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1 Introduction

During RAN2#99 meeting, it was agreed to have 2 phase email discussion on “UE assistance information”:

[99#33][LTE/eViLTE] UE assistance information (CMCC)


Progress on details of UE assistance method.


2 phase discussion to progress solution and then prepare CRs


Intended outcome: Report to next meeting and draft CRs to RAN2#100


Deadline:  Thursday 2017-09-21

Considering there is no TU for eViLTE in RAN2#99bis, this email discussion is aimed to be submitted to RAN2#100 meeting, so the deadline of the whole email discussion is updated into 2017-11-09. In order for efficient email discussions, for phase 1, we propose to discuss details of UE assistance method including potential solutions.
The schedule of two phases is listed as below:
Phase 1: Discuss on details of UE assistance method including potential solutions. Deadline: Thursday 2017-10-19
Phase 2: Draft CRs. Deadline: Thursday 2017-11-09

2 Background of local caching
In the WID [1], the objective of local caching is described as below:
· Long backhaul latency reduction for Video service. Specify solution for local caching for UE assistance  video request 
· Identify solutions for local caching for which CN functionalities and principles defined in section 5.1 of TR36.933 are respected when applied to local caching. [RAN3]
· How, any assistance information needs to be provided to the RAN, e.g., based on service or bearer type. [RAN2, RAN3]
· How RAN should perform UE eligibility check to guarantee UE credibility/integrity. For example the eligibility check may be achieved by new S1 procedure or reuse existing S1 procedure with new IE. [RAN2, RAN3]
· Analyse potential impact of UE mobility on the local caching solution to avoid additional UE eligibility check for UE in mobility state between different eNBs.  E.g., whether to transfer UE eligibility check information from source eNB to target eNB during HO. [RAN3]

Note: the solution shall not rely on user data detecting in the eNB;

At the last RAN2 and RAN3 meetings, there were some progresses:

RAN2#99
Agreements:

-
UE assistance information bit is introduced for local caching when local cache is co-located with the eNB.

-
Introducing this UE assistance information bit is not intended to change the specified architecture for local caching in RAN3 and/or open discussions for specifying a new local-caching architecture as part of this WI.

-
The mechanism to be specified shall not make eNB service-aware.

RAN3#97

No agreements.

3 Discussion of Phase 1

During RAN2#99 meeting, it was agreed to introduce UE assistance information for local cache when local cache is co-located with eNB. Since RAN2#100 meeting is the last meeting of this WI, this email discussion was aimed to achieve some consensus on detail solutions and draft CRs.

Figure 5.2.1-1 in TR 36.933 shows an architecture of local cache co-located with eNB.
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Figure 5.2.1-1 cache server collocated in the eNB
All we discuss here is based on the architecture of cache collocated with eNB. And no impact to RAN3 and architecture standardization is expected.

In general, the assistance information is transmitted from UE to eNB. This information can indicate that the corresponding data can be local cached and needs to be forwarded to cache node by eNB. 
From the contributions [2][3] in RAN2#99, regarding how UE sends the assistance information (i.e. one bit), there were some options, e.g. PDCP layer, MAC layer. Companies are invited to share their views on which layer and how to carry the bit.

Q1: Which layer and how to carry the bit?

-
Option 1: via the PDCP layer, i.e. an indication inserted into the reserved bits of the PDCP header.

-
Option 2: via the MAC layer. i.e. new MAC CE.

-
Other option if any
	Company
	Answer

	Huawei, HiSilicon
	We do not have strong opinion on which option is preferred. Between option 1 and option 2, from signalling overhead point of view, option 1 may be better and the reasons are:

For option 1, it is to use a spare bit for the assistance information, and this bit can be included in a normal uplink PDCP PDU. So this option does not introduce additional signalling overhead in PDCP layer.

For option 2, it is to use a totally new MAC CE and it may take one or more bytes for transmission.

	Qualcomm
	For U-plane solution, both PDCP and MAC layer could be designed to catch the assisted information. For the PDCP layer, one or more reserved bits are used to indicate whether this PDCP data PDU contains content request for acceleration or for different service types. More reserved bits may provide finer granularity for different service types.
For MAC layer solution, a 1-byte new MAC CE is proposed to indicate the assisted information. The first one or more bits are reserved for indication. 
Comparing these two solutions, option 2 of MAC layer solution is more flexible to support extensible mobile CDN use case while option 1 has less singling overhead in PDCP layer. We slightly prefer option 1.
The basic procedure for U-plane (taking option 1 as an example) is that UE will identify whether it is a content request eligible to acceleration when an uplink packet is received from APP/HLOS after necessary C-plane negotiation and configuration. If yes, UE set one or more reserved bits to indicate the assisted information in the uplink PDCP PDU.

	CMCC
	We prefer option 1.
Option 1 utilizes a reserved bit in the PDCP packet as the assistance information. No extra signalling overhead introduced for option 1. And PDCP layer indication is more reliabile than MAC CE indication.
Option 2 introducs a new MAC CE, which will introduce new overhead for transmission.

