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1 Introduction

LTE System Analysis of Control Plane and User Plane Latency and Handover Interruption Times was discussed as email Point 2 after RAN2#57bis. Since the feasibility study at least the following changes have been agreed which may impact this analysis: Size of TTI, The node which is the RAN edge node. (UPE -> eNodeB), PDCP in eNodeB and Random Access Sequence. Draft updated versions of subclauses 13.2, 13.3 and 13.6 of TR 25.912 were used as input to the discussion. The discussion is summarised in Sections 2 and 3. The documents resulting from the discussion are submitted as contributions R2-0171810 ‎[1] and R2-071811 ‎[2].
2 Discussion on C-plane and U-plane latency

Q (ZTE): table 13.4 is estimated only U-plane latency for uplink. and there is no table for downlink .I guess everybody assume that the U-plane latency is the same for uplink and downlink. I think it maybe better to put it clear in the text proposal or to make another table for downlink. thank you.
A: Thank you for observing that the table only captures the UL. We will add a note to the table to clarify that the same times applies to DL although in different order. The text preceeding the table is already neutral with respect to UL and DL.

3 Discussion on HO interruption time
Q (NEC): Can you please elaborate more on this access-opportunity aligned cell switch ? Have we discussed this avoidance of stochastic waiting time during last RAN2 meeting? Or is it something related to the PRESYNC proposal by some companies? At the end do we need to discuss this solution in this verification document?
 

A: Timed cell switch has been proposed by some companies at several meetings. It was also captured in the latency evaluation in TR 25.912. In general we tried to include as little "not explicitly agreed" as possible and with method iii) only capture what we perceived most (all?) options had in common; i.e. avoiding the waiting time. For the interruption time, it does not matter much, on which type of dedicated resource a contention-free access is made. What matters is when, relative to the access opportunity, the UE leaves the source cell. Hence, we thought that this generic time aspect could be captured. We agree, however, that this has not yet been decided in RAN2 and method iii) is removed in the attached updated document.
 

Q (Nortel): The interruption time calculation starts with the synchronization on target cell. Shouldn't we take into account some UE processing to reflect the processing of the HO command message?
 

A: It is our understanding that transmissions can continue until the HO command has been processed and, hence, this processing not necessarily contributes to the interruption time.
 

Q (Nortel): It is assumed that there are 2 RACH slots per 10ms. I thought the current assumption was more to have 1 RACH slot per 10ms. Do you see the RACH periodicity of 5ms as a normal configuration in 5 or 10MHz cells?
 

A: We reused the same assumptions as for the evaluation performed for TR 25.912; i.e. 2 RACH slots per 10ms. According to R2-070206, this should not be an unrealistic configuration. Would a longer RACH periodicity be called for, proposals such as access-opportunity aligned cell-switch can effectively reduce or eliminate the increased waiting time.
 

Q (Nortel): For method (iii), since no waiting time is counted, I guess it is assumed that perfect UL resource allocation timing is assumed. Perfect in the sense that the target eNB, when allocating resources for the UL transmission, will have to guess exactly the time of arrival of the UE on target cell, even if this time depends on x2 delay and number of HARQ trasnmission of Ho command. To us, it looks very unlikely to reach this "perfect" UL allocation timing. So I guess some margin has to be taken into account here instead of 0.
 

A: Not necessarily. One possibility is to align the cell switch with a periodically recurring resource such as the RA Channel.
 

Q (Nortel): Transmission of HO complete is assumed to be performed with a single HARQ transmission. Why not use the 30% re-transmission probability that is generally used for these delay analysis?
 

A: For time critical messages such as RRC signalling at HO, one can discuss whether 30% HARQ errors is a suitable operating point. We have, however, added 30% HARQ retransmission to the RRC signalling as per your suggestion.
 

Q (Nortel): Isn't the timing analysis of the path switch a bit optimistic? We need to count 2 backhaul delays + MME and UPE processing time + MME to UPE delay. 10ms may be more reasonnable.
 

A: As commented by Samsung, the path switch might not at all contribute to the interruption time. Only when source eNB processing + X2 delay (due to routing via source eNB) is slower than the radio layer procedures, there appear to be delay added for U-plane switching.
 

Q (NEC): When UE sends RACH preamble to target cell, it may have to read the P-BCH in order to find out the SFN. This would add more delay in HO obviously, say 10 msec to 80 msec depending on the periodicity of P-BCH.
 

A: We believe the situation is not as bad as it may seem. There are in fact several options to avoid this delay, e.g. the UE may read the BCH when it is measuring on the neighbours or the UE may be informed about how target SFN relates to source SFN in the HO command.
 

Q (ITRI): In analyzing contention-based access latency, the interruption time of the contention resolution (i.e. msg 3 & 4 in contention-based random access procedure)is not taken into consideration. Do you mean that the "HO Complete" and "HO Complete ACK" are corresponding to the msg 3 & 4 in contention-based random access procedure?
 

A: Yes, I believe that was our reasoning. Do you think this would not be possible?
 

Q (ZTE): since GW will not decide to switch path until it receive path switch message from target eNB, so this packet will experience additional delay "d'" compared to the packet from GW to target eNB after path switch. another word, the forwarded packet even arrive at target eNB later than those from GW i.e. the extra delay due to path switch still exist.
 

A: If I understand the matter correctly, this delay will only be appear as potential interruption for the first packet forwarded. Once this delay hit has been taken, subsequent packets should follow without interruptions. When the patch switch occurs, regardless of how late, packets sent on the old paths are unaffected and should flow smothly until there are no more packets on the path through the source eNB. Packets arriving early to the target eNB on the new path from the GW should not cause packets on the old path to flow slower, should they? Maybe I did not understand your question correctly? Maybe you meant that if there were no packets in transit during (a)+(b), one may consider the interruption time to be only (d) even if (d) is smaller than (a)+(b)?
Q (ITRI): I think there is a typo error on the UL interruption time of the contention-based access. (It shall be 25 ms instead of 23.5 ms.).

A: Indeed, we forgot one of the RRC messages for the UL. We will correct this. Thank you for spotting it.

Q (ITRI): It is our understanding that U-plane transmission is resumed "After" HO Complete message even for contention-free access, because some information (e.g. buffer status report, etc.) carried in HO Complete helps the target eNB allocate the radio resources. Thus, I suggest considering the UL & DL RRC signalling delay in estimating the HO interruption time of the contention-free access.

A: To our understanding, it has not yet been agreed that any of the mentioned information need to be made available before resuming UL transmissions. Current agreements don't preclude resuming without detailed information. Hence, an assumption of resuming UL transmission once the UE has been identified is compliant with the current agreements. Would agreements change we shall reconsider, but we currently see no need to unnecessarily prolong the interruption.
4 Summary of email discussion

The documents resulting from the discussion are submitted as contributions R2-0171810 ‎[1] and R2-071811 ‎[2].
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