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1 Introduction

Email discussion [69#32] aimed at reaching an agreeable 36.300 CR to capture all Stage-2 decisions made so far during the LTE-A SI/WI regarding relaying. The basis of the CR was [1] and other agreements captured in the chairman minutes, mainly from the previous two meetings, [2] and [3]. The discussion was kicked off on March 18 with a proposal CR from Ericsson, and LGE, NSN, Qualcomm, III, ZTE, NEC, Huawei and China Mobile participated in the discussion. 
Throughout the discussion, five versions of the draft CR were produced: four from Ericsson (the initial draft plus three updates based on comments received in the email discussion), and one from LGE. The last version of the draft CR was sent out (unfortunately a little belated) on April 2, but received no comments due to holidays. A cleaned-up version of this last update is provided as [4]. This version contains everything that has been agreed so far in the email discussion, but there are also points that need further discussion and that have not been agreed. The topics where consensus has not been reached are listed below together with the arguments used in the discussion.
This contribution provides a summary of the email discussion and suggests a way forward for the meeting based on the outcome of the email discussion.

Finalization date: Monday, 2010-04-05, Midnight, Pacific Time
2 Summary
2.1 Terminology
There were ample comments and objections on the proposed terminology change, where Ericsson suggested changing “RN” into “relay eNB” and “DeNB” to “eNB serving relays”. All companies that voiced an opinion wanted to keep DeNB, providing a clear consensus for DeNB. Regarding the relay, LGE, NSN, III, ZTE, NEC and China Mobile wanted to keep “RN” while Qualcomm supported the use of “relay eNB” based on the reasoning provided by Ericsson, and Huawei could consider any of the two options. NSN coined the compromise “Relay eNB” (ReNB) that Ericsson and Huawei has stated support for. At the end of the email discussion, there is no consensus on the naming of the relay, but several companies stating that the terminology used so far (RN) should be introduced in the specification because it has been used in discussions for a full year and its meaning is well understood.
There was a discussion on how the Un interface should be described. The initial CR did not mention the term “Un” but only talked about a wireless connection between the DeNB and the relay, for reasons of aligning the Un interface with the Uu interface which is not defined for E-UTRA. LGE, NSN, III, NEC, Huawei, China Mobile, and Qualcomm all expressed a preference to introduce the term “Un” in the specification for reasons of clarity and because it has been used in the discussions so far. Qualcomm pointed out a possible source of confusion: a sentence in Section 4.x.2 where the S1 and X2 interfaces could be read as replacing the Un interface. This sentence was rewritten by Ericsson to only say that the S1 and X2 interfaces are terminated in the relay, as stated in [1], without implying that these interfaces would replace the Un interface. Also, the term “Un” was introduced in update 2 of the draft CR. With these changes, there was only one outstanding question on the Un interface, raised by LGE, concerning the relationship between the S1, X2 and Un interfaces. LGE considered S1 and X2 signaling as transported by Un bearer(s), such that there is only one interface, the Un interface, between a DeNB and its relay. LGE considered the S1 and X2 interfaces as being extended to the relay, but not terminated at the relay; only the protocols (S1-AP and X2-AP) are terminated at the relay. No consensus was reached on this question.
2.2 Technical topics
Several mistakes and ambiguities were pointed out in the email discussion by reviewing companies, and consequently corrected or reworded. These corrections/rewordings are listed in the appendix. All such corrections/rewordings made in the first two updates from Ericsson seem to have been accepted, apart from the termination of the S1 and X2 interfaces as described above. Since the last (belated) update from Ericsson did not receive any confirmations or objections, the changes made and not made in the last update are still under consideration, and could be raised at the meeting if the text in [4] on these topics is not acceptable. 

2.3 Structure

The structure of where to introduce relaying functionality in 36.300 was discussed, with the remaining issue of where to gather the DeNB functionality list. NSN suggested to move it from its current position in Section 4.1 to the relaying section, 4.x. Ericsson stated they could consider both options. No other opinions were stated on this topic.
3 Conclusion and suggested way forward
Based on the email discussion, it is suggested to agree on all CR text introduced up to (and including) update 2, apart from the following where no consensus was reached: 

· the terminology in normative specifications for a relay. The suggestions at hand are relay node (RN) and Relay eNB (ReNB). The term “ReNB” is used in [4], but can naturally replaced globally in the CR once agreed. 

· the termination point of the S1 and X2 interfaces. The termination point of S1 and X2 interfaces as stated in [4] is the relay, based on the text in [1]. 
· the placement of the DeNB functionality list. The suggestions at hand are either in Section 4.1 or in Section 4.x. 
It is also suggested that any objections to the changes made in update 3 of the draft CR (listed in the appendix) be raised as soon as possible. If no objections are raised, it is suggested to agree to [4] as basis for further discussion the outstanding topics: the terminology for the relay, the termination point of the S1 and X2 interfaces, and placement of the DeNB functionality list.
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5 Appendix

5.1 Update 1

Changes made

· “eNB serving the relay”  “donor eNB” as suggested.