	Ericsson
	We prefer Option 1 since an indication in the PDCP layer would be more suitable due to the nature of such UE assistance information. In RAN2#99, it was agreed to introduce one bit to indicate the availability for local caching. It would not be efficient to introduce a new MAC CE considering that this would require at least one byte additional overhead.

	Nokia, Nokia Shanghai Bell
	We share the view on unnecessary overhead implication with MAC CE, thus PDCP bit is more reasonable mean. 

	LG
	We prefer option 1. However, there is some restriction to use R bit since the R bit is not available in PDCP PDU with 15-bits and 7-bits PDCP SN. Hence, only PDCP PDU with 12-bits or 18-bits PDCP SN can be used. Considering the Video traffic characteristics, using only PDCP PDU with 12-bits PDCP SN could be enough.

	OPPO
	We also prefer option 1, since option 1 could reuse the reserved bit in PDCP packet, and no extra signaling overhead will be introduced; while for option 2, extra signaling overhead will be introduced with new MAC CE.

	Intel
	Same view as others, option 1 is sufficient, and with less signaling overhead.


8 companies participate in the discussion.

Summary on the layer to carry the assistance bit:

Option 1: 8 companies support to carry the assistance bit in PDCP layer.

Option 2: 0 company supports to carry the assistance bit in MAC layer.

Proposal 1: the assistance bit is carried in PDCP layer, i.e. an indication inserted into the reserved bits of the PDCP header.
Since the assistance information transmission needs both UE and eNB’s involvement, there is a question on whether to control this feature from eNB point of view. If the feature is controllable, only after the eNB activates the feature for a UE, the eNB needs to detect the assistance information for this UE. If the feature is not controllable (i.e. there is no activation or de-activation procedure of the assistance information transmission), the eNB always needs to detect the assistance information for a UE if supporting the feature.

Q2.1: Whether activation or de-activation procedure of the assistance information transmission is needed? If the answer is yes, what is the detail procedure?
Q2.2: Whether activation or de-activation procedure is performed per UE or per DRB?
	Company
	Answer
	Perference for activation/de-activation granularity

	Huawei, HiSilicon
	Firstly, we consider the assistance information reporting as a new feature, so we prefer to have a controllable way from eNB point of view.

Secondly, regarding how to control the new feature, here are our ideas:

- when the UE enters RRC connected mode, the UE could report its capability of the new feature, and then the eNB could activate the feature via downlink RRC messages

- later, the eNB could de-activate the feature via downlink RRC messages
In addition, we have one question on activation or de-activation procedure: whether it is performed per UE or per DRB? More details are provided as below:

-> if the procedure is performed per UE, then all configured DRBs for the UE should have the same behaviour on the assistance information reporting
-> if the procedure is performed per DRB, then different DRBs for the UE may have different behaviours, and it means that some DRBs are allowed to report the assistance information while some other DRBs are not allowed
	N/A

	Qualcomm
	Before UE indicates the assisted information from U-plane, eNB and UE should negotiate the capability and necessary configuration. eNB needs to decide whether to active or de-active this feature according to its capability.
If eNB has ability to support this feature, eNB can configure through RRC message to those UEs who also have the ability to perform the UE assisted information. If eNB does not support this feature, the eNB will not configure the serving UEs no matter whether the UEs have this ability or not. 

eNB may optionally perform the eligible check for the UEs with capability. If a UE is eligible, eNB configures the UE for this feature.
The candidate procedure should be,

1. UE reports the new capability to eNB.
2. If eNB supports this feature, eNB optionally performs the eligible check for the UE with new capability. 
3. If eNB supports this feature, eNB configures through RRC message to the UE to use the assisted information.
For the UE without this capability, eNB will not detect the assisted information and/or uses DPI for detecting caching request.
	Per UE

	CMCC
	We think activation and deactivation procedure is needed, in order to avoid eNB continuously detecting the indication all the time.

As for the activation and deactivation procedure, we agree with Huawei and Qualcomm’s comments. UE will firstly report its capability of local cache. And eNB can utilize RRC message to activate/deactivate the function for UE. 
As for Huawei’s question on whether the activate/deactivate procedure is per UE or per DRB, we are open and slightly prefer per DRB activation/deactivation. 
For per UE activation, after UE receives the RRC message to activate local cache function, UE can send the assistance information in any DRB. eNB has to detect assistance information in all the DRB. But if eNB doesn’t support local cache on one specific DRB (i.e. VoLTE DRB), eNB can skip detection on that DRB by eNB implementation. 
For per DRB activation, eNB sends RRC message to activate local cache function for the specific DRB. UE can only send assistance information on this DRB. And network only needs to detect the assistance information in this DRB.  

