Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG2 #97bis	R2-1703469
Spokane, Washington, USA, 3-7 April 2017

Agenda Item:	9.1.2.3
Source: 	Huawei, HiSilicon, Sony, LG Electronics, Intel
Title:  	Group mobility procedures
Document for:	Discussion and Decision
[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
This document briefly discusses the feasibility of supporting “group handover” and “group TAU” procedures in a UE-to-network relay.
Discussion
Group handover
“Group handover” is understood to mean that a relay UE and its remote UE(s) perform handover together. This general concept could be realised in a number of ways, depending on which actual messages are combined.  We distinguish the cases of “group handover command”, “group handover response”, and “group handover in network”, as follows.  The three cases could coexist in various combinations; they are potentially complementary approaches, not mutually exclusive alternatives.
“Group handover command” means that a single message on Uu carries the handover instructions for multiple remote UEs, possibly together with the relay UE, as shown in Figure 1.


[bookmark: _Ref475715967]Figure 1: Group handover command
This is a natural way to ensure that the handover procedures are synchronised.  The relay UE needs to maintain an appropriate order of operations, to make sure e.g. that the ReconfigurationComplete messages are forwarded to the target rather than the source.
The “group handover command” in step 4 would likely be an RRCConnectionReconfiguration message, including mobilityControlInfo (for the relay) as well as multiple encapsulated reconfiguration messages (for forwarding to the remote UEs).
The relay UE can recognise the group handover command and forward the reconfigurations separately, but it cannot recognise the RRCReconfigurationComplete messages that come in response.  It therefore seems likely that these messages cannot be grouped and would be forwarded to the target eNB separately, as shown in the figure (steps 8a and 8b).  However, if the reconfiguration procedure is modified, it may be possible to group the handover responses also, as discussed below.
The group handover command has the advantage that it avoids possible race conditions at handover (e.g., the relay UE performing handover before some of the remotes have received their handover commands), as well as offering some advantage in latency.  With the model described above there seems no special difficulty to support it.
“Group handover response” means that the reconfiguration messages are sent individually but the responses are collected by either the relay UE or the source eNB and forwarded as a single message, as shown in Figure 2.


[bookmark: _Ref476147182]Figure 2: Group handover response concept
In this view, the “reconfiguration response” messages in steps 5a and 5b could go either to the relay UE or the serving eNB, so long as in the end the relay UE is made aware of which remote UEs will be moving with it.  When the relay UE sends its own handover complete message in step 6, it includes any needed information e.g. the IDs for the remote UEs that are also completing handover.
For the remote UEs, this would represent a change to the reconfiguration procedure, so that they respond either to the relay UE or to the serving eNB, rather than sending their response to the target eNB.
It may be possible to support grouping in both the command and response messages, so that there is a single reconfiguration message from the source eNB followed by a single ReconfigurationComplete message to the target eNB, each combining the parameters for the relay and remote UEs.  However the exact design e.g. the handling of the protocol stack would need to be discussed.
Finally, “group handover in network” means that the air interface messages are sent individually, but the handover preparation messages on X2 are grouped, as shown in Figure 3.  It should be compatible with the group command and/or group response approaches described above.


[bookmark: _Ref476298964]Figure 3: Group handover in network
This approach is straightforward in concept but contains some challenges, mainly relating to controlling the forwarding of messages so that the remote UEs’ ReconfigurationComplete messages are correctly sent to the target instead of the source.  RAN3 would need to be involved if it is decided to pursue this approach.
If all three options were combined, the resulting message flow would be as shown in Figure 4.


[bookmark: _Ref477528678]Figure 4: Group handover with all options combined
Proposal 1: Group handover is supported; it can be discussed which form is used.
Group TAU
A “group TAU” procedure, if implemented in AS, might mean that the tracking area update messages sent by various remote UEs would be collected at the relay UE, then sent together in a single uplink message, as shown in Figure 5.


[bookmark: _Ref475716991]Figure 5: Group TAU concept
On examination this procedure is less feasible than the group handover, for several reasons.
· The relay UE must delay its own TAU procedure to wait for possible TAU requests from the remote UEs.
· The TA lists of the relay and remote UEs may not align, so the relay UE does not know in advance how many requests (if any) it should wait for.
· The remote and relay UEs may have different MMEs.
· The TAU request messages from the remote UEs are encrypted, so the relay UE cannot identify them as TAU requests (if there is bearer information on the short range interface, it can recognise them as SRB2 messages).
· In case the remote UEs come from RRC_IDLE, each TAU request should be an INITIAL UE MESSAGE on the S1 interface, which means they cannot be “batched” together from the eNB to the MME (it does not conflict with batching over the air however).
[bookmark: _GoBack]Considering these complications, we consider that group TAU is challenging to support if multiple TAU procedures from different UEs need to be combined in AS. An alternative approach might be to handle group TAU in the relay, for example by defining in NAS that a mobility TAU or a periodic TAU is valid for the relay and all of the remote UEs in the group, however the impacts are largely to NAS, so SA2 would need to investigate.
Proposal 2: Send an LS to SA2 indicating that RAN2 do not intend to support combination of TAU procedures of the remote UE and the relay UE in the AS, and asking whether group TAU can be supported in upper layer.
Conclusion
This document promulgates the following proposals:
Proposal 1: Group handover is supported; it can be discussed which form is used.
Proposal 2: Send an LS to SA2 indicating that RAN2 do not intend to support combination of TAU procedures in the AS, and asking whether group TAU can be supported.
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