·  an initial attempt to capture “Un” is included. 

· changed a reference to [20] into a reference to [17].

· all occurrences of “4.7”  “4.x”. 
· “step 4””step 3” in 4.x.6.1. 
· changed the potentially confusing sentence in 4.x.2 “connected via the S1 and X2” into “"The relay eNB terminates the S1 and X2 interfaces". 
· changed "assigning IP address to the relay" into "creating a session for the relay" in 4.x.2. In the TR, it says ”creating default bearer", but we took the liberty of aligning with 23.401 which says "create session". 

· added “The MME will inform the donor eNB via S1 signalling which connections belong to a relay eNB” to 4.x.5. Since nothing is agreed regarding SPID, we suggest not including such details yet.

· added NAS functionality to the list of UE functionality supported by a relay eNB in Section 4.x.1.

Changes not made

· Section 4.x.6.2 on E-RAB activation/modification is not removed since this is included in TR 36.806 and does impact the donor eNB.

· The text in Section 4.x.6.2 remains the same as before apart from the changes mentioned above, i.e. no “baseline” has been added to indicate future enhancements. Since the current text does not prohibit enhancements, we feel that we do not need to add anything until there is an agreement on future enhancements.

· Terminology for the relay since there are contrasting opinions on what terminology to use.

5.2 Update 2

Changes made

· DeNB abbreviation introduced in list of abbreviations, and introduced in the rest of the text.

· DeNB functionality list separate from eNB functionality list. We have no firm opinion on if this should be included in Section 4.1 as the current version has it, or in Section 4.x as suggested by Angelo.

· In Section 4.x.1, added “E-UTRA radio interface” as a descriptor to the radio protocols mentioned.

· In the heading of Section 4.x.5, removed “for relays”, as suggested by SeungJune.

· In Section 4.x.5, added “Un interface” and “plane” to “control plane” as suggested. Changed “RRC layer of the DeNB” to “RRC layer of the Un interface” (2 occurences). Reworded “functionality to send system information change indication” into “functionality to send updated system information” as we believe this is what was intended from the RAN2 discussions, but somewhat unclearly written by us.

Changes not made 
· Termination of S1/X2 interfaces in the relay eNB
Not removed any of the statements of termination of S1 and X2 interfaces at the relay eNB. 
· E-RAB activation/modification
Not added the RN-initiated bearer modification. 
· Terminology
Not changed for the relay eNB/Relay eNB/RN as of yet, but as stated above, this can be updated once agreed. The abbreviation can then also be added to the abbreviation list. 
· Introduction of Uu interface in 4.x.1. 
So far, we have seen some but not many opinions wanting to introduce the wording Uu in the relaying section. 

· Definitions for DeNB, RN and Un interface
We are not sure the list of definitions is the only place for definitions in 36.300 since the list is quite brief, and we prefer to keep the definitions in the rest of the relaying text where they are further described. We think the definitions are quite clear from the relaying text and from the addition of them in the abbreviation list, but would also be fine with making them even clearer in the relaying section. 

5.3 Update 3

Changes made

         In Section 4.x.5, changed the text about the authentication of the relay into only “During the attach procedure, the EPC will verify that the ReNB is really an ReNB and will inform the DeNB about this. "  Since the specific solution of using the SPID for verifying that a relay is a relay is only one example, and the detailed solution has not been agreed, we propose not to add into the stage-2 description at this point. In response to SeungJune’s comment, we also moved this to Section 4.x.6.1 where we hope you will find it more suitable. 

         In Section 4.x.6, added the RN-initiated E-RAB activation/modification alternative as indicated by Chen Zhuo, corresponding to how this is described in 23.401.

         In Section 10.1.2.1.1, changed the (hopefully last) occurrence of “serving eNB” to “DeNB”. 

         In Section 4.x.6.2, added that "The ReNB is preconfigured with information about which cells (DeNBs) it is allowed to access." 
Changes not made
· Termination of S1/X2 interfaces in the relay eNB
Not removed any of the statements of termination of S1 and X2 interfaces at the relay eNB. 
· The wording “relay-specific functionality” in Section 4.x.5 not removed
We believe that the functionality described is specific for relay operation. We do not mean to imply, and it is our understanding that the text (as currently written) does not imply, that the functionality is only performed in the actual relay. Please let me know if you still have a concern about this text.


· Regarding RRC functionality listed in Section 4.x.5, from our understanding, it is a functionality of the RRC protocol and it affects both the relay and the DeNB. That is why we put it in this section and not only as a DeNB functionality.

· Three different types of relays
When we initially considered the agreement on three different types of relays, we included the RRC functionality to activate specific subframe configurations for transmission between relay and donor, for relays requiring a resource partitioning (Section 4.x.5). When there is further functionality attached to any of the different types, further description of different types can of course be introduced. We have not so far found any more standardization impacts from this agreement, please let me know if you have.
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