So we are open with both options. Considering on the reduced complexity for eNB detection, we slightly prefer per DRB activation/deactivation. 
	Per DRB

	Ericsson
	We prefer to introduce an activation/de-activation procedure for UE assistance information. The UE shall report the related capability to the network so that the network may enable transmission of such assistance information if it is supported and there is a need. Activation/deactivation can be done via RRC signalling. It is sufficient to have the configuration for activation/deactivation per UE rather than per DRB.
	Per UE

	Nokia, Nokia Shanghai Bell
	UE own control without NW controlled activation would result in inefficient approach. NW configuration should allow activation of the UE assistance information. Since the assistance information needs to be forwarded to cache node by the eNB for actual use, we think it is sufficient to define the configuration granularity per UE (it is not clear per DRB would benefit more). 
	Per UE

	LG
	We prefer to introduce an activation and de-activation procedure for the UE assistance information. The configuration of activation/de-activation can be done by RRC signalling. The granularity of activation/de-activation should be per DRB because not all services get benefit from using the UE assistance information feature.
	Per DRB

	OPPO
	Activation/deactivation could be supported by implicit management from eNB. 

With considering the UE capability reported, the eNB could use the RRC signalling to configure the UE to use the assisted information.
	N/A

	Intel
	To avoid unnecessary signalling for the scenario that the network who does not support the feature or does not want to enable the feature, the network control is needed, i..e the activation/deactivation shall be controlled by the network based on the UE capability and the need of local cache. Since the network may not support local cache for some services/bearers, per DRB level is more efficient.
	Per DRB


Summary on the activation / de-activation issue:

8 companies support to have the activation / de-activation procedure.
0 company objects to have the activation / de-activation procedure.
Proposal 2: Activation / de-activation procedure of the assistance information transmission is performed via RRC signalling.

Summary on per UE or per DRB activation / de-activation:

3 companies support per DRB configuration
3 companies support per UE configuration

Proposal 3: Further discuss whether activation / de-activation procedure is performed per UE or per DRB.
Before the UE sends the assistance information, UE needs to be aware of eNB’s capability of the assistance information, which implicitly means the serving eNB has direct connection with cache node. There may be two options:

Option 1: when UE enters RRC connected mode and sends its capability of the assistance information to the eNB, if the eNB configures the UE to activate the feature, the UE could implicitly get eNB’s capability of the assistance information

Option 2: before the UE enters RRC connected mode (i.e. idle mode), the UE can get system information in order to get eNB’s capability of the assistance information
Q3: How does UE aware of whether the serving eNB support the assistance information, e.g. option 1, option 2 or other option if any?

	Company
	Answer

	Huawei, HiSilicon
	Based on our comments to Q2, we prefer option 1.

	Qualcomm
	Both the option 1 and option 2 can work for the eNB and UE to negotiate the capability. we slightly prefer option 1.
For the option 2, if eNB broadcasts the system information on its capability, UE can select whether to report the UE capability or not. If UE awares eNB’s ability, UE will have a choice to report the UE capability and indicate the UE assisted information.

Option 1 is simpler than option 2. Once eNB configures the UE of the assisted information feature, UE indicates the assisted information when necessary.

	CMCC
	We are open with both options. Since option 1 is simpler, we slightly prefer option 1. 
For option 1, UE implicitly get the eNB’s ability when UE receives the local cache activation signalling sent by eNB. There is no indication in system information. When UE performs cell reselection, UE has no idea which candidate eNB support local cache. The advantage of option 1 is simple and no overhead on SI. 
For option 2, eNB broadcasts its capability of local cache in system information. This information may help UE perform cell reselection to choose an eNB supporting local cache.

	Ericsson
	We prefer Option 1. There is no need for the UE to be informed on whether the eNB supports the feature.

	Nokia, Nokia Shanghai Bell
	Option 1 – dedicated signalling is more consistent with the configurable approach discussed in Q2.

	LG
	We prefer to go for option 1.

	OPPO
	We prefer option 1 since this one is much simpler.

	Intel
	Agree with others. Option 1 is simpler.


Summary on UE awareness of whether the serving eNB support the assistance information

8 companies support option 1, i.e. when UE enters RRC connected mode and sends its capability of the assistance information to the eNB, if the eNB configures the UE to activate the feature, the UE could implicitly get eNB’s capability of the assistance information.

Proposal 4: UE reports its capability of assistance information for local cache through dedicated RRC signalling.

Regarding how the UE knows which service can perform local caching in current PLMN, it can be left to non-standardized procedures, e.g. application layer or operator OTA update.
4 Discussion of Phase 2

Companies are invited to share views on running CRs of TS36.300, TS36.331, TS36.323, TS36.306 in the email discussion.
5 Summary of email discussion

8 Companies participate in email discussion. Proposals are as follows:

Proposal 1: the assistance bit is carried in PDCP layer, i.e. an indication inserted into the reserved bits of the PDCP header.
Proposal 2: Activation / de-activation procedure of the assistance information transmission is performed via RRC signalling.
Proposal 3: Further discuss whether activation / de-activation procedure is performed per UE or per DRB.
Proposal 4: UE reports its capability of assistance information for local cache through dedicated RRC signalling.
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