARQ buffers after Treset of all reordering queues have expired

It is assumed that this option means that the Treset of all reordering queues have expired and none of them is currently running. 

This option implies that for some reordering queues only the reordering queue is reinitialized, but the HARQ buffers are not flushed. In this option there are at least two aspects which need to be studied further:

1. How is “old” data stored in the HARQ buffer handled? Is the intention that the data is always stored until all Treset timers expire, or should the UE eventually flush the HARQ buffers? Or should the UE wait for the next new transmission to the HARQ process to flush the buffers?

2. What happens to the new transmissions when there is already “old” data in the HARQ buffer? In general keeping data in HARQ buffer increases the probability of soft buffer corruption in which the UE erroneously combines data from different HARQ transmissions. Also is there a risk that some “old” data waiting in the HARQ buffer is released to a reordering queue? If old data are released to a reordering queue which has already been reset to the initial values, the problems solved by Treset  (delay or loss of data) will again be present. 
In case multiple reordering queues are configured, it may happen that there is always one timer running, i.e. the HARQ buffer may not be flushed. The possible impact of this event also needs to be studied further. 
In certain race conditions all Treset timers may expire while new data is received in the HARQ buffers, which are subsequently flushed because all timers have expired. However this race condition may not be specific to the use case that we are trying to solve here. 

Option 3: Do no flush HARQ buffers when Treset expires
This option can be considered an extreme version of option 2, when there is always one timer running. 
3 Summary

RAN2 is kindly requested to discuss how to handle the HARQ buffer when Treset expires. One use case has been identified where the current specifications seem to have an unwanted effect. However possible negative or unwanted effects of modifications to the current specification need to be investigated, before this use case can be resolved or improved. 
4 References

[1] R2-100538, On MAC-ehs reset at Treset expiry, Disc, Samsung
[2] R2-100618, Correction to MAC-ehs reset at Treset expiry, CR 25.321, Samsung
[3] TS 25.321, Medium Access Control (MAC) protocol specification, Release 7
[4] R2-072534, Reordering for common H-RNTI, Disc, Ericsson
[5] R2-072686, MAC-ehs queue reset, Disc, Nokia, Nokia Siemens Networks
[6] R2-072947, MAC-ehs reordering queues, CR 25.321, Ericsson, Nokia, Nokia Siemens Networks, Alcatel-Lucent

[7] R2-073693, MAC-ehs reset, CR 25.321, Nokia, Nokia Siemens Networks, Ericsson

[8] R2-073694, MAC-ehs reset, CR 25.331, Nokia, Nokia Siemens Networks, Ericsson
[9] R2-073739, Additional cases of MAC-ehs reset for UEs operating in Enhanced CELL_FACH, CR 25.331, InterDigital

[10] R2-073793, Common-MAC-ehs-ReorderingQueues, CR 25.331, Nokia, Nokia Siemens Networks






































































MAC header for DCCH/DTCH on DL SRB1











MAC SDU





U-RNTI








MAC-ehs








1

